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Important	
  Word	
  Roots	
  
Cryp%c	
  

•  	
  Greek	
  
krypDkós	
  =	
  

hidden	
  

Aposema%c	
  	
  
•  Apo	
  =	
  Away	
  
•  Sema	
  =	
  sign	
  	
  

•  AKA	
  WARNING	
  
COLORS	
  	
  

Herbivory	
  
•  	
  herba	
  "a	
  

herb"	
  +	
  
vorare	
  
"devour,	
  
swallow"	
  

Trophic	
  
•  trophē	
  

nourishm
ent	
  

Endemic	
  	
  
•  	
  Greek	
  

endēmia	
  
acDon	
  of	
  
dwelling	
  

•  Opposite	
  of	
  
introduced	
  	
  

Biodiversity	
  	
  
•  Bio	
  =	
  Life	
  
•  Diversity	
  =	
  

Difference	
  	
  

Interspecific	
  	
  
•  CompeDDon	
  

between	
  2+	
  
species	
  	
  

Biology and Society:  
Why Biodiversity Matters 

•  The	
  expanding	
  human	
  populaDon	
  threatens	
  
– biodiversity	
  and	
  
–  the	
  loss	
  of	
  natural	
  ecosystems.	
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What	
  Kind	
  of	
  
PopulaDon	
  
Growth	
  is	
  
this?	
  

– Healthy	
  ecosystems	
  
•  purify	
  air	
  and	
  water,	
  
•  decompose	
  wastes,	
  and	
  
•  recycle	
  nutrients.	
  

Biology and Society:  
Why Biodiversity Matters 

© 2013 Pearson Education, Inc. 
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THE LOSS OF BIODIVERSITY 

– Biological	
  diversity,	
  or	
  biodiversity,	
  includes	
  
•  geneDc	
  diversity,	
  
•  species	
  diversity,	
  and	
  
•  ecosystem	
  diversity.	
  

© 2013 Pearson Education, Inc. 

Genetic Diversity 
–  The	
  geneDc	
  diversity	
  within	
  
populaDons	
  of	
  a	
  species	
  is	
  the	
  raw	
  
material	
  that	
  makes	
  microevoluDon	
  
and	
  adaptaDon	
  to	
  the	
  environment	
  
possible.	
  

– GeneDc	
  resources	
  for	
  that	
  species	
  are	
  
lost	
  if	
  
1.  local	
  populaDons	
  are	
  lost	
  and/or	
  
2.  the	
  number	
  of	
  individuals	
  in	
  a	
  species	
  

declines.	
  

© 2013 Pearson Education, Inc. 

Species Diversity 
We	
  are	
  in	
  the	
  midst	
  of	
  
the	
  6th	
  mass	
  exDncDon	
  	
  

•  Ecologists	
  believe	
  that	
  we	
  are	
  
pushing	
  species	
  toward	
  
exDncDon	
  at	
  an	
  alarming	
  rate.	
  

•  The	
  present	
  rate	
  of	
  species	
  
loss	
  may	
  
–  be	
  100	
  Dmes	
  higher	
  than	
  at	
  any	
  
Dme	
  in	
  the	
  past	
  100,000	
  years	
  
and	
  	
  

–  result	
  in	
  the	
  loss	
  of	
  half	
  of	
  all	
  
living	
  plant	
  and	
  animal	
  species	
  
by	
  the	
  end	
  of	
  this	
  century.	
  

© 2013 Pearson Education, Inc. 
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– Two	
  recent	
  vicDms	
  of	
  human-­‐caused	
  exDncDons	
  are	
  
•  Chinese	
  river	
  dolphins	
  and	
  
•  golden	
  toads.	
  

Species Diversity 

© 2013 Pearson Education, Inc. 

Figure 20.2 

A Chinese river dolphin Golden toads 

Ecosystem Diversity 
•  The	
  local	
  exDncDon	
  of	
  one	
  
species	
  can	
  have	
  a	
  negaDve	
  
effect	
  on	
  the	
  enDre	
  
ecosystem.	
  

•  The	
  disappearance	
  of	
  
natural	
  ecosystems	
  results	
  
in	
  the	
  loss	
  of	
  ecosystem	
  
services,	
  funcDons	
  
performed	
  by	
  an	
  ecosystem	
  
that	
  directly	
  or	
  indirectly	
  
benefit	
  people,	
  including	
  
–  air	
  and	
  water	
  purificaDon,	
  
–  climate	
  regulaDon,	
  and	
  
–  erosion	
  control.	
  

