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The  L a p p s  inhab i t  t he  norther,~ pa r t s  of  F i n l a n d  as welI as those  of  Sweden,  
Norway ,  and  the  K o l a  peninsula  ill t he  Sovie t  Union.  They  form ~ sepa ra t e  
t r ibe ,  which is al l ied to bo th  the  Mongol ian  race  and  to  some E u r o p e a n  races  (1). 
The L a p p s  are  of  s h o ~  s t~ture ,  s lender  bui ld ,  and  have  mos t l y  no rma l  or l ean  
bodies .  The i r  muscles  are  usua l ly  well  deve loped  owing to  the i r  walk ing  long 
dis tances ,  rowing, and  car ry ing  h e a v y  loads  (2). 

On the  basis  of  the i r  an thropolog ica l  proper t ies ,  t he  F inn i sh  L a p p s  are  
d iv ided  i a to  two groups :  U t s j o k i - I n a r i  L a p p s  and  Skol t  Lapps .  The i b rmer  
resemble  an th ropo log ica l ly  so closely t he  Lapps of Sweden  and  N o r w a y  t h a t  
t h e y  m a y  be considered Scand inav ian  L~pps.  The Skol ts  are  r e l a t ed  to  t h e  
L a p p s  of t he  K o l a  peninsuh~ (2). 

The  L a p p s  egrn the i r  l ivel ihood b y  re indeer  b reed ing  or fishing or b y  both .  
Besides this ,  agr icul ture  is p rac t i sed  in some areas.  I t  is, however ,  m o s t l y  
l imi ted  to  growing forage crops for ca t t l e  feed ~nd po ta toes .  

l~eindeer  b reed ing  is t h e  pr inc ipa l  means  of l ive l ihood for t he  m a j o r i t y  of 
t h e  Lapp i sh  popula t ion ,  ~nd i t  de t e rmines  the i r  w a y  of l iving. Cons tan t  t end ing  
of t he  animMs is necessa ry  ibr  successful  re indeer  breeding ,  and  consequen t ly  
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the men - and in one group even the whole family - migrate t.ogether with r 
herds. This khld of occupation natural ly leaves its mark  on the food habits of 
the people. A characteristic feature of their diet is the high consumption of 
reindeer meat  (luring the long periods spent in the wilds. 
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The present investigation was called for by the obserw~tio~l tha t  long-lived 
radio-nuclides, 9~ and laTCs in pat~.icular, of the global fallout eaused by the 
nuclear bomb tests, accumulate hi the flora and fauna of Lapland. The high 
figures for 9~ in reindeer meat  and bone, obtained in preliminary deter- 
minations (3, 4; cf. 5) and the large amount  of 137Cs in cow's milk observed ill 
Lapland iIl 1959 (6) were evidently due to wild plants and especially the slow- 
growing bryophytes,  these being the chief feed of alfimMs north of the arctic 
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circle. Since reindeer meat is one of the most important foodstuffs of the Lapps, 
the question of the accumulation of the melltione(t radio-nuclides in plants 
and their transmittance through reindeer and cattle into humans evidently 
needs thorough investigation; i. e. determination of the ~176 and 137Cs content 
of the food of both humans and domestic animals. 

The composition of the diet of the Lapps has not, as far as we know, been 
scientifically studied previously. In  order to obtain a general idea of the quality 
and quantity of the foods consumed by Finnish Lapps, a dietary survey by the 
interview method was carried out in the winter and summer of 1960. This 
study was considered necessary also for planning the nlore accurate later stu- 
(ties as well as for collecting appropriate food samples for radioactivity deter- 
minations. 

This paper presents the results of the dietary survey, which included appro- 
xinlately one third of the total Lapp population in Finland. I t  gives a picture 
of the mean food consumption of the Lapps throughout the yet~r. Great 
seasonal variations are known to occur in the diet; the use of particularly rein- 
deer meat is mainly restricted to wintertime (from November to IXay), To 
study these variations, investigations were also carried out by other methods, 
e. g. the weighing method. The results of these as well as of studies on radio- 
nuclide contents of the diet of Lapps will be published later. 

