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Chemical data on major components in 195 granitic rocks, mainly-
Finnish, were extracted from the geological literature, stored in a 
data processing system and treated statistically. This enabled the 
chemical characteristics of an average granitic rock with corre-
sponding element distributions to be calculated; these data are 
reported here, with a discussion of their geological implications. The 
compositional limits within which a granitic rock should fall in most 
cases may also be deduced form the element distributions 
presented. 
Among the individual components, silica and potassium show nega-
tive skewness, AI2O3, NaoO and HoO+ roughly normal distribu-
tion and ferric and ferrous iron, CaO and MgO show positive 
skewness, the rest of the oxides appearing with rapidly diminishing 
frequency towards higher concentrations. The negative skewness is 
indicative of the transitionality of the granites towards more basic 
rocks and reflects the difficulty encountered in defining a granite 
in a chemically-based classification. 
A slight bimodality obtains for FegOs, TiC>2 and MgO, indicating the 
presence of the rapakivi granites in the sample population and 
implying their unrelatedness to other granitic rocks. 

Risto Piispanen, Department of Geology, University of Oulu, Kasar-
mintie 15, SF-90100 Oulu 10, Finland. 

Introduction 

Al though the pe t rogenet ica l aspects of the 
g ran i t e p rob lem have been act ively discussed 
in the geological l i t e r a tu re l o r a long t ime, 
it is somewha t astonishing to note how d i f f i -
cul t it is to f ind numer ica l da ta concerning 
the average chemical composition, ranges of 
var ia t ion and dis t r ibut ions of the ind iv idual 
components of these much-d i spu ted rocks. A 
knowledge of the chemical character is t ics 
would fac i l i ta te the del ineat ion of the subjec t 
m a t t e r and also be use fu l for c lassif icatory 

purposes, whi le component ia l f r e q u e n c y dis-
t r ibu t ions could be u se fu l in revea l ing the 
even tua l homogene i ty or he te rogene i ty of 
this rock class and its possible t rans i t iona l i ty 
w i th o ther groups. A n even tua l b imoda l i ty 
in the d is t r ibut ion g r a p h s would ref lec t a 
mixed, d ichotomous n a t u r e in the rock popu-
lation, whi le skewnesses should re f lec t the 
t rans i t iona l i ty of the rock g roup wi th others . 
The re la t ive f r equency dis t r ibut ion p a t t e r n s 
can also be assumed to show m a r k e d kur tos is 
if a rock class is pe t rograph ica l ly we l l -
def ined, and the same can be expected if a 
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rock class is an independen t one showing no 
k inship w i th o ther rocks e i ther by d i f f e r en -
t ia t ion f r o m a common source or by being a 
p roduc t of the same genera t ive process (e.g. 
grani t iza t ion or palingenesis). Wi th the aid 
of d is t r ibut ion h i s tograms it is also easy and 
ins t ruc t ive to compare a new analysis w i th 
the old da ta and thus dis t inguish its no r -
mal i ty or abnormal i ty . 

For these purposes, and in order to eva lua te 
the average chemical composit ion and o ther 
chemical character is t ics of a grani t ic rock, 
a to ta l of 195 chemical analyses of grani t ic 
rocks was assembled f r o m the Finnish geo-
logical l i t e ra ture . All the analyses unde r the 
pe t rographica l n a m e gran i t e as used by t h e 
or iginal wr i te rs , and also the var ious types of 
rapakiv i , w e r e accepted. The mate r i a l did 
not encompass rocks classified as granodior i -
tes, qua r t z diorites, etc. All the f igures re -
por ted in the or iginal papers w e r e accepted 
as such, w i thou t screening, no a pr ior i com-
posi t ional l imits being set for the highest or 
lowest values to be accepted. Thus the 
highest and lowest values indicated in Table 
1 a re pu re m i n i m u m and m a x i m u m values 
for the ind iv idual component encountered . 

