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1 DECLASsititu 

THIS REPORT CONCERNS.. . 
the value of arctic pIants a s  a source of food for man. 
IT IS FOR THE USE OF.. , . 
p h y s i o l o g i s t s ,  n u t  tit i o n  isc s, and p e r s o n n e l  c o n c e r n  e d  with  arcri c 
survival and arctic living. 
ITS APPLICATION FOR THE AIR FORCE IS. . . . 
to know the availability of local vitamin resources i n  the c a s e  o f  
arctic su rvi Val. , 
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PRECIS 

OBJECT I 

I t  i s  w e l l  known t h a t  p l an t s  h a w  been used by m m  f o r  f o o d  i n  
northern countr ies  from times immemorial. 
i s  ava i lab le ,  however, regarding the  ac tua l  n u t r i t i a n a l  value of  a r o t i c  
p lan ts .  
evaluate  the  s ignif ioance of  a r c t i c  p l an t s  i n  human nu t r i t i on .  

Very l i t t l e  exaot inform&ica 

The purpose of t h e  present  study i s  t h e r e f o r e  b r i e f l y  t o  

SUMMARY AND CONCLUSIONS I 

On t h e  bas is  of t h e  ava i lab le  information, t he  n u t r i t i o n a l  value 
of a r c t i c  p l a n t s  has been discussed, and t h e  vitamin C cantents  of 69 
species  of a r c t i c  p l a n t s  from Greenland and Alaska have been reported. 
On the  b a s i s  of t he  reported f indings it may be oonoluded t h a t  v i t d n  
c i s  w e l l  d i s t r i b u t e d  through t h e  more commun a r t i o  f lora .  When t h e  
na tu ra l  resources  of this vitamin a r e  properly u t i l i e e d  t h e r e  should 
be no reason t o  s u f f e r  from vitamin defioienoy in a r c t i c  regions, 
even without suppl ies  of spec ia l  an t i soorbut io  substances from more 
temperate zones. As a BOUTOB of oa lo r i e s  f o r  man, the a r c t i o  f l o r a  i s  
of l i t t l e  importance. 
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It is w e l l  h o r n  t h a t  p l a n t s  have been used by man f o r  food in northern 

count r ies  Pran t i m e  immemorial. 

herbivorous animals f o r m d  an important p a r t  of t h e  d i e t  o f  the  Stone-Age 

man. 

eaten as invigorat ing foods from the e a r l i e s t  times, and have been used as a 

cure f o r  scurvy (Reichborn-Kjennerud, 1936). 

the Lapps eat ber r ies ,  so r r e l ,  angelica,and scurvy grass. 

of  p l a n t s  as -11, as seaweeds played an important p a r t  in t h e  o r i g i n a l  

Certain p l a n t s  and t h e  stomach contents of  

In  Norway, angelica, scurvy grass, mountain sorre1,and roseroot  were 

According t o  E h r s t r z m  (19%), 

A grea t  va r i e ty  

Eskimo d i e t ,  a l t hou@ t h e  use of p lan t s  as food has  s t e a d i l y  decl insd in the  

Eskimo c a m u n i t i e s  s ince  t h e  contaot with t h e  '#bite man. Thus, as  e a r l y  as 

in 1770, only ha l f  a century af ter  t h e  a r r i v a l  of t he  f i r s t  missionary, t h e  

use o f  p l a n t  food was markedly reduced in West Greenland (Bertelsen, 1911). 
n 

According t 9  Hoygaard (1941) nea r ly  a l l  land p l a n t s  and be r r i e s  a r e  s t i l l  

eaten by t h e  Angmagssalik &&irno, but only a f e w  species  mhich grow abundantly 

a re  ea ten  i n  s u f f i u i e n t  quan t i t i e s  t o  be important as a souroe of food, suoh 

as orowberries, roseroot ,  w i l l o w ,  mountain sorrel ,  thyme, saxifrage,  harebe l l ,  

dandelion, scurvy grass, and angelioa. 

i n  the f i e l d ,  o r  t hey  a r e  brought to t h e  housa or  tent where they a r e  eaten 

with blubber or dr ied meat, or s t o r o d  i n  blubber bags ("Imigarmit") toge ther  

with d r b d  meat, boi led seal f l i p p e r s ,  boiled narwhale skin, f a t ,  and dr ied  

marine a1 gae . 