© 2013 Pearson Education, Inc. 

– Coral	
  reefs	
  are	
  rich	
  in	
  species	
  diversity,	
  yet	
  
•  an	
  esDmated	
  20%	
  of	
  the	
  world’s	
  coral	
  reefs	
  have	
  been	
  
destroyed	
  by	
  human	
  acDviDes	
  and	
  

•  a	
  2011	
  study	
  found	
  that	
  75%	
  of	
  the	
  remaining	
  reefs	
  are	
  
threatened,	
  climbing	
  to	
  90%	
  by	
  2030	
  if	
  current	
  abuse	
  
conDnues.	
  

Ecosystem Diversity 

Video:	
  Coral	
  Reef	
  

© 2013 Pearson Education, Inc. 
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Causes of Declining Biodiversity 

– Ecologists	
  have	
  idenDfied	
  four	
  main	
  factors	
  
responsible	
  for	
  the	
  loss	
  of	
  biodiversity:	
  

1. Habitat	
  destrucDon	
  and	
  
fragmentaDon,	
  

2. Invasive	
  species,	
  
3. OverexploitaDon,	
  and	
  
4. PolluDon.	
  

© 2013 Pearson Education, Inc. 

Habitat Destruction 
– Biodiversity	
  is	
  threatened	
  by	
  the	
  destrucDon	
  and	
  
fragmentaDon	
  of	
  habitats	
  by	
  

•  agriculture,	
  
•  urban	
  development,	
  
•  forestry,	
  and	
  
•  mining.	
  

© 2013 Pearson Education, Inc. 

FragmentaDon	
  	
  

Invasive Species 
– Invasive	
  species	
  
have	
  
• competed	
  with	
  
naDve	
  species,	
  

• preyed	
  upon	
  
naDve	
  species,	
  
and	
  

• parasiDzed	
  
naDve	
  species.	
  

© 2013 Pearson Education, Inc. 
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Overexploitation 

– People	
  have	
  overexploited	
  wildlife	
  by	
  harvesDng	
  at	
  
rates	
  that	
  exceed	
  the	
  ability	
  of	
  populaDons	
  to	
  
rebound.	
  (Food,	
  Pets	
  and	
  Fear)	
  

– OverharvesDng	
  has	
  greatly	
  affected	
  populaDons	
  of	
  
•  Tigers,	
  the	
  American	
  bison,	
  and	
  Galápagos	
  tortoises.	
  

© 2013 Pearson Education, Inc. 
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Pollution 
•  Air	
  or	
  water	
  polluDon	
  is	
  
a	
  contribuDng	
  factor	
  in	
  
declining	
  populaDons	
  of	
  
hundreds	
  of	
  species.	
  
– Acid	
  precipitaDon	
  is	
  a	
  
threat	
  to	
  ecosystems.	
  

– The	
  global	
  water	
  cycle	
  
can	
  transport	
  pollutants	
  
from	
  terrestrial	
  to	
  
aquaDc	
  ecosystems	
  
hundreds	
  of	
  miles	
  away.	
  

© 2013 Pearson Education, Inc. 

COMMUNITY ECOLOGY 

•  An	
  organism’s	
  bioDc	
  environment	
  includes	
  
– other	
  individuals	
  in	
  its	
  own	
  populaDon	
  and	
  
– populaDons	
  of	
  other	
  species	
  living	
  in	
  the	
  same	
  area.	
  

•  An	
  assemblage	
  of	
  species	
  living	
  close	
  enough	
  
together	
  for	
  potenDal	
  interacDon	
  is	
  called	
  a	
  
community.	
  

© 2013 Pearson Education, Inc. 
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Interspecific Interactions 

–  Interspecific	
  interac%ons	
  are	
  interacDons	
  between	
  
species.	
  

© 2013 Pearson Education, Inc. 

– Interspecific	
  interacDons	
  can	
  be	
  classified	
  
according	
  to	
  the	
  effect	
  on	
  the	
  populaDons	
  
concerned.	
  
• Compe%%on:	
  -­‐/-­‐	
  interacDons	
  occur	
  when	
  two	
  
populaDons	
  in	
  a	
  community	
  compete	
  for	
  a	
  
common	
  resource.	
  