The data sources 

The chemical analyses of the rocks n o w 
u n d e r discussion have all appeared ear l ier in 
the Finnish geological l i t e ra ture . The oldest 
da ta a re der ived f r o m Lokka (1934 and 1950) 
who publ ished two catalogues conta ining 
pract ical ly all the analyses pe r fo rmed and 
publ ished in F in land u p to 1950. As no simi-
lar a t t emp t has subsequent ly been made, the 
two papers by Lokka remain the most im-
por t an t sources of da ta . The re fe rence n u m -
bers of those analyses f r o m Lokka ' s lists tha t 
have been incorpora ted in the da ta f i le for 
the presen t s tudy a re listed in the Appendix . 

The da ta f r o m the more recent analyses 

postdat ing Lokka ' s papers w e r e collected by 
searching the most impor t an t sources of F in -
nish geological l i t e ra ture , no tab ly the Geo-
logical Survey bul le t ins and the exp lana t ions 
accompanying the geological maps publ ished 
by the Geological S u r v e y of F in land . T h e 
Append ix also gives detai led source lists fo r 
the da ta obta ined f r o m these publicat ions. 

Average composition and other chemical 
characteristics 

The computed a r i thmet ic means for t h e 
var ious oxide percen tages of the grani t ic 
rocks s tudied a re given in Table 1. Some 
ear l ier resul ts a re also given for comparison. 
The last two columns give the average re -
por ted by Sederho lm (1925) and the f igures 
of S imonen (1960) for an average of f ive 
Svecofennidic microcl ine gran i tes f r o m south-
wes te rn F in land . The f igures repor ted by 
Sederho lm represen t an average of f ive d i f -
f e r en t age and regional var ie ty groups, this 
consequent ly being an »average of averages» 
(Sederholm 1925, Tab le II). 

The mean va lue for silica given by Seder -
holm is m a r k e d l y lower t han tha t obta ined 
here, whi le in the a luminas the re la t ions a re 
the reversed . The most impor t an t d i f fe rence 
is, however , the d i f f e rence in the f igures fo r 
magnesia , tha t of Sederholm's being con-
s iderably h igher t han tha t calculated here . 

Sederho lm himself admi t ted tha t his f i gu re 
for magnes ia was too high (1925, p. 7), and 
expla ined it as resul t ing f r o m the calculat ion 
of an average for f ive d i f f e r en t averages 
calculated ear l ier in the same paper . A 
glance at the averages (op.cit., Table 1), how-
ever, reveals t ha t none of these alone showed 
such a high percentage of magnesia , and the 
high f igure the re fo re remains unexpla ined . 

The average va lues given by S imonen 
(op.cit) also d i f fe r f r o m those calculated here , 
obviously due to the fact t ha t the presen t 
work includes the r apak iv i g ran i tes whereas 
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Table 1. Arithmetic means, standard deviations and other statistical parameters of the 195 studied 
granitic rocks. For comparison, the averages given by Sederholm (1925) and Simonen (1960) are also 
given. 

Arith- Standard Standard Number Mini- Maxi- Range of Seder- Simonen 
metic deviation error of mum mum variation holm 
mean analyses value value 

Si02 71.18 3.74 0.27 195 61.06 78.97 17.91 69.42 73.55 
TiO> 0.42 0.31 0.02 187 0.00 2.49 2.49 0.39 0.22 
AI2O3 14.03 1.49 0.11 195 11.08 20.57 9.49 14.70 13.85 
FeoC>3 0.94 0.76 0.05 194 0.00 6.00 6.00 1.08 0.82 
Feb 2.10 1.41 0.10 195 0.09 6.35 6.26 2.49 1.38 
MnO 0.05 0.05 0.00 186 0.00 0.52 0.52 0.03 0.03 
MgO 0.59 0.56 0.04 193 0.00 2.47 2.47 2.02 0.38 
CaO 1.87 1.15 0.08 195 0.10 5.38 5.28 1.44 1.36 
NaoO 3.35 0.85 0.06 195 1.76 5.96 4.20 3.24 2.93 
K-)0 4.58 1.62 0.12 195 0.42 9.05 8.63 4.46 5.18 
P2O5 0.15 0.16 0.01 180 0.00 1.12 1.12 0.07 0.04 
HaO + 0.59 0.35 0.03 173 0.04 2.32 2.28 0.66 0.38 
H-jO— 0.12 0.09 0.01 169 0.00 0.56 0.56 0.12 

