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Hur naturliga är ekosystemen?

Ekologisk roll – evolutionen har anpassat arter till miljön där de finns
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Significance

Mammals include some of the 
best-known species of animals, 
and are icons of conservation 
efforts. Despite their status, 
there is no rigorous estimate 
available for their overall global 
biomass. We quantified absolute 
wild mammalian biomass and its 
distribution across different taxa 
and continents. Such data can 
serve as a holistic benchmark to 
analyze temporal trends. This 
quantitative global view of 
wildlife, when contrasted for 
example to the mass of humanity 
and its livestock, can help dispel 
notions about the seemingly 
endless ubiquity of wildlife and 
provide a quantitative argument 
for the urgency of nature 
conservation efforts.
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Wild mammals are icons of conservation efforts, yet there is no rigorous estimate avail-
able for their overall global biomass. Biomass as a metric allows us to compare species 
with very different body sizes, and can serve as an indicator of wild mammal presence, 
trends, and impacts, on a global scale. Here, we compiled estimates of the total abun-
dance (i.e., the number of individuals) of several hundred mammal species from the 
available data, and used these to build a model that infers the total biomass of terrestrial 
mammal species for which the global abundance is unknown. We present a detailed 
assessment, arriving at a total wet biomass of ≈20 million tonnes (Mt) for all terrestrial 
wild mammals (95% CI 13-38 Mt), i.e., ≈3 kg per person on earth. #e primary contrib-
utors to the biomass of wild land mammals are large herbivores such as the white-tailed 
deer, wild boar, and African elephant. We find that even-hoofed mammals (artiodactyls, 
such as deer and boars) represent about half of the combined mass of terrestrial wild 
mammals. In addition, we estimated the total biomass of wild marine mammals at ≈40 
Mt (95% CI 20-80 Mt), with baleen whales comprising more than half of this mass. 
In order to put wild mammal biomass into perspective, we additionally estimate the 
biomass of the remaining members of the class Mammalia. #e total mammal biomass 
is overwhelmingly dominated by livestock (≈630 Mt) and humans (≈390 Mt). #is work 
is a provisional census of wild mammal biomass on Earth and can serve as a benchmark 
for human impacts.

ecology | biomass | biosphere | quantitative biology

It is becoming critically urgent to take stock of the remaining wildlife on Earth and use 
it as a benchmark to evaluate recent and future trends. Although wild mammals are of 
great public interest, often serving as the target of conservation e!orts, their rates of 
extinction have increased sharply over the past two centuries (1, 2), and shrinking popu-
lation sizes amount to a massive anthropogenic erosion of biodiversity (3).

A large body of literature describes ecological parameters such as phylogenetic diversity 
(4, 5) and species richness (6) as indicators of the state of wild mammals. While these 
parameters are useful, especially at a regional or ecosystem scale, they can be limited or 
even misleading at a global scale. For example, the list of known, extant mammalian species 
is growing, rather than shrinking, due to taxonomic rede"nitions despite a decline in wild 
mammal populations (3, 7). #us, species richness metrics do not necessarily re$ect the 
status of mammals on the global scale. Moreover, various diversity metrics are often less 
meaningful for assessing ecological impacts on ecosystems (8). All other things being equal, 
rare species with few individuals a!ect ecosystems much less than common ones (9, 10).

Estimating the number of individual organisms is technically challenging even for a 
single species, due to issues such as detectability, interannual and seasonal variability, and 
the lack of standardization in measurement methods (11), especially for small-bodied 
species. Quantifying the biomass of all mammals allows us to compare species with very 
di!erent body sizes. Biomass is, therefore, complementary to species richness and other 
diversity metrics, and can serve as an indicator of wild mammals’ abundance and ecological 
footprint on a global scale, as a benchmark to follow the temporal dynamics of the global 
wildlife state, and as an intuitive datasource for conservation e!orts.

Some attempts have been made to quantify the global biomass of wild land mammals 
(12–13). However, these estimates are usually very crude and have large uncertainties, 
with none so far addressing the quanti"cation of wild mammal biomass as their main 
e!ort. Furthermore, no comparative estimate has been reported for mammalian orders 
or families.