• Mutualism:	
  +/+	
  interacDons	
  are	
  mutually	
  
beneficial,	
  such	
  as	
  between	
  plants	
  and	
  their	
  
pollinators.	
  

• Preda%on:	
  +/-­‐	
  interacDons	
  occur	
  when	
  one	
  
populaDon	
  benefits	
  and	
  the	
  other	
  is	
  harmed,	
  such	
  
as	
  in	
  predaDon.	
  

Interspecific Interactions 

© 2013 Pearson Education, Inc. 

Interspecific Competition (-/-) 

–  In	
  interspecific	
  (between-­‐species)	
  compe%%on,	
  the	
  
populaDon	
  growth	
  of	
  a	
  species	
  may	
  be	
  limited	
  

•  by	
  the	
  populaDon	
  densiDes	
  of	
  compeDng	
  species	
  and	
  
•  by	
  the	
  density	
  of	
  its	
  own	
  populaDon.	
  

© 2013 Pearson Education, Inc. 
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– An	
  ecological	
  niche	
  is	
  an	
  organism’s	
  total	
  use	
  of	
  the	
  
•  abioDc	
  and	
  
•  bioDc	
  resources	
  in	
  its	
  environment.	
  

Interspecific Competition (-/-) 

© 2013 Pearson Education, Inc. 

Figure 20.7 

(a) Virginia’s warbler (b) Orange-crowned warbler 

–  The	
  compe%%ve	
  exclusion	
  principle	
  states	
  that	
  if	
  two	
  
species	
  have	
  an	
  ecological	
  niche	
  that	
  is	
  too	
  similar,	
  the	
  
two	
  species	
  cannot	
  coexist	
  in	
  the	
  same	
  place.	
  

•  So	
  they	
  separate	
  and	
  segregate	
  niches	
  

Interspecific Competition (-/-) 

© 2013 Pearson Education, Inc. 

Figure 20.8a 
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–  In	
  mutualism,	
  both	
  species	
  
benefit	
  from	
  an	
  
interacDon.	
  

–  One	
  example	
  is	
  the	
  root-­‐
fungus	
  associaDons	
  known	
  
as	
  mycorrhizae.	
  

Mutualism (+/+) 

© 2013 Pearson Education, Inc. 

Predation (+/-) 

– Preda%on	
  refers	
  to	
  an	
  
interacDon	
  in	
  which	
  one	
  
species	
  (the	
  predator)	
  
kills	
  and	
  eats	
  another	
  
(the	
  prey).	
  

– Numerous	
  adaptaDons	
  
for	
  predator	
  avoidance	
  
have	
  evolved	
  in	
  prey	
  
populaDons	
  through	
  
natural	
  selecDon.	
  

© 2013 Pearson Education, Inc. 

– Cryp%c	
  colora%on	
  is	
  
•  camouflage	
  and	
  
•  a	
  way	
  for	
  prey	
  to	
  hide	
  from	
  predators.	
  

Predation (+/-) 

Video:	
  Seahorse	
  Camouflage	
  

© 2013 Pearson Education, Inc. 
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– Some	
  insects	
  have	
  elaborate	
  disguises	
  that	
  make	
  
them	
  resemble	
  

•  twigs,	
  
•  leaves,	
  
•  bird	
  droppings,	
  and	
  
•  predators.	
  

Predation (+/-) 

© 2013 Pearson Education, Inc. 

– An	
  Aposmo%c/warning	
  colora%on	
  is	
  
•  a	
  brightly	
  colored	
  palern	
  and	
  
•  a	
  way	
  to	
  warn	
  predators	
  that	
  an	
  animal	
  has	
  an	
  effecDve	
  
chemical	
  defense.	
  

Predation (+/-) 

© 2013 Pearson Education, Inc. 

– Mimicry	
  is	
  a	
  form	
  of	
  defense	
  in	
  which	
  one	
  species	
  
looks	
  like	
  another	
  species.	
  

Predation (+/-) 

© 2013 Pearson Education, Inc. 
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Herbivory (+/-) 

– Herbivory	
  is	
  the	
  consumpDon	
  of	
  plant	
  parts	
  or	
  algae	
  
by	
  an	
  animal.	
  

– Plants	
  have	
  evolved	
  numerous	
  defenses	
  against	
  
herbivory,	
  including	
  

•  spines,\	
  
•  Silica	
  (glass)	
  
•  thorns,	
  and	
  
•  chemical	
  toxins.	
  