These p l a n t s  may be ea ten  when colle oted 

Marine algae a re  consumd i n  qui te  la rge  quan t i t i e s  by the E a a t  Greenland 

Eskims, who most often eat  them raw a f t e r  rinsing them in fresh water, S o m t i m a  

1 
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t hey  are dipped i n  bo i l ing  meat s tock  unt i l  t hey  t a b  a greenish color,  or they 

are eaten with blubber o i l .  

more inpor tan t  species.  

wel l  known in  I c e l a n d ,  and t h i s  a lga  i s  repeatedly mentioned i n  t h e  sagas. 

It  is also known t h a t  marine algae h a m  been used as food in Japan, China, 

and H a w a i i  (Hoygaard, 1941 ). 

Alaria p y l a i i  and hhodymenia palmata are t h e  

The use of Rhodymenia palmata as human food is  

n 

The Eskimos on t he  North West Coast o f  Geenlana  no longer consume 

b e r r i e s  and p l a n t s  t o  any extent of n u t r i t i o n a l  importance. 

of khnpetrum nigrum are ea ten  on rare occasions i n  the fa l l .  

t o  t h e  Oxyria digyna and t h e  bark from the  w i l l o w  roots.  

longer  ea ten-  nor i s  the stomach content of  herbivorous animals. 

Small q u a n t i t i e s  

The s a m  a p p l i e s  

Cochlearia i s  no 

-*: the bisco I s land  d i s t r i c t  l a r g e  quan t i t i e s  o f  &petrum nigrum and 

Vaccinium uliginosum a r e  s t i l l  consumed raw. The same app l i e s  t o  the  

Julianehaab d i s t r i c t ,  where t h e  kajak hunters  also occasionally consume 

marin- a lgae  mixed w i t h  blubbor during t h e  hunt ing i n  t h e  summer. 

Accordins t o  Por s i ld  (1945) the  Canadian &kino today obtains  a very 

in s ign i f i can t  par t  of h i s  food  from t h s  vegetablb kingdom, although some 

p l a n t s  aro normally consumed, such as the  l iquorice-root  (Hedysarum boreale ) 

which they sometimos ob ta in  by robbing the  win te r  caches of the mice and 

1 e mmi ng . 
I n  Alaska c lose  t o  one hundred var ious p l an t s  have been ussd as food by 

Eskimos and lndinns through t hs  ages. 

the  use of na t ive  p l a n t  food has  r ap id ly  been rsduced a l s o  i n  Alaska. 

some land p l a n t s  and b e r r i e s  a r e  s t i l l  being ussd today i n  most se t t lements  

along the Arc t i c  Coast. 

as t h e  b lueber r ies ,  cranborr ios ,  crowberries,and sal.rnonborriss. 

St. Lawrence Is land,  the willows are gathered for the ed ib le  r o o t  bark and 

s ince  the  contact w i t h  t h e  f h i t e  man 

However ,  

O f  g r e a t e s t  importance a r e  t h o  d i f f e r e n t  berr ies ,  such 

A t  Gambell, 

2 
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occasional ly  f o r  the tender  leaves,  as well  as t h e  Sedum roseum 

("Nmavook" ), P e t a s i t e s  f r i g i d a  ("Kongwak"), and Saxifraga punctata 

("Amslokruk"). The roots  of var ious other p l an t s  are a l s o  gathered 

f o r  food, p a r t i c u l a r l y  when found i n  t h e  underground cache of f i e l d  

mice, where according t o  Geis t  (1936) more than ha l f  a bushel of 

ohoioe r o o t s  sometims may be found i n  a s ingle  cache. 

the  p l a n t s  t o  be prepared for  winter  use a r e  usual ly  gathered by t h e  

women i n  t h e  month of July. 

usual ly  washed p r i o r  t o  being placed in  wooden barre l s .  

is added, and heavy weights a r e  placed on t h e  topr  

s tanding u n t i l  t he  p l a n t s  beeom s l i g h t l y  sour, and when the f r o s t  

appears i n  t h e  fa l l ,  most of t h e  water i s  discarded. 

