Origin of petroleum

o Petroleum is defined as gaseous, liquid, and semisolid
naturally occurring substance that consist chiefly of
hydrocarbons. Petroleum is therefore a term that
Includes both oil and natural gas.

e Petroleum is nearly always found in marine

sedimentary rocks, in the ocean, microscopic
ohytoplankton(tiny floating plants) and
pacteria(simple, single-celled organisms) are the
orincipal sources of organic matter that is trapped and
ouried In sediment.
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Sucession B

Pioneer community 10-1oooyea>climax
community

seral stage:
annual herb => perennial herb = shrub—>
pioneer forest = climax forest

hydrosere and xerosere

primary sucessionfl i} 8 & (prisere) and
secondary sucession X #5H &= (subsere)
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Figure 21.14 Mean percentage of five algal species that colonized concrete blocks i.ntmdur:ed into
the intertidal zone in September 1974, Note the change in species dominance over time.



Cause of sucession

 Allogenic factor(allogenic succession: ecological
change or development of species structure and
community composition brought about by some
external force, such as fire or storms)

e autogenic factor: ex: ¥ 5|42 2 + F BA
RH: 1A 2.4 & 3. /EA 4. XA {EH (autogenic

succession: succession driven by environmental
changes brought about by the organism themselves)




The models for the relationship
between the early and later

successional species

 Facilitation model:reactions of the earlier
species make the environment more suitable
for later successional species

* tolerance model: reactions or the earlier
species have little or no effect on the growth
of the later species

e Inhibition model: reactions of the earlier
species make the environment less suitable
for later species
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Sucession models

 Floristic relays and initial floristic
composition
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The role of coaction

e Coaction ; competition
non-competition
 In competition coaction: plants for the
habitat and energy catching, animals for the
habitat
 the non-competition coaction is also
Important



Sand dune sucession

e . lower beach: the waves arrive I1n summer
middle beach: the waves arrive In winter

upper beach: no waves

e the biota of the lower and middle beach
depend on the lake

* the sand dune forms in the upper beach
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The climax community

| DS RERRNES R

2. 50 1% A8 ¥t 5 B (pioneer community is
Xeric or hydric)

3. AN

4. High biodiversity(fire increase the
biodiversity)

5. The volume of organism is lager, the life-
span is longer, and lower biotic potential)

6. net community production =0
/. Climax ecosystem Is more stable
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wles and Clement

Cow
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RE—I&E
e climate climax
o proclimax sy &g 1IE (R JEAR B %)
e subclimaxiz &g lig
e disturbance climax{mi& &£

e preclimax¥8 &2
o postclimaxi& &8 I (8 B )

e Clement suggest the direction Is progressive
succession (not regressive sucession)




3 \; EE“'%IE af --polyclimax hypothesis

e Climax: B2 B1TENMI KR ERFBRE
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climatic climax#® 2y, RE—BEEBERX F
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Energy flow In community and
ecosystem



[>H

KRR AEERRREZR

. 4% 2 ¢ 2 B8 3R 1x 0] F #6E (red and
blue light)
2. YA F & ¥E R (light saturation point)
3. MR A Z B EF EEEITHEER
4 EREG2HEERNZRIRIEY < R
5&%tA¢hAWE¢m4)

0. 7J( H iﬂiﬂ, EE*&IDIUX 7'51 %Eﬁp)ﬂ}ﬁﬁgj
KA F20m FsEE —F B8F 10m — %A L-

2m

_L



Trophic level

~ Producer
. - N -
consumer- | primary - berbivore
< secondary » ! carnivore
_tertiary _omnivore

/

decomposer
\- scavengers

e scavengers are animals that eat dead plant
and animal material.

e food chain and food web
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Assimilation efficiency (within a wophic level) =
Assimilation A4

]n gestion 1

Growth efficiency =
Production P

]_Hgﬂﬁﬂﬂﬂ !

Production efficiency =
PrqducﬂUn P

Assimilaton A

Consumption efficiency =
Consumption at trophic level # I

Production at trophic levelz — 1 £, — 1




pyramid

* Pyramid of biomass: diagrammatic
representation of biomass at different trophic
levels In an ecosystem.

e Pyramid of energy: diagrammatic
representation of the flow of energy through
different trophic levels.