Material 

About 2500 Lapps live in the Fimiish Lapp ~rea. By occupation and 
language they are divided into three groups: Mountain Lapps, also called 
l~ein(leer Lapps, Fisher Lapps, and Skolt Lapps. Mountain Lapps, who form 
the largest group, about 62% of the total Lappish populatio~l, are further 
divided into settled Lapps and nomads. The number of Fisher Lapps is 22~/o 
and that  of Skolt Lapps 16% of the total (7). 

The dietary survey was collducted in all the main living areas of the Lapps. 
In  all 135 f'ami|ies, comprising 812 persons, were included in the sample. About 
one third of the Lapps thus came into the scope of the investigation. The 
distribution of the material between the different Lapp groups is presented in 
Table 1, and the geographic localization of the studied families appears in 
Figure 1. 

The surw'.y was carried out during two periods in 1960, in February-March 
and July-August, respectively. 

Table 1. Number of surveyed families and individuals, and their distribution between 
different Lapp groups 

Families 
Individuals: 

Men 
WolTIt?n 

Children 
(0-16years) 

Nomadic Settled ],'ishcr Skolt Total 
Mount, ain Momaain Lapps LaI)ps 

l,apps ],apps 

26 
119 
43 
29 
47 

77 
468 
141 
109 
218 

5 
38 
10 
l0 
18 

27 
187 
45 
42 

100 

135 
812 
239 
190 
:/83 
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Method 

The interview method based on the use of food lists was employed. The interviewing 
was done by two specially trained Lapps, both university students, who were familiar with 
the local conditions and ways of living. Information on the structure of the families and 
their food consumption in detail was collected on record forms. The foods consumed could 
be reported as quantities either per year, per month, per week, or per day. These alter- 
natives proved necessary, because the Lapps usually buy foodstuffs that can be stored for 
long periods, such as grain, potatoes, sugar, coffee, tea, and dried fruits, only once or twice 
a year. During the cold season even foods that do not normally keep very long, e.g. 
margarine, meat, and fish, are stored for several months. Fresh milk is obtained daily. I t  
may be pointed out that the employed interview method evidently gives exceptionally good 
results when applied to a population group like Lapps, since foodstuffs purchased at long 
intervals and in great amounts at a time are usually well remembered. 

The average amounts of food consumed daily per person were computed from the 
obtained data. The calory and nutrient contents of the diets were calculated with the aid 
of food composition tables (8, 9). 

Resu l t s  

The amoun t s  of different foodstuffs consumed dai ly  per person are given 
in  Table  2. The  m a i n  foodstuffs are gra in  products ,  margar ine ,  milk,  sugar, 
potatoes,  meat ,  and  fish. The percentage con t r ibu t ion  of the  ma in  foodstuffs 
to the  to ta l  energy is g iven in  Table  3. For  comparison,  th is  t ab le  also includes 
corresponding figures ob ta ined  in  food consumpt ion  surveys of the  rural  
popula t ion  in  southern  F i n l a n d  (10). I t  can be seen t h a t  the  consumpt ion  of grain 
products  is qui te  high, clearly higher t h a n  in  southern  F in land .  The consumpt ion  
of potatoes is somewhat  lower, t h a t  of sugar  abou t  equal,  and  t h a t  of margar ine  

Table 2. Amounts of different foodstuffs (g) consumed per person per day 

Nomadic Settled :Fisher Skolt 
Mountain hfountain Lapps Lapps 

Lapps Lapps 

Grain products 
Sugar 
Potatoes 
Other vegetables 
Peas (dried) 
Berries and fruits 
Reindeer 

carcass meat 
offal" liver, heart, 

kidney, blood 
Other meat 

and meat products 
Fish 
Milk and sIdm milk 

(buttermilk) 
milk powder 
Cheese 
Butter 
Margarine 

290 
78 

156 
1.3 
1.5 

42 

405 

55 

4 
144 

281 
36 
14 
19 
58 

387 
80 

212 
6.6 
4.2 

33 

236 

18 

21 
128 

904 
3 
7 

14 
68 

366 
81 

238 
4.7 
1.8 

29 

71 

16 
308 

885 
2 
6 
1 

51 

394 
82 

164 
3.8 
6.9 

31 

160 

24 

6 
90 

35 
13 
7 
3 

66 
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and  fish h igher  as compared  to  sou thern  F in l and .  Mea t  consumpt ion  is v e r y  high 
among  the  nomadic  Moun ta in  Lapps .  The  consumpt ion  of  b u t t e r  is v e r y  low 
and  the  use of mi lk  even in t he  bes t  L a p p  groups  does no t  rise to  t he  level  of  
t he  southern  popula t ion .  B y  far  t h e  l a rges t  p a r t  of t h e  consumed  m e a t  is 
re indeer  meat .  The share  of  vegetables ,  berr ies ,  and  frui ts  in t he  d ie t  is min imal .  