Simonen ' s ma te r i a l consisted of u n i f o r m mic-
rocline gran i tes only. This expla ins t h e d i f -
ferences in sodium and potassium. All the 
values r epor ted by Simonen, however , fa l l 
w i th in the l imits g iven la ter in the p resen t 
paper for a »typical» g ran i t e (Table 2), and 
are t he re fo re not m a r k e d l y d i f f e r en t f r o m the 
presen t ones. 

Frequency distributions 

The re la t ive f r equency dis t r ibut ion pa t -
t e rns for the var ious components a re depicted 
in Fig. 1. A m a r k e d negat ive skewness ob-
tains for silica and potassium, fe r r i c and 
f e r rous iron, MgO and CaO are posi t ively 
skewed, whi le a lumina , N a 2 0 and H 2 0 + show 
roughly no rma l dis t r ibut ion. The res t of the 
oxides tend to f e a t u r e rap id ly diminishing 
f requenc ies t owards the h igher concent ra-
tions. 

The geological implicat ion of the negat ive 
skewness of silica and potass ium is a g r adua l 
t rans i t iona l i ty of the grani t ic rocks towards 
the more basic rocks. If the rock g roup were 
of an independen t and non- t rans i t iona l 

cha rac te r a symmet r i ca l d is t r ibut ion a round 
a cen t ra l va lue could be expected. On the 
o ther hand, the a b r u p t drop in re la t ive f r e -
quencies at about 76 °/o SiOL, ref lec ts the non-
t rans i t iona l i ty of g ran i tes t owards t h e even 
more acidic rocks, excluding only the r a r e 
aplit ic and pegmat i t ic var ie t ies which a re 
r ich in quar tz . 

The presence of the r apak iv i types in the 
sample popula t ion is, perhaps , ref lec ted in the 
sl ight bimodal i t ies of Ti0 2 , FeO and MgO. 

The chemical character is t ics of a »typical» 
g ran i t e can also be es t imated on the basis of 
the f r equency dis t r ibut ion d iagrams. Thus 
the percentages for the var ious component ia l 
oxides should in most cases have a va lue 
wi th in the boundar ies given in Table 2. 

Table 2. Compositional limits for a »typical» 
granitic rock as deduced from the frequency 
distributions (Fig. 1). 

Si02 70.00—76.00 CaO 0.60--2.40 
Ti02 0.00— 0.60 NagO 2.40--3.60 
AI2O3 12.00—15.00 K2Ö 4.00--6.00 
FegOg 0.00— 1.20 P2O5 0.00--0.40 
FeO 0.70— 2.10 H>0 + 0.30--0.90 
MnO 0.00— 0.12 H=>0— 0.00--0.20 
MgO 0.00— 0.60 
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Fig. 1. Frequency distributions of the major oxide components in the studied granitic rocks. 
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Appendix 

List of data sources 

The da ta for the p resen t work are der ived 
f r o m ear l ie r F inn ish geological publ icat ions. 
A detai led list of sources is given h e r e in 
order to faci l i ta te f u t u r e reference . 

Table 3. List of the issues of the Bulletin of 
the Geological Survey of Finland (formerly 
Bulletin de la Commission Géologique de Finlande) 
from which analysis data were incorporated in the 
present data files. The issue numbers are listed 
with corresponding page numbers, numbers of 
analyses obtained and year of publication. The last 
row gives the issue number of the Bulletin of the 
Geological Society of Finland from which 9 

analyses were also extracted. 