At Gambell 

The p l a n t s  i n o l u d b g  stem and leaves a r e  

Fresh water 

The b a r r e l  i s  l e f t  

The p lan t s  are 

then s tored frozen t o  be oonsurned i n  the  winter  together  with mat 

and blubber. 

O f  o ther  p l a n t s  s t i l l  being consumed a t  various set t lements  by 

the  na t ives  i n  Alaska, t h e  following may be mentioned: 

alpinum (Eskimo potato) ,  %ilobium l a t i f o l i u m  (broadleaf willowherb), 

Oxyria digyna (mountain s o r r e l ) ,  Angelica luc ida  (seacoast  Angelica), 

Cochlearia o f f i c i n a l i s  (Scurvy grass ) ,  Rumex a r c t i c u s  (Arct ic  s o r r e l ) ,  

and hdum pa lus t r e  (Labrador tea) .  

"gskimo icecream" prepared in t he  following way on t h e  w e s t  coast of 

Alaska, 

(seabeach sandwort) a r e  ground and thoroughly mixed with seal o i l ,  

walrus oi1,or car ibou fa t ,  whipped, and l e f t  in a cold place t o  freeze. 

Sometimes b e r r i e s  a r e  added. 

bdysarum 

O f  p a r t i c u l a r  i n t e r e s t  i s  the 

Leaves of a mixture o f  p l a n t s  including Arenaria peploides 

"he "icecream" i s  eaten by i tself  a s  a 

desser t .  

3 
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As pointed o u t  by Por s i ld  (1961), the  wild p l an t  l i f e  in t h e  

a r o t i o  regions is general ly  too sparse, duarfed,and poorly developed 

to nake any major oontr ibut ion t o  the food supply o f  lpan under the 

present  ol imat io  oonditions. Only a few of t h e  a r a t i o  p l a n t s  produoe 

edib le  an3 nourishing rootn, stema,or ed ib le  f r u i t s .  It i s  thus 

obrlous that p l a n t s  should not  be depended upon as a major 8ouroe of 

food aupply in arotio e u r v i ~ e ~ l .  Nevertheless, a r o t i o  p l a n t r  have bean 

w e d  a8 food supplemerrts by a r o t i a  t r a v e l l e r s  and are mentioned in 

t h e i r  report 8. 

Thir i r  a l s o  t rue  in t h e  oase of l iohens,  *ioh produoed the  

B i b l i c a l  "rains of manna" of the I s r a e l i t e s  (-oh appear t o  have been 

the liohen Leoanora esoulenta,  rhioh according t o  Llano (1961) i e  s t i l l  

eaton by desert  t r i b e ) ,  and uhiuh were used as emergenuy food f o r  many 

weeks by the  marooned party of S i r  John F'razaUin i n  t he  region northwest 

of Hudson Bay. 

Qyoophora (Trips  de bohe) ,  d i o h  grows on prsoambrlan rock. 

and ansey, 1943). 

it beoomes sort and aart i laghous  and is then e a e i l y  colleoted. 

pontains an aoid ( l ichen  ao id)  whioh is b i t t e r  and whioh may oawo 

i n t e s t i n a l  irritaticm. 

reduaed by adding small amounts o f  a l k a l i  t o  the water in vhioh the lichens 

are aoaksd. 

a f t e r  which they a r e  made i n t o  a powder by rubbing or  pounding. 

powdered l iohen  is then soaked i n  water overnight, and when boiled,  a jelly 

is formed whioh i s  r ich  in staroh. 

They l i ved  cm the dry,  blaok, tough l i chen  of t h e  genu8 

(Ferasld 

When dry it is hard and bri t t le ,  bu t  in damp weather 

I t  

According t o  Pors i ld  (1945)D this aoid is mater ia l ly  

?ollouing t h e  soaking, t h e  l ichens  are dried u n t i l  b r i t t l e ,  

The 

In h i s  diary Sir John Frankl in  descr ibes  haw t h i s  l i chen  saved 

his party f rom s t a rva t ion  until the lichen became so f rozen t h a t  it 

4 
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could no longer  be c o l ~ c t e d ,  when he wrote in his .Jurnal: “The 

t r i p e  de roche had h i t h e r t o  afforded us o w  chief support, and we 

n a t u r a l l y  f e l t  g rea t  uneasiness a t  t h e  prospect  o f  being deprived o f  

it, by i t s  be ing  s o  f rozen a s  t o  render  i t  impossible f o r  us t o  ga ther  

i t o n  

According t o  Llano (1951) l i chen  has not only been used as a l a s t  

r e s o r t  i n  t he  face  of s t a rva t ion ,  bu t  also as a delicacy, such as t he  

use of Cetraria i s l a n d i c a  (Iceland moss> i n  Iceland,  Norway and Sweden. 