Constructing accurate estimates of the total biomass of any taxon is challenging. 
However, for wild mammals, a relatively large amount of census data are available, which 
makes such an e!ort more feasible. Here, we compiled available data on species-speci"c 
estimates for the total abundance (i.e., the number of individuals) of wild mammals. We 
used these estimates to build a model that infers the total abundance of terrestrial mammal 
species for which the global abundance is unknown. We used the global abundance data, 
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of Nature (IUCN) Red List website. !e remaining species lack 
data due to scarcity and lack of research; as the typical abundance 
of such species is low, we estimate their global biomass to be 
negligible (Materials and Methods). While marine mammals com-
prise a substantially smaller number of species and number of 
individuals than wild land mammals, their total mass of ≈39 Mt 
outweighs that of wild land mammals, as shown in Fig. 4. We 
#nd that ≈60% (≈23 Mt) of the global marine-mammal biomass 
is contributed by the baleen whale families (Balaenidae, 
Balaenopteridae, Neobalaenidae, and Eschrichtiidae). Two of the 
top three mass contributors, the #n whale (Balaenoptera physalus) 
and the humpback whale (Megaptera novaeangliae), are members 
of baleen whale families, contributing ≈8 and ≈4 Mt, respectively 

(Table 2), and the other is the sperm whale (Physeter macroceph-
alus, ≈7 Mt, a toothed whale).

In order to put the total biomass of wild terrestrial and marine 
mammals (≈22 Mt and ≈39 Mt, respectively) in perspective, we 
compared them to domesticated mammals (Fig. 4). Many 
domesticated mammal species outweigh the top wild mammal 
biomass contributors by 10 to 1,000 fold (SI Appendix, Fig. S8). 
!e most signi#cant mammal biomass contributors are cattle 
(≈420 Mt), humans (≈390 Mt), and other livestock species most 
commonly reared for meat or dairy (including bu$aloes, pigs, 
sheep, and goats). !ese are followed by pack animals (e.g., 
horses, camels, and donkeys). Domesticated pigs alone weigh 
≈40 Mt, almost double the combined mass of all terrestrial wild 
mammals.

Common pet species (e.g., cats and dogs) also are major con-
tributors on a mass basis. Domestic dogs (Canis lupus familiaris) 
have a total mass of ≈20 Mt, similar to the combined biomass 
of all wild terrestrial mammals. Domestic cats (Felis catus) have 
a total biomass of ≈2 Mt, almost double that of the African 
savanna elephant and four times that of all moose (Alces alces, 
SI Appendix). !ese domesticated-to-wild mass ratios emphasize 
the active role humans play in shaping the abundance of mam-
mals on Earth.

Discussion
We compiled available data on the abundance of wild and domes-
ticated mammals and used them to estimate their global biomass. 
Portraying the distribution of biomass between di$erent members 
of the class Mammalia gives a broad view of the current state of 
wild mammals as a whole and of the dominance of human-asso-
ciated mammals worldwide. Human activities have been the main 
driver of wild mammal extinctions since the late Pleistocene (18), 
and continue to cause severe damage to many mammal popula-
tions. !e blue whale, for example, which currently contributes 
a tenth of the total wild marine-mammal biomass, is estimated 
to have been more than 10-fold more abundant prior to industrial 
whaling (19). A recent analysis of ≈200 wild land mammal species 
showed that the extinction of mammal populations is rapidly 
unfolding (3). !e global composition of mammal biomass 
re%ects human-induced pressures on wild mammal populations: 
the increasing human population, the growing global demand 
for animal-based products, and the related expansion of factory 
farms (20), leading for example to the result where domesticated 
mammals now outweigh wild land mammals 30 to 1.

Biomass is reported in wet weight. Alternative options used 
elsewhere to report biomass include dry weight or carbon content 
(12). We chose to use wet weight as the measure of biomass for 

Fig.  4. Top: the global biomass distribution of the mammalian class, 
represented by a Voronoi diagram. The area of each cell is proportional to 
the biomass contribution of each group. The global mammalian biomass 
distribution is dominated by humans and domesticated mammals, including 
livestock and pets (illustrated at the species level in SI  Appendix). Bottom: 
enlarged view of the biomass of wild terrestrial (Left, grouped by order) and 
marine mammals (Right, grouped by family, or few families).