* Pyramid of numbers: diagrammatic
representation of the number of individual
organisms present at each trophic level in an
ecosystem; the least useful pyramid
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Figure 24.8 Examples of ecological pyramids, The detri-
tal and grazing food chains have been collapsed into the
same trophic levels. (a) A pyramid of bicmass for a north-
ern shorgrass praire. The base of the pyramid represents
biomass {g dry weight/m?} of producers; the second [mid-
dle) lovel, first lovel conaumers; and the top, second-level
consumers. The dashed vertical line separates ahove-
ground biomass (right) and belowground biomass (left).
The trophic level magnitudes are plotted on a horzontal
logarithmic scale. The compartmeants are divided into live,
standing dead, and litter biomass,; and into consumers of
live biomass (biophages) and dead biomass (saprophages).
(B) A pyramid of energy lour the Larmto Savanna, vory
Coast. P is primary production; C,, first-level consumers;
C;. second-level consumers; D., decomposers of vege-
table matter: ., decomposers of animal matter,



ecosystem

A. G. Tansley 1935 in the journal Ecology

Ecosystem Is the bioitic community and Its
ablotic environment functioning as a system.

The primary focus of ecosystem ecology Is
the exchange of energy and matter.

An ecosystem with no inputs Is called a
closed ecosystem; one with inputs Is an
open ecosystem.
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Figure 23.1 Schematic diagram of an ecosystem. The dashed Ines represent the boundary
of the system. The three major compenents are the producers, the consumers, and the abiotic
elements: Inactive or dead organic matter, the sail matrix, nutrients in solution N agquatic eco-
systems, sediments, and so on. The arrows indicate interactions within the system and with
the environment.



Measurement of energy

e BEE=-JKEME X K&z LF(bomb
calorimeter)

 unit of energy: cal, BTU(british thermal
unit)(— KA S ERK —E)(1BTU=252
cal), Joule(1 Joule= 0.24 cal)




biomass

 Organism ZE=(dry weight)
e standing crop REE

 biomass EER EHMEZ/RE
1. fEY) BP0 EEEEUNECERE TP
/\)

2. A AFTHEIRE
3. FEMCEER TR EREET




productivity

e Primary productivity:
gross primary productivity(GPP) and
net primary productivity(NPP)
NPP=GPP-R

e net community productivity(NCP)
NCP=GPP-R-consumption by other
consumers

* the ecosystem is stable if GPP= the total
respiration of all organisms in the
community(P/R=1)



e P/R >1 : autotrophic community
P/R <1 : heterotrophic community

e efficiency(EREXNZR)= output/ input (of energy)
GPP/solar radiation ( photosynthetic efficiency )
GPP/light adsorbed ( assimilation efficiency )
NPP/GPP ( effective primary production )

 ecological growth efficiency ( P/l ) = assimilation
efficiency ( A/l ) X Production efficiency(P/A)
( p325)




ecological growth efficiency

 Herbivores homoiotherms 0.1-1.5%

noikolotherms 9-25%

e carnivores homoiotherms 0.6-1.8%
poikolotherms 12-35%




Productivity increasing

Increasing the efficiency of photosynthesis
consumer control

subsidize energy
solar energy
tide
wind



Measurements of PP

e Harvest measurement

* CO, measurement

* O, measurement\ BOD(biochemical oxygen
demanding) measurement\ light-dark
method

BOD bottle —=350ml| water sample —=
fill O, to saturation —=33°C 5 days after
measurement the concentration of O,



Method: GP= NP+R
NP=LB-IB
R=IB-DB

then: GP=LB-DB

e pH measurement
3I—=I,-

e Chlorophyll measurement B 5%:
3.99 carbonhydrate/g chl hr

e isotope measurement: C14/C*?
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Lindemann’s efficiency:

In lake, no secondary consumer if the NPP<
10g/ m? year

Inhibition of evolution

optimal foraging

dynamic inhibition




NPP and plant biomass
comparison in ecosystem

- MEATE, B

RIAK, 5B 7 (swamp), JAI

(estuaries), %#iiiﬂ(cultlvated land) ZNPPS

¢ EE ik)/?\ I_.IIJ-IJH< ~ /Jl:'t NPP{EE
o EBENPPIK(E upwellingBINPPE)




2% ecosystem NPP 2B &

e Nutrient
- ME/RE

<250mm/year 250-750 >750
ecosystem  desert grass  forest
producer few middle many

productivity low middle high




Grazing

water depth
canopy structure
wind



Energy allocation

Plant photosynthesis for leaf, stem, bark,
root, flower, fruit, seeds

phytoplankton for cell division

annual plants for leaf, in reproductive
season for flower

annual plants In desert for roots

perennial plants depend on the seasons and
latitude:



Food chain and food web analysis
( feeding habitats analysis)

e Observation
e stomach content analysis
 fecal analysis