© 2013 Pearson Education, Inc. 

EvoluDonary	
  Arms	
  Race	
  
Between	
  plants	
  and	
  herbivores	
  	
  

Parasites and Pathogens (+/-) 

•  Plants	
  and	
  animals	
  can	
  be	
  
vicDms	
  of	
  
–  parasites,	
  animals	
  that	
  live	
  in	
  
or	
  on	
  a	
  host	
  from	
  which	
  they	
  
obtain	
  nutrients,	
  or	
  

–  pathogens,	
  disease-­‐causing	
  
•  bacteria,	
  
•  viruses,	
  
•  fungi,	
  and	
  
•  proDsts.	
  

© 2013 Pearson Education, Inc. 
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Trophic Structure 

– Trophic	
  structure	
  is	
  the	
  feeding	
  relaDonships	
  among	
  
the	
  various	
  species	
  in	
  a	
  community.	
  

– A	
  community’s	
  trophic	
  structure	
  determines	
  the	
  
passage	
  of	
  energy	
  and	
  nutrients	
  from	
  plants	
  and	
  
other	
  photosyntheDc	
  organisms	
  

•  to	
  herbivores	
  
•  and	
  then	
  to	
  predators.	
  

© 2013 Pearson Education, Inc. 

Figure 20.15 

Producers Plant 

A terrestrial food chain An aquatic food chain 

Phytoplankton 

Herbivore 

Carnivore 

Carnivore 

Carnivore Carnivore 

Carnivore 

Carnivore 

Zooplankton Primary 
consumers 

Secondary 
consumers 

Tertiary 
consumers 

Quaternary 
consumers 

– The	
  sequence	
  of	
  food	
  transfer	
  between	
  trophic	
  
levels	
  is	
  called	
  a	
  food	
  chain.	
  

Trophic Structure 

© 2013 Pearson Education, Inc. 
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– Primary	
  consumers	
  are	
  called	
  herbivores,	
  which	
  eat	
  
plants.	
  

– Above	
  the	
  level	
  of	
  primary	
  consumers	
  are	
  
carnivores,	
  which	
  eat	
  the	
  consumers	
  from	
  the	
  level	
  
below.	
  

•  Secondary	
  consumers	
  eat	
  primary	
  consumers.	
  
•  Ter%ary	
  consumers	
  eat	
  secondary	
  consumers.	
  
•  Quaternary	
  consumers	
  eat	
  terDary	
  consumers.	
  

Trophic Structure 

© 2013 Pearson Education, Inc. 

Figure 20.15a 

Producers Plant 

A terrestrial food chain An aquatic food chain 

Phytoplankton 

Herbivore 

Carnivore Carnivore 

Zooplankton Primary 
consumers 
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Figure 20.15b 

A terrestrial food chain An aquatic food chain 
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•  Different	
  organisms	
  consume	
  detritus.	
  
– Scavengers,	
  such	
  as	
  crows	
  and	
  vultures,	
  feast	
  on	
  
carcasses.	
  

– Detri%vores,	
  such	
  as	
  earthworms	
  and	
  millipedes,	
  
primarily	
  consume	
  decaying	
  organic	
  material.	
  

– Decomposers,	
  mainly	
  prokaryotes	
  and	
  fungi,	
  secrete	
  
enzymes	
  that	
  digest	
  molecules	
  in	
  organic	
  material	
  
and	
  convert	
  organic	
  materials	
  into	
  inorganic	
  forms.	
  

Trophic Structure 

© 2013 Pearson Education, Inc. 

Figure 20.16 

Biological Magnification 

– Toxins	
  become	
  concentrated	
  as	
  they	
  pass	
  through	
  a	
  
food	
  chain	
  in	
  a	
  process	
  called	
  biological	
  
magnifica%on.	
  

© 2013 Pearson Education, Inc. 