Table 2. Top 10 contributors to global wild marine mammal biomass, ranked by total species biomass

Rank Name Binomial name Total species mass (Mt) Individuals (millions)

1 Fin whale Balaenoptera physalus 8 0.1

2 Sperm whale Physeter macrocephalus 7 0.4

3 Humpback whale Megaptera novaeangliae 4 0.1

4 Antarctic minke whale Balaenoptera bonaerensis 3 0.5

5 Blue whale Balaenoptera musculus 3 0.05

6 Crabeater seal Lobodon carcinophaga 2 10

7 Bryde's whale Balaenoptera edeni 1.3 0.1

8 Common minke whale Balaenoptera acutorostrata 1.3 0.2

9 Harp seal Pagophilus groenlandicus 1.2 10

10 Bowhead whale Balaena mysticetus 1.1 0.05D
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Hur ser det ut i Sverige?

“Stora områden med vildmark”
“Få människor”



Sverige (biomassa)
Människor 32.8 %  Tamdjur 60.6 %
Klövvilt 6.6 %  Stora rovdjur 0.02 %

Sverige (biomassa)
Humans 32.8 %

Cattle 36.3 %

Pigs 12.6 %

Horses 8 %

Sheep 1.4 %
Reindeer 1.3 %
Dogs 0.7 %

Moose 4 %

Wild boar 1.1 %
Fallow deer 0.8 %

Cats 0.3 %

Roe deer 0.5 %
Red deer 0.3 %
Bear 0.02 %
Lynx 0.001 %
Wolf 0.0007 %
Wolverine 0.0004 % Humans 57.9 %

Cats 8.7 %

Cattle 7.5 % Pigs 7.1 %

Dogs 6.3 %

Sheep 2.5 %
Horses 2 %

Reindeer 1.4 %
Roe deer 2 %
Wild boar 1.6 %
Moose 1.4 %
Fallow deer 1.4 %

Red deer 0.2 %
Bear 0.01 %
Lynx 0.008 %
Wolverine 0.004 %
Wolf 0.002%

Sverige (antal)
Människor 57.9 %  Tamdjur 35.4 %
Klövvilt 6.7 %  Stora rovdjur 0.03 %

Sverige (antal)



Ekosystemen

Människan bestämmer:
Arter av träd, gröda 

- Omloppstid

Gödsel, kalk, brand, 
betesmark, hagar…

Mängden vilt baseras på 
skadenivåer



Källa: Skandulv



Möjliga effekter

Väljer svaga bytesdjursindivider
Risklandskap
Kadaver – resurs för andra
Populationsreglerande



Jaktsätt

Förföljande

Oftast hunddjur (varg, Afrikansk vildhund)

Mer uthållig / snabbare

Märker under jakt om en individ är svagare 

(ung, sjuk, gammal, skadad)

Dödar mindre effektivt

Måttlig/stor selektion inom arter

Smygande 

Större kattdjur (lodjur ->) förutom gepard

Smyger in nära, kort explosiv jakt

Troligtvis liten/ingen effekt av svaghet hos 

bytesdjur

Dödar snabbt

Liten selektion inom arter



Gallrar svaga 
bytesdjur

Friska viltstammar, ung 
medelålder
Varg - kanske marginell 
påverkan, dock tar de 
främst unga djur
Minska smittspridning?

Skandinavien



Risklandskap

Ripple, flera artiklar.’ 
Varg och kronhjort –
Yellowstone

Senare studier – ingen 
effekt 

Om det finns effekter –
förföljande rovdjur



Kadaver som 
resurs

Viss påverkan
Arter som gynnas:

Järv…?

Lodjur: ca 50 000 rådjur/år
Trafik: ca 50 000 rådjur/år

Inom vargrevir
Källa: Skandulv



Populationsreglerande 
bytesdjur

Älg & kronhjort förvaltas 
med tilldelningar -> 
människan styr
Lodjur?



