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Communities and Ecosystems




Ecology

the study of relationships between living organisms and
between organisms and their environment

Population Ecosystem

A group of organisms of the same A community and its abiotic environment
species living in the same area at the same time i

Community
A group of populations living
and interacting with each other in an area

I—-Ha bitat«

The environment in which a species

—S pe c] es narmally lives

(the location of a living organism)

A group of organisms that can
interbreed to produce fertile offspring




Feeding Methods

I
Autotrophy

self-feeding
Organisms which produce their own

food from organic molecules

|
Heterotrophy

ather source-feeding
Organisms which derive energy from other
living organisms

|
Producers
|
I I
Photoautotrophy Chemoautotrophy
photosynthesis chemosynthesis
Green plants, Deep-sea
phytoplankton and algae chemosynthetic bacteria
| I
Consumers

ingest organic matter which is living or recently killed

I
Secondary

Frimary
eat producers eat other consumers
herhigores CAMMivOres, Qmnivores

Detritivores
ingests non-lving
Organic matter
earthiworms, woodlice

Decomposers
derive energy from non-living organic matter

I
I |
Saprotrophs
Ives in or on non-living organic matter,
secreting digetive enzymes into it and
absorbing digestive products

bacteria and fung



woodlouse

D Et rl t |V ore (Armadillidium vulgare)

ingests non-living organic matter
ingest first, then digest

One of Darwin's great (and final) works was a
long-term study of how earthworms produce
soil through their feeding, published 1881.

“The formation of vegetable mould, /

through the action of worms.

I . Binp: i
Read it online here: sisconguEdirislotmiusbonsd roems o
W egtsnli by VB bl il Woormis, il micaw: "skalir

win flickrosssiphotas | TRENT 1 b SO0 BT

Giant Gippsland Earthworm:

earthworm
(Eisenia fetida)

Nz "1Eogomwurm ' Fam hivasnm®
wow MRk com! photoa S NOSIAE1HII5S o el . m——
http:www voutube. comvwarch? vwiZlz6E L2 BAA
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Saprotrophs

liwe in or on non-living organic matter, secreting digetive
enzymes into it and absorbing digestive products

Digest first, then absorb

Saprotrophic bacteria and fungi recycle nutrients.

Fly agaric mushroom (Amanita muscaria)

® &

Imape: "Flv Agugic!'
woww. flickr comiphtnas 431321 450 KBIYTRAI00T

hotpa/fwww, youtube.com/watchTy=Ar?5hskij 1M
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CD NSUMETrS ingest organic matter which is living or recently killed

Food chains show the flow of energy through the trophic levels of a feeding relationship.
Trophic level: feeding position of an organism b a food chain.

Woodland Arctic Freshwater
-_ Tertiary consumer sparrowhawk seal osprey
n - T Y
= Final stage = top carnivore _ 1 L
=8 * 5 1
- X @
o f
= 2 t
e reat tit cod
E Secondary consumer L
— camivore) omnivore [predators) :
" :
E eaten by I _ T . ;
a % moth catar ,i,.”E'r krill, amql:l:ll'll:p-l:ldﬂ freshwater shrimp
= : ” ‘ﬂ .
o Primary consumer ;
herbivore L
o eaten by E " h '
‘E 'EL - yellow iris diatoms, phytoplankton
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ok -l
3| Producer

fall mnages from flickrce)



Food webs show all of the feeding relationships within a habitat
Read this article and generate a food web:
[ j “The State of the Oceans, Part 2: Delving Deeper into the Sea's Bounty,”
eh E{ELILF%%NN1ENTAL EHP Student Edition, January 2005; A472-A481,
PERSPECTIVES http://ehp.niehs.nih.gov/members/2004,112-8/focus.html
s




Food webs show all of the feeding relationships within a habitat
Read this article and generate a food web:

] j “The State of the Oceans, Part 2: Delving Deeper into the Sea’s Bounty,”
eh HE;ILE-T‘-{QN'MENTAL EHP Student Edition, January 2005: A472-A481,
PERSPECTIVES http:/fehp.niehs.nih.gov/members/2004,/112-8/focus. htmil
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reef sharks snappers  groupers

