3 “seeds” : Internal Assessment’s individual investigation Preparation recommended Assignment

Dear B Bio |l students for 2022-2023

The bnternal azsecoment (s tragittonally 207 of a student's (& Biclogy seore. For 2018-2020 1B wade ik essentinliy all of the 12
soore. S0, evew though B bntermationnl s reviewing how to pragumaticatly approgich the year 2020-2021 glvew the pandemic’s
interruption of education, the iA's individual imvestigation witl wndoubtably remain be esseatial for the 2020-2021 (B
assessments,

MY philosophid is worke simarter, not havder. A few hours (3-6 howrs) of sunmaer worke will save you siguificant stress wext year as
it will provide pou tme to Lzt tdeas pereolate in the brek of your wind over days or weeks, this cin Lead to greater efficiency) and
inspiration. Below is swmumer recommended assiguiment that helps You productively) bratnstorv up idens for Hour Internal
Assessent project. If You do ot have electronic gecess, thew work with the resources You have and neatly hand write your 2seeds”
ass{t@mtmmt. ' You have electronic aeoess please joln Bowode, and do pour work elestronically, as it will be easier to vevise mud
vevigit fater,

srail wee i You hove questions or issues with Bdveeds (jes You can wse Edodio messaging, but | see emall wotifieations wore
quizkly).

Evgog Houy Sukainer,
5. Mg

1A Theme for School year 2022-2023 The human connection: Agriculture, the environment, or health (heaith will have strict
limitations according to human subjects/ animal subjects... probably best for computer modeling or databased labs).

-easily relates to SL/HL standards on ... SLfoption standards on ecology, HL standards on plants, option standards in biotech
and ag, biotech and medicine, microbiology, and bicinformatics or the SL/HL Photosynthesis,
+ Standards with linked resources: hitp://ib bloninia.com.ay/
« Standards with guidance (pdf p.35-end):
https:/fwww gresham. k12, or.us/cms/ib/ORD2 216641 /Centricity/Domain/1154/Binlogy¥%20Guide. pdf

» How does the individual investigation fit in with IB international curriculum guide?
https:/fwww tho org/alobelassets /publications/recoenition/biologyhi?016engishw. pdf

Pre Reflection:
Think about what you know about . Think about why are important in biology. Think about how
fits into the macro/ microf or both aspects of biology.

Need a starting reference?
e Skim the DOCUMENT: OLD_Biology_for_the_IB_Diploma from the old standards see link
ntip://tfssblo pbhworks com/w/filefetch/54980708/Biclogy for the 1B Diploma.pdf
s Orcurrent resources: see Edmaodo 18 Bio I1 (2020-2021) Folders =» readings

Review the Appendix: Skills in the New IB Biology Syltabus 2016 for a “seed” of an idea. Note not all skilis are
applicable to the theme.

REFER to DOCUMENT: Practical work and internal assessment IA_Guide_2016 is a description of IB
Internal assessment and its rubric.

Some of the possible tasks include:

»  Simulation/ Madeling
»  using a simulation that is Interactive and open-ended. Ex; hitp://virtualbiciogyiab.org/population-genetics/

= Using computer science skills to build a virtual lab/ simulation

*  extracting data from a database and analyzing it graphically

»  Ex: medical data: htips://www nim.nih.zov/hsrinfo/datasites.htmf, https//www.cde.pov/nchs/data_access/fip data.htm

=  Ex: Ecological Data Wild http://ecolopicaldata.org/ especially https://ecologicaldata org/find-data

= if you find interesting raw data from a researcher...do not bug them to ask them mindless and/or time wasting
questions...they are VERY BUSY!

v Goto www.water.cagov and fittps://cdec water.cagov/ You can search for interesting data on the Delta, the Skinner fish
facility's that samples fish coming through the California Aqueduct, etc,
hitps:f/www.dfe.ca sov/delta/Data/Salvage/SalvageOverview.asp

+  using a spreadsheet for analysis and modelling

*  producing a hybrid of spreadsheet/database work with a traditional hands-on investigation (FYI: iNaturalist
hitpi//www.inaturalist.org/ is a resource that might be useful. It is free to sign up. And check out like
hitpsi/fwww. inaturakist.org/places/tdwp-2016-annual-meeting-bioblitz )

¢ Independent field work.