Very l i t t l e  exac t  information i s  available regarding t h e  a c t u a l  
n 

n u t r i t i o n a l  value of a r c t i c  plants .  

marine a lgae  (Fucus sp., Alaria p y l a i i ,  Rhodymenia palmata and 

Ascophyllum nodosum) contained on an average Sl-SS$ water , 1.6-2.4$ 

pro te in ,  0.1-0.4$ f a t  , 9.6-14.9;/0 carbohydrate, 117-189 mg calciurn, 

26-60 mg phosphorus, and 1330-1580 mg sodium chlor ide pe r  100 g. 

Sedum roseum contained 93.9% water, 2.1% prote in ,  0.4% fa t ,  2.5% 

carbohydrate, 7 0  mg calcium, 22 mg phosphorus, and 131 mg sodium 

chlor ide per 100 go 

hermaphroditum) weret 

bohydrate, 8 rng calcium, 7 mg phosphorus per  100 g and very small 

amounts of sodium chloride.  

winter  food contained 63.9% water, 1.1$ prote in ,  23.7% f a t ,  10.5% 

oarbohydrate, 98 m g  calcium, 32 mg phosphorus, and 162 rng sodium 

chlor ide pe r  100 g. 

IIoygaard (1941) r epor t s  t h a t  tb 

The f i g u r e s  f o r  orowberries (Enpetrum 

89*% water, 0.2% protein, 0.1% f a t ,  lo.@ car- 

Vegetables s tored  i n  blubber bags for  

Aocording t o  Llano (1951) t h e  n u t r i t i o n a l  value of l i chens  

l i e s  i n  t h e i r  high content O f  l ichenin ( l i chen  s tarch) .  Some of the 

l i chens  contain 3 times more sugar than  potatoes.  The l i chen  Cladonia 
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From these  f i g u r s s  it i s  obvious t h a t  p l a n t s ,  i n  t h e  q u a n t i t i e s  

they a r e  ea ten  by t h e  fiskimos, are qui te  unimportant as a sourco of 

c a l o r i e s ,  s ince it would be necessary t o  consume approximately 10,000 

g o f  f r e sh  p l a n t  mater ia l  t o  supply 2000 calor ies .  

4,000 g of seaweed o r  b e r r i e s  or  700 g of p l a n t s  s tored  i n  blubber 

bags t o  supply t h e  SBJIY~ amount of ca lo r i e s .  HGygaard (1941) r epor t s  

t h a t  i n  bagmagsealik, Southeast  Greenland, the na t ive  vogetable food 

suppl ied only 2% of the t o t a l  c a l o r i c  i n t ake  of  tb Eskimo. 

It would take  

Compared with t h e  animal sources of vitamin A ava i l ab le  t o  t h e  

5 S k i m 0 ,  t h e  p l a n t s  are of l i t t l e  importance as a source o f  t h i s  vitamin. 

The vitamin B 1  content  o f  t he  common arctic p l a n t s  i s  a l s o  in s ign i f i can t  

(Bodahl, 1945) 

On t h e  o ther  hand, determinations o f  the  vitamin C content of 

a r c t i c  p l a n t s  by a modif icat ion of Tillmans' method (Rodahl, 1944) 

have shown that severa l  of the  p l a n t s  c m o n  i n  t h e  Arct ic ,  as w e l l  as 

the  marine algae co l l ec t ed  from a r c t i c  waters, are extremely r i c h  i n  

v i t amin  C (Hoygaard, 1941, llodahl, 1944) a s  i s  evident  from tab le  1. 