Bio	
  10	
  -­‐	
  Lecture	
  23:	
  Community	
   TOC#23	
  

Zannie	
  Dallara	
  	
   15	
  

Figure 20.17 

Herring gull eggs 
124 ppm 

Lake trout 
4.83 ppm 

Smelt 
1.04 ppm 

Zooplankton 
0.123 ppm 

Phytoplankton 
0.025 ppm 

Concentration 
of PCBs 

DDT	
  Food	
  Chain	
  
hlp://www.learner.org/courses/envsci/visual/visual.php?shortname=ddt	
  

Weakens	
  the	
  
shell	
  of	
  top	
  

predator	
  birds	
  

– A	
  keystone	
  species	
  is	
  a	
  
species	
  whose	
  impact	
  
on	
  its	
  community	
  is	
  
much	
  larger	
  than	
  its	
  
total	
  mass	
  or	
  
abundance	
  indicates.	
  	
  

–  Experiments	
  in	
  the	
  
1960s	
  

•  were	
  among	
  the	
  first	
  to	
  
provide	
  evidence	
  of	
  the	
  
keystone	
  species	
  effect	
  
and	
  

•  demonstrated	
  that	
  a	
  sea	
  
star	
  funcDoned	
  as	
  a	
  
keystone	
  species	
  in	
  
interDdal	
  zones	
  of	
  the	
  
Washington	
  coast.	
  

Species Diversity in Communities 

© 2013 Pearson Education, Inc. 
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Keystone	
  
Species	
  

1)	
  A	
  keystone	
  species	
  is	
  a	
  species	
  whose	
  whose	
  impact	
  on	
  its	
  
community	
  or	
  ecosystem	
  are	
  larger	
  and	
  greater	
  than	
  
would	
  be	
  expected	
  from	
  its	
  relaDve	
  abundance	
  or	
  total	
  
biomass	
  in	
  the	
  environment.	
  

2)	
  Keystone	
  species	
  play	
  the	
  same	
  role	
  in	
  many	
  ecological	
  
communiDes	
  by	
  maintaining	
  the	
  structure	
  and	
  integrity	
  of	
  
the	
  community.	
  

Keystone	
  Species:	
  Sea	
  Oler	
  

•  Food	
  Web	
  Overview:	
  
1.  Sea	
  Olers	
  eat	
  urchins	
  
2.  Urchins	
  eat	
  Kelp	
  

Figure 20.25 

Energy flow 

Light 
energy 

Bacteria, 
protists, 
and fungi 

Chemical 
elements 

Chemical 
energy 

Heat 
energy 

C m a c c i e i h c l y l n g 

– Energy	
  flows	
  through	
  and	
  ulDmately	
  out	
  of	
  ecosystems.	
  
– Chemicals	
  are	
  recycled	
  within	
  and	
  between	
  ecosystems.	
  

ECOSYSTEM ECOLOGY 
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Energy Flow in Ecosystems 

– All	
  organisms	
  require	
  energy	
  for	
  
1.  growth,	
  
2. maintenance,	
  	
  
3.  reproducDon,	
  and,	
  
4.  in	
  many	
  species,	
  locomoDon.	
  

© 2013 Pearson Education, Inc. 

Primary Production and the Energy Budgets of Ecosystems 

– Each	
  day,	
  Earth	
  receives	
  about	
  1019	
  kcal	
  of	
  solar	
  
energy,	
  the	
  energy	
  equivalent	
  of	
  about	
  100	
  million	
  
atomic	
  bombs.	
  

– Most	
  of	
  this	
  energy	
  is	
  absorbed,	
  scalered,	
  or	
  
reflected	
  by	
  the	
  atmosphere	
  or	
  by	
  Earth’s	
  surface.	
  

– About	
  1%	
  is	
  converted	
  to	
  chemical	
  energy	
  by	
  
photosynthesis.	
  

© 2013 Pearson Education, Inc. 

•  A	
  pyramid	
  of	
  produc%on	
  
illustrates	
  the	
  cumulaDve	
  
loss	
  of	
  energy	
  with	
  each	
  
transfer	
  in	
  a	
  food	
  chain.	
  

•  The	
  energy	
  level	
  available	
  
to	
  the	
  next	
  higher	
  level	
  
–  ranges	
  from	
  5	
  to	
  20%	
  and	
  
–  is	
  illustrated	
  here	
  as	
  10%.	
  

Ecological Pyramids 

© 2013 Pearson Education, Inc. 

10%	
  Rule	
  	
  

Figure 20.28 
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Figure 20.28 
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•  Energy	
  Flow/10%	
  Rule	
  
explains	
  why	
  
–  top-­‐level	
  consumers	
  
require	
  more	
  
geographic	
  area	
  and	
  

– most	
  food	
  chains	
  are	
  
limited	
  to	
  three	
  to	
  five	
  
levels.	
  