Lodjur – Sverige sedan 1830
An

ta
l l

od
ju

r

Inventeringsresultat



Lodjur – Sverige sedan 1830
An

ta
l l

od
ju

r

Inventeringsresultat

0

100

200

300

Skjutna
lodjur

”Skottpengar”



Lodjur – Sverige sedan 1830
An

ta
l l

od
ju

r Uppskattning
från avskjutning

Inventeringsresultat

0

100

200

300

Skjutna
lodjur

”Skottpengar”



Lodjur – Sverige sedan 1830
An

ta
l l

od
ju

r

0

100

200

300

Skjutna
lodjur

Be
dö

m
ni

ng

1927

Fr
id

ly
sn

in
g

Inventeringsresultat

Uppskattning
från avskjutning

”Skottpengar”



Lodjur – Sverige sedan 1830
An

ta
l l

od
ju

r

Cu
rr

y-
Li

nd
ah

l
be

dö
m

ni
ng

Inventeringsresultat

0

100

200

300

Skjutna
lodjur

Uppskattning
från avskjutning

Be
dö

m
ni

ng

1927

Fr
id

ly
sn

in
g

”Skottpengar”



Lodjur – Sverige sedan 1830
An

ta
l l

od
ju

r

Be
dö

m
ni

ng
”R

öd
lis

ta
n”

Inventeringsresultat

0

100

200

300

Skjutna
lodjur

Uppskattning
från avskjutning

Be
dö

m
ni

ng

1927

Fr
id

ly
sn

in
g

Cu
rr

y-
Li

nd
ah

l
be

dö
m

ni
ng

”Skottpengar”
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Populationen:
1983, 450 lodjur
1998, 2000 lodjur
Tillväxttakt (l) = (2000/450)^(1/15) = 1,10
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Predationstakt

Lodjurskategori Rådjur per månad
(± SE)

Hona med ungar 6.2 ± 0.8

Hanar 4.9 ± 1.3

Ensamma honor            2.7 ± 0.5

“Medel lodjur”             4.7 ± 0.7



Tillväxttakt i lodjurspopulationen beror på:
• rådjurstäthet (mat)
• lodjurstäthet (konkurrens om maten)

Tillväxttakt i rådjurspopulationen beror på:
• klövviltstäthet (konkurrens om mat)
• lodjurstäthet (predation)

Lodjur – rådjur
Dynamiskt och interaktivt

Rådjur
Få Många

Lo
dj
ur

Få
M
ån
ga

D A

BC
Bergslagen – låg bytestäthet

Cykler om 20-30 år mellan topparna



Bytesval södra Sverige

194 byten (2023 ->)

2/3 rådjur

Fåglar 7%

Hare
18%

Bäver
1%

Rådjur
66%

Dovhjort 6%

Vildsvin 1%Älg 1%

Vuxna Lodjur



Bytesval södra Sverige

11 byten, en lodjurshona

Brevens Bruk

Dovhjort
55%

Rådjur
45%



Fåglar, 13%

Hare, 57%

Räv, 2%

Rådjur, 28%

Bytesval södra Sverige

60 byten, tre lodjursungar

När de vågat ta ett rådjur 
blir det huvudbytet

Ungar 



Fåglar 7%

Hare
18%

Bäver
1%

Rådjur
66%

Dovhjort 6%

Vildsvin 1%Älg 1%

Vuxna Lodjur Ungar 

Fåglar, 13%

Hare, 57%

Räv, 2%

Rådjur, 28%



Södra Sverige

Rådjur – optimal storlek?

Rådjuren konkurreras ut vid 
höga viltstammar (dov, kron, 
vildsvin)

Övrigt klövvilt kanske 
upprätthåller lodjurstätheter, 
ingen populationsreglering



Nationalparker / skyddade områden? 



Samexistens

Sverige är inte unikt dåligt
Vi har unikt bra inventeringar / 
kunskap

Vad är ditt / organisationens 
mål?

Kontraproduktivt att leta 
argument

Vi måste se till att alla inhemska 
arter finns i livskraftiga bestånd



Samexistens

Hitta en medelväg

De som drabbas hårdast av 
konflikt och motsättningar är 
rovdjuren



Tack för att ni lyssnade!