Table 3. Percentage contribution of major foodstuffs to total intake of energy 

Nomadic 
Mountain 

Lapps 

Settled 
Mountain 

Lapps 
Fisher 
Lapps 

Skolt 
Lapps 

Rural po- 
pulation 

in southern 
Finland 

Grain products 
Potatoes 
Other vegetables 
Berries and fruits 
Sugar 
Margarine 
Butter 
Other milk products 
Meat and meat products 
Fish 

36.2 
3.7 
0.2 
1.9 

11.0 
15.3 
5.1 
8.8 

14,6 
3.2 

39.8 
4.4 
0.5 
1.2 
9.4 

15.1 
3.1 

16.2 
7.9 
2.4 

40.5 
5.2 

0 .3  
0.9 

10.3 
12.3 
0.2 

20.2 
3.0 
7.1 

50.1 
4.1 
0.9 
1.0 

11.9 
18.2 
0.5 
4.4 
6.7 
2.2 

32.8 
6.4 
1.0 
1.8 

10.4 
3.3 

11.8 
21.6 

6.6 
1.1 

Considerable  differences are  obse rved  b e t w e e n  t h e  L a p p  groups  in t h e i r  
consumpt ion  of different  foodstuffs.  Typ i ca l  of  no ma d ic  Moun ta in  L a p p s  is a 
m o d e r a t e  consumpt ion  of  gra in  p roduc t s  and  po ta toes ,  a smal l  consumpt ion  of  
milk,  and  a h igh  consumpt ion  of  re indeer  mea t .  The  se t t l ed  Moun ta in  L a p p s  
use more  gra in  p roduc ts ,  po ta toes ,  and  much  more  milk ,  whereas  the i r  m e a t  
consumpt ion  is on ly  abou t  ha l f  of  t h a t  of t h e  nomad ic  M o u n t a i n  Lapps .  
Character is t ic  of  F i she r  L a p p s  is, of  course,  a h igh fish consumpt ion  and  a 
cor responding ly  low m e a t  consumpt ion .  The  consumpt ion  of  milk,  too, is 
h igh  in  th is  group,  as can be expec ted  in  a se t t l ed  popula t ion .  The  Skol t s  use  
much  grain,  b u t  t he  use of m e a t  and  fish is r a t h e r  low and  a lmos t  no miLk is 
used.  This  is unde r s t andab l e ,  because  t h e y  do n o t  keep  ca t t l e  and  mi lk  canno t  
be  b o u g h t  easi ly.  

Table d. Intakes of calories and nutrients per person per day 

Nomadic Settled Fisher Skolt 
Mountain Mountain Lapps Lapps 

Lapps :Lapps 

Energy, kcal 
Proteins, g 
Fats, g 
Carbohydrates, g 
Calcium, mg 
Iron, mg 
Vitamin A, I.U. 
Thiamine, nag 
Riboflavin, mg 
Nicotinamide, mg 
Ascorbie acid, mg 