Ecological Pyramids 

© 2013 Pearson Education, Inc. 

Figure 20.29 
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Chemical Cycling in Ecosystems 

– Life	
  depends	
  on	
  the	
  recycling	
  of	
  chemicals.	
  
•  Nutrients	
  are	
  acquired	
  and	
  waste	
  products	
  are	
  released	
  by	
  
living	
  organisms.	
  

•  At	
  death,	
  decomposers	
  return	
  the	
  complex	
  molecules	
  of	
  
an	
  organism	
  to	
  the	
  environment.	
  

•  The	
  pool	
  of	
  inorganic	
  nutrients	
  is	
  used	
  by	
  plants	
  and	
  other	
  
producers	
  to	
  build	
  new	
  organic	
  maler.	
  

© 2013 Pearson Education, Inc. 

The General Scheme of Chemical Cycling 

– Biogeochemical	
  cycles	
  involve	
  
•  bioDc	
  components	
  and	
  
•  abioDc	
  components	
  from	
  an	
  abio%c	
  reservoir	
  where	
  a	
  
chemical	
  accumulates	
  or	
  is	
  stockpiled	
  outside	
  of	
  living	
  
organisms.	
  

© 2013 Pearson Education, Inc. 

Figure 20.31 
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– Three	
  important	
  
biogeochemical	
  cycles	
  are	
  
1. carbon,	
  
2. phosphorus,	
  and	
  	
  
3. nitrogen.	
  

The General Scheme of 
Chemical Cycling 

© 2013 Pearson Education, Inc. 

The Carbon Cycle 

– Carbon,	
  the	
  major	
  ingredient	
  of	
  all	
  organic	
  molecules,	
  
•  has	
  an	
  atmospheric	
  reservoir	
  and	
  
•  cycles	
  globally.	
  

© 2013 Pearson Education, Inc. 

The Carbon Cycle 

– The	
  cycling	
  of	
  carbon	
  between	
  the	
  bioDc	
  and	
  abioDc	
  
worlds	
  is	
  accomplished	
  mainly	
  by	
  the	
  reciprocal	
  
metabolic	
  processes	
  of	
  

•  photosynthesis	
  and	
  
•  cellular	
  respiraDon.	
  	
  

Blast	
  Anima%on:	
  Carbon	
  Cycle	
  

Bioflix	
  Anima%on:	
  The	
  Carbon	
  Cycle	
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Figure 20.32 
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– Conserva%on	
  biology	
  is	
  a	
  goal-­‐oriented	
  science	
  that	
  
seeks	
  to	
  understand	
  and	
  counter	
  the	
  loss	
  of	
  
biodiversity.	
  

CONSERVATION AND RESTORATION 
BIOLOGY 

© 2013 Pearson Education, Inc. 

•  Restora%on	
  
ecology	
  uses	
  
ecological	
  
principles	
  to	
  
develop	
  methods	
  
of	
  returning	
  
degraded	
  areas	
  to	
  
their	
  natural	
  state.	
  

Biodiversity “Hot Spots” 

– ConservaDon	
  efforts	
  are	
  
oqen	
  focused	
  on	
  
biodiversity	
  hot	
  spots,	
  
relaDvely	
  small	
  areas	
  that	
  
have	
  

•  a	
  large	
  number	
  of	
  
endangered	
  and	
  threatened	
  
species	
  and	
  

•  an	
  excepDonal	
  
concentraDon	
  of	
  endemic	
  
species,	
  those	
  that	
  are	
  
found	
  nowhere	
  else.	
  

© 2013 Pearson Education, Inc. 

Mouse	
  lemur	
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Figure 20.37 

Equator 

– A	
  movement	
  corridor	
  is	
  a	
  
narrow	
  strip	
  or	
  series	
  of	
  
small	
  clumps	
  of	
  suitable	
  
habitat	
  that	
  connects	
  
otherwise	
  isolated	
  
patches.	
  

– Corridors	
  
•  can	
  promote	
  dispersal	
  and	
  
help	
  sustain	
  populaDons	
  
and	
  

•  are	
  especially	
  important	
  to	
  
species	
  that	
  migrate	
  
between	
  different	
  habitats	
  
seasonally.	
  

Conservation at the Ecosystem Level 
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