Name:

Date:

Class:

2.4 Biomes, Zonation
and Succession

Significant ldeas:

Climate determines the type of biome in a given area although individual ecosystems may
vary due fo many local abiotic and bioftic factors.

Succession leads to climax communities that may vary due to random events and
interactions over time. This leads to a pattern of alternative stable states for given
ecosystems,

Ecosystem stability, succession and biodiversity are intrinsically linked.

400

300

Annual precipitation {cm)

100 A

-10 o 10 20 30
Average annual temperature (°C)

Image: Navorras {CCO}
hitps:/ fupload wikimedic.org/wikipedia/commons/6/68/Climate_infl
uvence_on_terresttial_biome.svg
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Biomes and Their Distribution 7

1. Define "biome".

Colechgns.. OFecom SHErns . oG e e Yo Chonatic.  Conalobwanms

2. There are lots of types of biome but they can be grouped into five major classes. List them.

Agquahc

Fore s

Coroer\oucl

B KO = L2

3. The distribution of biomes is largely affected by productivity, which is influenced by
photosynthesis. State how the following climatic variables affect the rate of photosynthesis

Climate Variable Effect on photosynthesis

T SGeeier.  The aoescrdeihooan, g&unlﬁ)%) e
Insolation ~higrer. e vors - phocognthemis

e Giecisr e eropeichd . Yne. ey
Temperature e Mo O phdiosyptiresizs SR

Precipitation e eme of pholosyihreas

4. What else, apart from climate, can influence the distribution of biomes.

deahhade | owet Qindcle

5. State the type of biome of the area that you currently live in.

ezt
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6. On the world map below, label one example of each biome. Name the nation and/or region
that you have labeled in each case. Completfe the details in the table. One has been done as

an example.

P/ R

Biorres can be gn 3 inbe fave O C\Cmoes
Govee Az
aquetie, forest, grasoiord | desest anrd Furdex

Label Biome Name Nation/region
R Tropical Rainforest The Amazon Brazil
S ~ovarnnah Agj;“ Nononal Etriop o
D desed/o Wohba souwd= Oran
ok~ N .
P |/ Avehc Avche
N Lo Roodress
16 | Termperake Vel of knuger Zoueh AfPaca
Grassiond Nedsao Fad
Tereperake Greotr Srooky Munton=
TDF deciduous real Nobora  Pedt v.3A
Comberous- Aol Netonsd , A
CF foresic pouic Norazug
U | TUralg Tslaa of Achic, Avche ara Algire
Qlean

NB ' Diflerork sournes hoive alemors CEHoME=S

Yo Wil need 32 studn ot hecor four
Convoohrg pours of bores
€.9. Coral veet= oud hu.'dm%’%elm\ versss
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Factors Influencing Biomes

1. Without taking seasonal changes into account, describe how latitude affects insolation and
temperature.

B geErerQly. gt LKIeH 0 MO INCHEOTR. labhhude.... Ths iz beccunse. ...
LY NHEITSR. . AT MM e Ao o e equedor Tre. o= Yl e

Eeukh o G PerOre. . Ol ink . Gungle. S0 ae Dprecad QAL cugy.. A ﬁr&cﬂ& =urke ae...

2. With the help of a diagram, explain the changes described above.
Hint: solar zenith angle —

P ' ur)&\e,fofrﬁed by raA;\f>~o? SUNLGRE  Nithng Yre Eath o knoonds. ..

e oungle of. )m?ckzmsz,P Shlong.ar. 9 (Settly cloove ) owe. Hre rost

m—}crcﬁd;"ﬁ\esnmmy dre amje., The grecser Hne aufowe. cieo. X
o, 2 [ SN0 I

3. The diagram below shows the relationship between temperature, precipitation and biomes.

Show your working for these questions. What

precipitation and temperature values will result
in...

i) A tropical rainforest

Precip. Range: 220 -0 o

Temp.Range: 20 - 20°C

i} Tundra

Annual precipitation (cm)

Precip.Range: . O~ 190 ¢

Temp.Range: =10 - -°c

10 20
Average annual temperatute {*C)

Image ref: hitps://en.wikipedia.org/wiki/Biome#/media/File:PrecipitationTempBiomes.jpg {Creative Common 0 license]
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4. Precipitation to evaporation ratios (P/E) influence soil conditions. Explain why...
a) ...a high P/E results in low soil fertility:

BT Quns. . sadz. o ot and Lroomoton. ICkes tva. 0. TThen dnese. =

“a”xci'\/ug 0. e ST dhen, oolUe e, paineedss. Cile. . Lochal~sat oo uwlacd S

b) ...a low P/E results in salinization of soil:

Waner. rocves. ampwordi= %mﬁh%& U AL EvapoaEs. bezon e ssucface.

TThio leaves  sads behanad and e, o molinrhy. indreasess..
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5. Complete the diagram below to represent the tri-cellular model of atmospheric circulation.
Label your diagram.

