
Is	
  change	
  inevitable?	
  
Who	
  wins	
  and	
  who	
  loses	
  in	
  the	
  changes?	
  
Who/what	
  is	
  responsible	
  for	
  change?	
  



Humans	
  can	
  only	
  manage	
  
change,	
  they	
  cannot	
  control	
  it…	
  



2.6	
  Changes	
  in	
  Ecosystems	
  





Glossary	
  



Key	
  words	
  

Carrying	
  capacity	
  (K)	
  
‘J’	
  curve	
  -­‐	
  Exponen9al/Geometric	
  growth	
  
‘S’	
  curve	
  –	
  (sigmoid)	
  Arithme9c	
  growth	
  

Limi9ng	
  factors	
  (density	
  dependant	
  &	
  independent)	
  
Survivorship	
  curves	
  

r-­‐species	
  
K-­‐species	
  



2.6.2	
  Describe	
  and	
  explain	
  S	
  and	
  
J	
  populaIon	
  curves.	
  



PopulaIon	
  Growth	
  

•  All	
  popula9ons	
  (plants,	
  people,	
  bacteria...)	
  
have	
  the	
  ability	
  to	
  reproduce	
  offspring	
  

•  So,	
  as	
  a	
  global	
  community,	
  what	
  are	
  common	
  
traits	
  we	
  all	
  share	
  regarding	
  reproduc9on?	
  



•  Each	
  popula9on	
  of	
  species	
  reproduces	
  	
  more	
  
offspring	
  than	
  is	
  needed	
  to	
  replace	
  ma9ng	
  
partners	
  when	
  they	
  die.	
  

	
  	
  
•  Every	
  genera9on	
  of	
  offspring	
  also	
  has	
  this	
  
same	
  ability	
  to	
  reproduce	
  

	
  
	
  



ExponenIal	
  Growth	
  

•  Thus	
  over	
  -me,	
  there	
  are	
  more	
  and	
  more	
  
individuals	
  that	
  will	
  be	
  reproducing	
  -­‐	
  posi-ve	
  
feedback	
  

•  So,	
  popula9on	
  growth	
  is,	
  exponen&al	
  
(geometric)	
  at	
  least	
  ini9ally:	
  2,	
  4,	
  8,	
  16…	
  



PopulaIon	
  Growth:	
  ‘J’	
  Curves	
  
(sketch	
  it!)	
  

The	
  popula9on	
  is	
  growing	
  exponen9ally	
  –	
  	
  
it	
  is	
  increasing	
  at	
  an	
  accelera9ng	
  rate	
  	
  



Human	
  popula&on	
  growth	
  curve	
  



Ex:	
  Egret	
  popula&on	
  growth	
  curve	
  



PopulaIon	
  Growth:	
  	
  
	
  Sigmoid	
  ‘S’	
  Curves	
  (sketch	
  it!)	
  

•  This	
  populaIon	
  has	
  reached	
  a	
  –	
  steady	
  state	
  
equilibrium,...	
  WHY?	
  



organism 

Average number 
of fertilised eggs 
produced by a 
female in her 

lifetime 

organism 

Average number of 
fertilised eggs 
produced by a 
female in her 

lifetime 
oyster 100 x 106 mouse 50 
codfish 9 x 106 dogfish 20 

Plaice (fish) 35 x 104 penguin 8 
salmon 10 x 104 elephant 5 

stickleback 500 Victorian 
Englishwoman 

 
10 Winter moth 200 

•  Which	
  organism’s	
  populaIon	
  will	
  grow	
  the	
  fastest?	
  
Explain.	
  



•  the	
  oyster	
  has	
  a	
  high	
  reproduc9on	
  rate	
  (or	
  a	
  
tremendous	
  ability	
  to	
  produce	
  a	
  large	
  number	
  
of	
  offspring),	
  yet	
  the	
  oceans	
  are	
  not	
  full	
  of	
  
oysters.	
  

	
  
Why	
  not?	
  



•  there	
  are	
  factors	
  which	
  prevent	
  an	
  indefinite	
  
‘J’	
  curve	
  increase	
  in	
  popula9on	
  size	
  

•  environmental	
  resistance	
  or	
  limi&ng	
  factors.	
  
(factors	
  which	
  limit	
  the	
  distribu9on	
  or	
  
popula9on	
  size	
  of	
  an	
  organism	
  in	
  an	
  area)	
  

•  These	
  are	
  nega9ve	
  feedback	
  mechanisms	
  that	
  
help	
  to	
  regulate	
  popula9on	
  size	
  



2.6.1	
  Explain	
  the	
  concepts	
  	
  
of	
  limiIng	
  factors	
  and	
  carrying	
  

capacity	
  in	
  the	
  context	
  of	
  
populaIon	
  growth.	
  



Popula&on	
  growth	
  curves	
  

exponen-al	
  	
  
growth	
  

stable	
  popula-on	
  
?	
  



Carrying	
  Capacity	
  (K)	
  

•  The	
  maximum	
  number	
  of	
  a	
  species	
  or	
  “load”	
  
that	
  can	
  be	
  sustainably	
  supported	
  by	
  a	
  given	
  
environment.	
  

•  Popula9ons	
  in	
  the	
  wild	
  do	
  not	
  remain	
  
constant	
  in	
  size	
  but	
  fluctuate	
  about	
  the	
  
carrying	
  capacity	
  





Sparrow	
  popula&on	
  
growth	
  curves	
  -­‐	
  cycles	
  



Biozone	
  packet	
  

Pop	
  growth	
  
Regula9ng	
  pop	
  



2.6.3	
  Describe	
  the	
  role	
  of	
  density-­‐
dependent	
  and	
  density-­‐

independent	
  factors,	
  and	
  internal	
  
and	
  external	
  factors,	
  in	
  the	
  
regulaIon	
  of	
  populaIons.	
  



LimiIng	
  Factors	
  

•  an	
  environmental	
  factor	
  that	
  restricts	
  and	
  
reduce	
  popula9on	
  growth	
  (resistance)	
  

•  The	
  resource	
  present	
  in	
  shortest	
  supply	
  is	
  
o]en	
  limi9ng	
  

Two	
  types:	
  	
  	
  
density	
  dependent	
  	
  
density	
  independent	
  





BioZone	
  

Regula9ng	
  the	
  popula9on	
  



2.6.4	
  Describe	
  the	
  principles	
  
associated	
  with	
  survivorship	
  curves	
  

including,	
  K-­‐	
  and	
  r-­‐strategists.	
  



BioZone	
  

r-­‐	
  and	
  K-­‐	
  strategists	
  



Survivorship	
  Curves	
  



Task:	
  

•  Qs	
  on	
  worksheets	
  :	
  popula9on	
  growth	
  and	
  
survivorship	
  curves	
  



Survivorship	
  Curves	
  



Is	
  change	
  inevitable?	
  
Who	
  wins	
  and	
  who	
  loses	
  in	
  the	
  changes?	
  
Who/what	
  is	
  responsible	
  for	
  change?	
  