S |

marine omnivores

sea-whip  parrotfish turtles marine invertebrates

e.g. Diadarma

e

phytoplankton algae



Food webs show all of the feeding relationships within a habitat

snagFpers BFrOFUDETS

XN

MAFNE Omfivores

Food webs contain many food chains, reef h‘hirk

Can you pick out:

1. A th ree-step food chain? sea-whip  parrotfish turtles rmarne inverbebrates
e.2. Diadarma

2. A four-step food chain? phytoplankton algae

S50me organisms can fit into more than one trophic level.
Give two examples from this food web.



Food webs show all of the feeding relationships within a habitat

Food webs contain many food chains. reef shar Snappers E’”fpm
C . k t ‘ FArine amnivores
dn yOou pPICK Out:

1. A three-step food chain? sea-whip  parrotfish  turtles marine invertebrates

B e.g. iogarma
phytoplanketon =————cpd whip = et shark

2. A four-step food chain? phytoplankton TBAE

ALOAE m—DFATE ST m— A LAL DALYOFES m— 0 O UPEFS

Some organisms can fit into more than one trophic level.
Give two examples from this food web.

- Swnappers and reef sharks can be elther secondary or tertiary
consumeers, depending on thelr food source.



What's wrong with these food webs?

Wiiter Sure Air
http:feelebrating 2bbyears, noaa.gov'breakithronghs'ceopathfood  web G005 & Nutrients
L hittpaiwww abse,msgs,gov/researchiseablrd_foragefish/
marinchabitat/home. himl

Are the foxes really being eaten by the puffins?



Sunlight is the initial energy source for almost all communities®.

Energy flows through the food chain, being lost at each stage due to respiration.
Nutrients are recycled.
Heat (respiration) Heat (respiration)

energy
nutrients

uptake byl plants

Inorganic saprotrophic bacteria
Nutrient L HINEL
Pool

uhtIp:mev_5;:i-e-nc-ehil:.'_l:-um.fwp—d:nntenr!upkmdﬂﬂﬂ!ﬂﬁ.@nergy—fhmjpg Heat (respiration)

* To what extent to deep-sea communities based on chemoautotrophy rely on sunlight?



Pyramids of energy show the flow of energy between trophic levels

- -1
Measured in units of energy per unit area per unit time: k_] m y

Transfer of energy is never 100% efficient.

Around 90% of energy is lost

Lmy’ between trophic level
. etween trophic levels:
o Tertla nsumers * not ingested (eaten)
10K m> I!Ilr.i » not digested or assimilated
e excreted
' o Secongary consumers e |ost as heat from respiration

100kl m™y"

1000 kI m™*y"

Producers




Energy flows, nutrients are recycled

Haal [respiration)

.

Heat (respiration)

energy

uptake by planiy

hitp:'www scicneehitzcemwp-tonten uplasds DH T 06 eeerga-Oow, jipg
)

Energy:

= gnergy enters from sunlight

& gutotrophs capture sunlight

= energy flows through the trophic levels /
stages in food chain

= energy transfer is (approximately) 10 % from
one level to the next

* gnergy loss due to material not consumed
assimilated / egested / excreted

* energy passes to decomposers / detritivores /
saprotrophs in dead organic matter

* heat energy is lost through cell respiration

Producers

mtrients

Inorganic
Mutrient
Poaol

saprofrophec bacteria
and fungi

Hat (respiration)

MNutrients:

» nutrient cycles within ecosystem /
nutrients are recycled

» nutrients from weathering of rocks
enter ecosystem

e nutrients recycled from decompaosition
of dead organisms

e nutrients move through (food chain) by
digestion of other organisms

= nutrients absorbed by producers / plants / roots

e nutrients lost by leaching / sedimentation
(e.g. shells sinking to sea bed)




Nutrient Recycling: The Carbon Cycle
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