Use blue aoroves o indicate
%ﬂw“__jqur ceh= Colder Qir ond yved aorowl=s
l : \\“\\ o clicoie Waneer ar
.\ /%2% o~
/
Pole N, Fewel cel)
e} %
90 \
E
&/ x“x%
\ N Hodey Cel)
\

Eqguator - Qo

6. With reference to the fri-cellular model, summarise what is happening in terms of air
movement and precipitation at the following places:

Location Air/precipitation
TCz Warm air rises. Water condenses as it rise so there is high amount of
precipitation
Between |- dr s rooting from dne. Poe (40 e 60° creahng Yoe
90°and 60° | Ecderles.
Warr air hrom el cell rreels (old Gir Gom Colar Call. .
At 600 ) . ‘
Ir e esss deroe 20 rices Colnenns; low preesue + precpitedion
Between LOCW o 1= PO fean. 2T Y. 0’ cie cf}\rg e Laarmn
60°and 30° | =ourh. e stedie—

®© A. Nixon 2020
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7. Most scientists agree that the global climate is changing. As a result, biomes are moving.

Line Y Bsookds ™A

a) Outline the changes that are occurring worldwide as a consequence of global
climate change.

K ol c 9 ijam\o)as s gab,a) LAemapescidress a0 e fuhare. moodeis. SuggeRk
O OWD Jmouth  =hilA n biore

e pelahve Y2 dne equetar (o ehitudival.
A POMETEAR S LOWE Mg DIONE =5 2. g DRONGIVES: . 500, e Lo olUe 3
sea- Yeve) ¢ise.

b) Briefly explain the ways some species are moving in response to climate change.

~Rlant=. can. Only ragrete. yend S 9= Seeds Cue. dimpersed. Sy oweal

L amsoals Am\mtocmmgrm .,,,,].%MJ hestarXe s = oinead Wil o

oEewWIacae. Yee pole= orere.. i 1o PONEC . hgmmqa e Are. recursizons Lonere

1S (OO PRSI S AL EGUIIL. owdere. vt woetre Chas heYerd o

c) Summuarise the limits to species movement and migration.

2 LOe. ethare).. . Oncs il e roigrotven. he.. oounizie... YOG
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Zonation - :

1. Define “Zonation":

1= Ihe  chamos . cormroun . AOrG. cm;..,cr)\\(z/mnmﬁa}w&md\e& .
e o fockos suwh as. crouge=. in alhhude , latihude. , ddal evel .
of . distaree. Mﬁa‘fﬂr&/cm/m@zm M

B P IR R - el L U i I Po\rauu e s

2. Complete the table below to show the factors that vary with altitude and how they vary.
One of them has been completed for you.

Factor How it varies

Temperature | Decreases as alfitude increases.

o reourTteElrs T, o= vonefoll 12 ae e res dalie
precpifahcn aWrrude = =0 decidhuaus forea= grow. Hgrer wp
Hre. air v fou drny ond Lod Cov  Yrees

reXXE ievense. ak hgrer alkhdes aral passe hene
Yo adopt - Fen wrh s pigrrensts 0 Theic leoes
o Pm\f:cfr rerm O&gawﬁ* O el k\n&o\qﬁgh

=
EQCHON

. N LoovNeeEs 20reEs, de.wmpo—ﬂ M;\ y= Fasser =0
SO upe =ous oure dceper ovnd modre feveie . Hhgrer amp
depapasihon 177 =W and Tne s9U Yerds Y
e ~~ore aCiclic

Treochon= Corepehihan Powy orowd OUEe  sorre speties
ke b ord gragmn troun ater plant vore RO Non

- oy bzt R);B'; Pow| B2 Yery wepoban e CiAding
f Yee= Y2 GOW n SO 30res,
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3. Kite diagrams are an effective way to show how species abundance changes along an
environmental gradient. Use the kite diagram below to answer the questions

Distance (m) from low tide

Dunes Sand Rock pools

27 24 21 18 185 12 9 6 3 0

Species B [ ‘. .............................
G o &4 @ mms

ACFOR

a) State which species is most abundant in rock pools

C

b) State which species is present furthest from the shoreline

A

c) Using the ACFOR scale, state the maximum abundance of the following species in the
specified location:

Species Location Abundance (ACFOR)
A Sand R
B Sand A
C Sand F
A Rock pools 2N

® A. Nixon 2020
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Succession

1. State what is meant by the term "succession” of an ecosystem.

. - %@pr@c@aa Ogc_)mowgé oJex... e i an. 20 WE=s Sf Ra AN n Yo

LPROreel. iNverrcediaks . and  Chreos  tOomrodnmhe=

2. Distinguish between primary and secondary succession.

St e prowees

~Prroan Succezsion . Otcwas. 00 bove. grasnd. tihere. 9l (areaaRon

otered. but. tre. Yegedornon. how oan. rermoved.,

Do S CCeTTOD. | DCCIALS. . Whese. Tre <o oS alteociny een

3. Give 2 circumstances in which primary and secondary succession may occur.

Circumstances in which primary Circumstances in which secondary
succession may occur succession may occur

News larol 1z realed & Estichored  (ommunihy deshroded
uncexZd - nver.dedas, . | Fie Aloadl | rvarcon

=1 j 4

4.

a) Describe the changes in both NPP and GPP that occur throughout succession.,

LB %’)O}fj@ﬁ)‘ D~ GPP._ ok hg‘n, pene J\J:n\rjw N PP

(For the following two guestions, think carefully about what the command words are asking for).