More recent  s tud ie s  have supported these  f ind ings  ( t a b l e s  2,3). 

n 

This i s  not su rp r i s ing  i n  view of  the f a c t  t h a t  it has long been 

known t h a t  many a r c t i c  p l a n t s  have been used as a remedy agRinst 

scurvy i n  the nor thern  count r ies  (Barthol in  1671-72). 

Greenland t h e  dskimos obta in  50$ of  t h e i r  t o t a l  vitamin C i n t ake  from 

p l a n t s  and seaweeds during the summer months (Hoygaard, 1941), and in 

many cases it i s  observed t h a t  t h e  p l a n t s  which a r e  p re fe r r ed  by t h e  

I n  Southeast  

n 

Eskimo have t h e  h ighes t  vitamin c content. 

in blubber bags i n  the Eskimo manner have been found t o  contain 

Furthermore, p l a n t s  s to red  

6 
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considerable quantities of  vitamin c even a f t e r  having been kept in 

this m y  f o r  months. 

There are considerable seasonal v a r i a t i o n s  in t h e  vitamin c 

content of the p l a n t s  examined (fig. l ) ,  the  highest  values being 

found 3s t h e  middle of ths  summer, a t  the time w b n  t h e  hk imos  nor- 

c o l l e c t  t h e  p l an t s  f o r  winter storage. It i s  i n t e r e s t i n g  t o  note  t h a t  

t h e  Arotic  willarr ,  #hioh cons t i t u t e s  an important p a r t  of t h e  food 

supply f o r  the musk-ox and t h e  ptarmigan, i s  comparatively rich in 

v i t a m i n  C even during the winter. It may be added that the  stomaah 

oontent of a musk-ox ldl led i n  Pearyland, Northeast ~ r e e n l a n d r l a t .  

82' I,in AugusLy 1947 (mostly cons is t ing  of  s a l i x  sp.) oontained 14  mg 

vitamin C per 100 g. 

Three various kinds of moss examined i n  Pearyland in August 1947 
n 

oontained no vitamin C. Hoygaard (1941) found t h a t  frozen crowberriee 

oontained no d iscern ib le  vitm5.n C, and oonoluded t h a t  b e r r i e s  piclced. 

up later than November are of no importance as a source of vitamin C. 

In a previous publ icat ion (%dah1,1944) it was pointed out tha t  

the vitamin C content in plant8  f rom Northeast Greenland ( l a t .  74O I?) 

was general ly  higher t han  in the s a m  p l a n t s  frun Angmagsslik, Southead 

Greenland ( l a t e  66' N) examined by ths same technique. 

was  ve r i f i ed  in 1947 orhen t h e  vitamin C content i n  p l an t s  from 

Northeast Greenland ( l a t .  7 4 O  N) was compared Kith the  vitamin C 

This finding 

aontent ia the gama plant8 examined in  Pearyland, North Greenland 

( lat .  62' Bl),by the a a m  teohnique, a8 is evident Prca table 4. 

On the baris of ths reported f indings,  it may be oonoluded that 

vita& C is w a l l  d i s t r i b u t e d  tbrou@ the mare oommon amtio flara. 

=en the gatu-1 8auroe1 Of -8 d w n  -0 properly u t i l i z e d  there 
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speoier 

I 

A l o p S O ~  aPpinur 

Cerastirn alpintn 

Er iophoroln o a l l i t r i x  

OXyriJ digpa 

TABIS 4. SHOXIJTG TBg VITAMIN C CObTTEM?o OF 11IIE: SPECIES 
EXAMII@D AT N O  DIFPBBENT MCflIONS I19 GREE U D  * 

Yg Asowbio A d d  per 100 g * 
:lawring Is 1, 1.1. Grasnlsnd 

Lat, 74O H. 

40 

42 

17 

96 

1 

12 

60 

69 

170 

86 

36 

119 

60 

so 

119 

136 

* The plant8 sera examined at  the 8 8 1 ~ ~  tlm of  the year, and the figures repro 
the average of 10 plants or more. 

uhould be no roa801p t o  sufier from vitamin C deficlanay in arotio 

region8, evma without supplisr of  rpeoial antiroorbutio rubstanas 

Prom more tenperate  zone^. 46 a souroe of onloriea for man, the  

arotio f lo ra  is of l i t t l e  inrportuaoo. 
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