The da t a sources can be classif ied into 
t h r ee main groups, listed separa te ly in Tables 
3—5. Firs t ly , a l a rge p ropor t ion of the 
analysis f igures were der ived f r o m issues of 
the Bul le t in of the Geological Su rvey of F in -
land ( former ly Bul le t in de la Commission 
Géologique de Finlande) . A list of these is 
g iven in Table 3, w i th issue numbers , r e levan t 
page n u m b e r s and yea r s of publ icat ion. 

A n o t h e r ve ry f r u i t f u l source of da ta con-
sisted of the exp lana t ions to the Geological 
Map of F in land publ ished by the Geological 
Su rvey of F in land (Suomen geologinen k a r t -
ta '1:100 100, Geological Map of F in land 
1:100 000, Ka l l i ope räka r t an selitys, E x p l a n a -
tion to the m a p of rocks). The ind iv idua l 
m a p sheets util ized, wi th corresponding page 
n u m b e r s and years of publ ica t ion a re given 
in Table 4. The n u m b e r of analyses t aken 
f r o m each issue is also given. 

As previously ment ioned, Lokka compiled 
two booklets p resen t ing h u n d r e d s of whole -
rock chemical analyses of F innish rock 
samples of all k inds (Lokka 1934 and 1950). 

Table 4. List of the Explanations to the map of 
rocks (Suomen geologinen kartta 1 : 100 000 Kal-
lioperäkartan selitys, Geological Map of Finland 
1:100 000, Explanation to the map of rocks) from 
which chemical data were abstracted for the pre-
sent data files. Issue no. 

152 
153 
153 
163 
172 
172 
204 
212 
212 
219 
221 
238 
243 
246 

43 

Page(s) 

32 
50 
70 

40—41 
77 
88 

116—119 
92—3 

58 
12—19 
14—15 

9 
30 

8 
30 

Number of 
analyses 

Year of 
publication 

1951 
1951 
1951 
1953 
1956 
1956 
1962 
1964 
1964 
1965 
1966 
1969 
1971 
1971 
1971 

Name of the sheet 

Ikaalinen 
Korsnäs 
Lapinjärvi 
Lestijärvi—Reisjärvi 
Loimaa 
Pyhä j oki—Vihanti 
Raahe—Paavola 
Siuntio 
Suomusjärvi 
Viljakkala—Teisko 

Page(s) 

72—3 
28 
28 
26 
40 
13 
35 

2 0 — 2 2 
38 
67 

Number 
of 

analyses 

Year of 
publi-
cation 

1952 
1960 
1963 
1967 
1953 
1965 
1959 
1961 
1955 
1952 
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Those n u m b e r s f r o m his lists which were fi les a re given in Table 5. Lokka ' s or iginal 
des ignated g ran i t e or r apak iv i or the like and number ing is preserved, 
which were incorpora ted in the presen t da t a 

Table 5. List of analyses taken from Lokka'scollections (1934 and 1950), using the original 
numbering. 

1934 1950 

1 , 3, 8, 18, 22, 23, 26, 27, 31, 41, 1 , 14, 24, 25, 26, 40, 41, 45, 46, 87, 
42, 43, 44, 57, 64, 65, 77, 78, 83, 88, 108, 109, 110, 113, 115, 119, 129, 130, 137, 138, 
89, 99, 103, 104, 105, 106, 107, 108. 109, 110, 140, 142, 145, 147, 168, 169, 181, 186, 192, 193, 

111, 112, 113, 114, 115, 143, 148, 150, 153, 155, 201, 202, 203, 204, 205, 212, 213, 214, 218, 219, 
157, 159, 161, 164, 180, 181, 189, 190, 192, 201, 238, 246, 250, 251, 255, 276, 277, 278, 281, 282, 
214, 215, 224, 233, 234, 236, 242, 256, 265, 282, 301, 326, 327, 328, 329, 330, 341, 342, 349, 370 
287, 295, 312 
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