2755 
147 
93 

371 
1100 

28.4 
4640 

2.8 
2.7 

23.2 
35.1 

3285 
134 
118 
465 

1360 
24.2 

4020 
2.0 
3.2 

18.6 
49.8 

3030 
122 
93 

435 
1325 

19.0 
2930 

1.9 
2.8 

17.1 
56.2 

2640 
96 
76 

413 
430 

23.3 
2920 

1.6 
1.4 

13.6 
32.4 
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Table 4 shows the intake of energy and different nutrients. Actually the 
values are somewhat  lower than  those presented in the table, since no de- 
ductions have here been made for waste and refuse. Together these deductions 
can probably be est imated as high as 15~ since par t  of the human  food is 
always given to dogs. I f  this amount  is deducted from the total  consumption, 
the  average energy intakes vary  from about  2250 to 2775 kcal in the  different 
groups. To est imate the adequacy of these intakes, the heights, weights, and 
skinfolds of 120 adult Lapps were measured. The average height of men was 
found to be 164 cm and tha t  of women 151 cm, and the weight 64 kg and 57 kg, 
respectively. The skinfolds of the men were 9 m m  on the upper a rm and 11 m m  
on the scapula; of the women, 14 m m  and 13 mm, respectively. Thus the Lapps 
are small in size and, as the above values indicate, t r im and of normal physique. 
Evident ly  the energy intakes observed can be regarded as adequate. 

Table 5. Percentage contribution of nutrients to total intake of energy 

Nomadic Settled l~isher Skolt Mountain Mountain 
Lapps Lapps Lapps Lapps 

Proteins 
Fats  
Carbohydrates 

20.2 
28.8 
51.0 

15.5 
30.7 
53.8 

15.9 
27.4 
56.7 

14.1 
25.1 
60.8 

Table 5 shows the contribution of different nutrients to the total energy. 
In  all the groups 50 to 60~ of the total  calories were derived from carbohydra- 
tes. The supply of proteins was very  liberal in the nomadic Mountain Lapp 
group and quite high in the other groups, too. The biological value of the pro- 
teins was good, since two thirds of them were of animal origin. The share of 
fats in the to ta l  food energy varies between 25% and 300/0 . These figures can be 
considered very moderate  now-a-days, when fat  consumption generally tends 
to rise to much higher levels. Among the rural population in southern Finland 
the mean fat  consumption is about  35% of the to ta l  calories (cf. 10). 

Special a t tent ion should be given to the intake of calcium in the Skolt group, 
which is much below the generally used standards. According to newer knowledge 
(11, 12, 13), however, humans are able to adapt  themselves to very low calcium 
intakes. Anyway,  even the average figure of Skolts (approximately 370 mg 
per day, after deduction of waste) is quite low and, of course, the intake of a 
number  of people must  have been considerably below this average. Also the 
intake of riboflavin is much lower in the Skolt group than  in the other groups, 
due to the small consumption of milk. Obviously a par t  of the studied population 
suffers f rom a shortage of riboflavin. Attent ion should also be directed to the 
intake of aseorbic acid of the nomadic Mountain Lapps and Skolts. Taldng into 
consideration losses in food preparation, the observed figures must  be regarded 
as very  low. 

The intakes of most  other nutrients are evidently quite sufficient. The 
requirement of iron seems to have been well me t  owing to the abundant  use of 
whole grain products, meat ,  and mea t  products. The intake of vi tamin A, too, 
is adequate  in all groups and even liberal in the Mountain Lapp group. At least 
haft  of the v i tamin  A is derived from animal products:  from milk, dairy pro- 

S* 
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ducts ,  and  l iver  in  the  Moun ta in  and  F i she r  L a p p  groups,  and  m a i n l y  f rom 
l iver  in t he  Skol t  group.  The  in t akes  of  B - v i t a m i n s  and  ascorbic  ac id  are  
p r o b a b l y  a d e q u a t e  in o ther  groups  excep t  those  m e n t i o n e d  above .  

As a genera l  obse rva t ion  i t  can be s t a t ed  t h a t  t he  choice of foods of  t he  
L a p p s  is r a the r  poor  and  the i r  d ie t  t hus  monotonous .  The ma in  courses are  
mea t  and  f ish soups,  roas ted  re indeer  mea t ,  and  cooked fish.  The  food is of ten 
p r e p a r e d  in a pecul ia r  way.  Soups  are  m a d e  b y  add ing  m e a t  or fish to  grue l  
made  of  flour or grain.  The  on ly  spice used  is sal t .  R o a s t e d  re indee r  mea t ,  
called "k / i r i s tys" ,  is a v e r y  popu l a r  course.  I t  is p r e p a r e d  b y  roas t ing  smal l  
pieces of  m e a t  in p l e n t y  of  fat .  F i sh  is usua l ly  e i the r  sa l t ed  raw or cooked in 
sa l ted  water .  