,W,ded\ye,ws%Ofﬁ L h@h LGPR L ower. NP e
LCﬁ&’s*oSes }\\\qh PP, NP reaches 2200

b) Explain the changes in both NPP and GPP that occur throughout succession.

e ot

ard. oo ¥ qc:;wnu&ahr\ﬁ) e e

=V G)Buommm\*\/{re:)p\\@hcm\:%lowm(xﬁ“&ﬁw:u{amlsgwml%

In#ﬁla%&':s&ageéhﬁhevuyrr&uw%mmﬂ\hj Tee Grons.. prad R Vihy

L

ot _produehon bo vespirgiion OPPIOCANES ) .

kolarced by yeopiation . so. dne ret praduch V. GpprOches. ©. a5 Ane Yoho
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5. Complete the boxes fo show the stages of primary succession

Deve
Stage Terrain/soil Biota

No real soil. Only mineral
None.

Bare surface .
particles.

STOge ]: FYO(Y\ Lo byawaon du“‘\‘ Ploneer Spec'es'
colonization ombmr‘em}?c«(%%s - | R-selected species, small in size with
| SO [if@ CyCles and rapid growth,
Trvedbedoce= \NAC.o=E - SPEUED ONEA Sy, INLALOTRS
stage 2: hurouo (o e aeorieo) Canlent | Imum@ra&ﬁ mpetes bagun ..
Establishment | Gd--tocrer = bcolg. co\pauM o Yewe ara b o Aoe
Weathennd). enriches. sou... ST
Ao H"h hu*w’c:’/nt)
e -Chrnaie tonhoues io... | Lager. Plants. neose (Ouex ..
stage 3: Unaroe. Q2. Pew. Speden colonze | . andl. povide Sre Rex, erciohes. ..
Competition | e pe@hare, sus ond. | Kooelected speue= b
Lo o Exreive. besrce et cined
B depth Ancreoses
Sou Algth owd hvrons | Fewed  neasd SPeLieT CaNODZEe.
Stage 4: Cankent.. IhG&’GOﬁeﬁu = O JOHE. LR XOONBES @ Lo .
Stabilisation | - acud,\,w mwem | ETOR Eed. Shodung. O, @Ay
ooveroend., mgvecl,azfﬁ WXAEH | @A @A
)’\O\Ql,\lf Conraci by
bl . relhes= _Stabe ond. o2 o Pe,s"Pequd\,m_@
. Midvients. SO s cerero) ABALLINA TN
CO(;“QS;:HY ferile dune ¥ lecf %i:r A Shooke kmxmmr }fées
SECOpATS On S

Survivorohig Gurve= taor R oucl X :‘>}~,rod%’9b%f> oo Cnavacker =Xes
howiel e Shaoled  yewe
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6. Outline how the following change throughout succession

NPP Traease o pidreer o Uirmoax
GPP Decredses rorn piOreer 3o ClireaX

Productivity:Respiration | Terds o opprowch | as omrouan i
ratio roves uwowds  Cliroox Communitiyg

T hodha Showow | deepens

Soil depth
c exity of Biodiverming intreases beecowae roore
omp e>;| Yy O G appeor oS Yrem Lol a=s Tre. itk
ecosysiem COmrOam g 1D veathedt
Erewy  flow becorres reve iormp\ex
Energy flow o Sieple fod Unaine became (omplex foud welas

e syze of OYGUNMEANS INCH ECSES Lodh rees

Average organism size readanyy o raore hospriolhe emionmeng |

7. The specific climax community that is formed from succession will vary. Explain why this is.

Tna . Clicoot. o GOrorounity. Frere. e LRGN PWS_and Onbpua s O Inater

Sand..0erg9.buk. he  systenn G o Whde 2 o eire. S 8= Sieoclay - Siake

P(jl\fmbnum Tt ec) sbibsraon. i pZ= N5V cﬁﬁl‘:xﬂrdz\/:f)ﬁ e, Chmohe {‘m:w;

F\a\"}rr\@{%f«a of- Yre local 20U _ond. .a Conge F xeandonn. eutri=

8. a) List the ways in which humans can disrupt the process of succession.

_«,/&Sliﬁu.g\}.ﬁ@, ’hun'}\ng , fore=r _Ceat ('ing , i ‘%wgmy@ Ol dineese. e

SProgression Lo mccemoyon. B an. Obemahye sioibl\e. =hrde v-dbnm\ Clirooot. ret recillred

b) When succession is disrupted, the system may recover quickly or slowly from the disruption,
depending on ifs resilience. Explain what is meant by ecosystem resilience.

e ablihg of amystem do vehum. do. e imbal stode. ofHder o chehatbond

The rage. (Oropkes. ond. Anes=e..an.. Lomgmiem., e oo Yeminent- it _wdh loe

G Arere oue e sieuhors Behvean different speue s
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