The Lapps take their meals at irregular times. In the forenoon hunger is 
k e p t  off wi th  b r e a d  and  b u t t e r  and  coffee or tea .  P l e n t y  of  coffee is used ;  a 
grown-up L a p p  m a y  comsume 1.5-2.0 l i ters  per  day .  The  m a i n  mea l  of  t he  d a y  
is t a k e n  in  t h e  evening,  a n d  dur ing  summer ,  when  mos t l y  fish is ea ten ,  d inner  
m a y  be as l a te  as 10 p .m .  or even la ter .  W h e n  t en d ing  re indeer  t h e  L a p p s  ea t  
pa r t i cu l a r ly  g rea t  a m o u n t s  of  re indeer  mea t .  T h e  da i ly  po r t i on  m a y  a m o u n t  to  
even 1-2 kg per  person.  I n  add i t ion ,  t he  t ende r s  d r i n k  p l e n t y  of coffee to  k e e p  
warm,  since t h e y  l ive in  open huts .  
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Summary 

A dietary survey by the interview method was undertaken on the Finnish Lapps in 
1960. Data on the food consumption of 135 families including 812 persons in all was 
collected. 

The average energy intake varies from 2250 to 2775 kcal in the different Lapp groups, 
when estimating the waste and refuse at approximately 15% of the total food consumed. 
The intake of energy may be considered adequate, since the Lapps are of normal physique 
according to height, weight, and skinfold measurements. 

The intake of some essential nutrients is scarce, especially that  of calcium of the 
Skolt Lapps, which after deduction of waste is only 370 mg per day. The daily intake of 
ascorbic acid in the nomadic mountain Lapp and Skolt groups is as low as 30 mg. Consi- 
dering the losses of ascorbic acid in food preparation, the intake of this vitamin is 
very low in both these groups. 

Of the groups studied, the food of the Skolt Lapps is clearly the poorest. 
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A fat - f ree  d ie t  wi th  glucose as t he  c a r b o h y d r a t e  componen t  causes fo rma t ion  
of  cholesterol  gal ls tones  in young  hams te r s  (1, 2). The  b l a dde r  bile of young  
hams te r s  r ea red  on such a d ie t  has  been  ana lyzed  wi th  respec t  to  cholesterol ,  
l ip id  phosphorus ,  bi le acids  and  pH.  The  resul t s  were c o m p a r e d  wi th  those  ob- 
t a i n e d  wi th  b l adde r  bile f rom hams te r s  r ea r ed  on d ie ts  affording comple te  and  
p a r t i a l  p ro t ec t ion  aga ins t  ga l l s tone  fo rma t ion  in th is  species (2). 

W h i t e  mice r ea red  on t h e  , , fat-free glucose d i e t "  do no t  develop  gal ls tones.  
I t  was, therefore ,  of  in te res t  to  examine  the  composi t ion  of  b l a d d e r  bile of  mice 
r ea r ed  on th is  diet .  

Experimental 

The mice used in t he  p resen t  e x p e r i m e n t  were young  f rom our  s tock  colony 
of  whi te  mice,  which  was kep t  on the  same d ie t  and  w a t e r : m i l k ,  as our 
h a m s t e r  co lony (3). Unt i l  the  beginning  of  the  feeding expe r imen t  the  young  
mice had  access to  t he  s tock  d ie t  a n d  w a t e r : m i l k .  

Three  groups  of  mice (abou t  equal  n u m b e r s  of males  and  females  in  each 
group)  were used.  T h e y  were housed  in  m e t a l  cages wi th  wire screen b o t t o m  
and  given t h e  , ,fat-free glucose d ie t "  (1, 2) for 48 to  56 days .  I n  group 8 t he  
expe r imen t a l  feeding began  when the  mice were 31-33 days  old, in g roup  9 
when t h e  an imals  were 20 - -22  days  old, and  in group 15 when t h e y  were 22 to  
24 d a y s  of  age. F o o d  and  t a p  wa te r  were ava i l ab le  a d  libitum. Othe r  experi-  
men ta l  deta i l s  were as in t he  corresponding e x p e r i m e n t  wi th  hams te r s  (2), excep t  
t h a t  the  ch romatograph ic  sepa ra t ion  of  bile acids  was l imi ted  to  t he  t a u r i ne  
conjugates .  
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