* |A_ecology_methods_BZ.pdf attachment provides easy background from Biozone 216-221 gives simple examples of how to
do ecology experiment methodologies that could be applied any where from your backyard to, to a state park like Caswell
state park in Ripon.

*  w/ parental permission, permission of land owner/ proper use of public/state park, and a buddy ...it is rarely a good idea to
go into the field on your own ...well unless your using something like your own backyard for research...and yes some
discoveries are still being made in our “own backyards” hitp://volces.nationaigespraphic.com/2014/12/17 fthe-next-new-
species-could-be-in-your-backyard/ )

¢ ahands-on laboratory investigation




= Control group, Independent variable with at least 3 manipulations.
= How many trials of each manipulation? It depends
¢  Labs where genetic varlation Isn’t an issue, minimum of where consistency

Assignment:
1. Come up with 3 “seeds” of ideas for an internal assessment (they could be broadly focused to very focused for this

assignment).
a. Exampleif the Theme was YEAST and we didn’t have to worry about bioethics, safety or laws
i. Using baker’'s yeast to brew beer
ii. Determining the growth curve of wild environmental yeast that from San Francisco that makes
yummy sour dough French bread.
jii.. Thrush infections: is there a difference between breast fed babies and bottle fed?
2. Research EACH idea ( 3-4 sources suggestions beyond bioninjal And Bozeman biology —google “Biclogy for the IB
Diploma” there is an old Cambridge IB book pdf on line that a nice level of depth )
3. For EACH idea do a mini write up {150-300 words using APA intext citations and don’t forget the works cited)
a. Bachkground Information
- Paraphrased information (material that you put into your own words) should be stated then followed by

{Smith, 2008).
- Direct quotations should be placed inside quotation marks and then followed by (Smith, 2008).

b. Rational For The Study (IAME- Personal Engagement):

- Youmust state WHY you are interested or curious about this problem and state its personal significance to
you.

c. Possible Research Question: Write a possible research question that could lead to a REALISTIC internal
assessment lab. Use the format, “What is the effect of X on Y, where X is the independent or maniputated
variable and Y is the dependent or responding variable “as measured by,” But, if the experiment is more
“discovery science style, then feel free to modify the research question format as necessary.

BELOW is a TEMPLATE DOCUMENT
AT the END is the Appendix: Skilis in the New |8 Biology Syllabus 2016 {the first vear of testing on these standards)

internal Assessment Preparation Assignment Name:

Theme for School year 20192020 The human connection: Agriculture, the environment, or health

450-200 words, 3-12 sources

[T Idea 1 MUST be a traditional science: wet lab idea
O  Idea 2 MUST be something else, Modern Science: databased, virtual/computer model, field work...
O  Idea 3- your choice: ecology {old school field work that requires decent shoes or modern databased/modeling}

"Seed” of an idea 1 (150-300 words including 3-4 sources using APA In texd cilallons)
TRADITIONAL Sclence: WET LAB EXPERIMENT IDEA

A. Background Information

B. Rational For The Study (IAMF- Personal Engagement):

C. Possible Research Question:

“Seed” of an idea 2 (150-300 words inglu
A. Background Information

B. Rational For The Study (IAMF- Personal Engagement}:

C. Possible Research Question:

Seed” of an idea 3 (150-300 words including 3-4 sources APA in text citations

A. Background Information

B. Rational For The Study (IJAMF- Personal Engagement):

C. Possible Research Question:

Works Cited (ot or 3-12 sources using APA formaty

Appendix-Skills in the New IB Biology Syllabus 2016...might give you jumping off point ideas




Topic 1

e Use of alight microscope to investigate the structure and ultra structure of cells and tissues, with drawing of cells
?nd Ca|€lf)|ati0n of the magnification of drawings and the actual size of structures shown in drawings or micrographs.
Practica

¢ Estimation of osmolarity in tissues by bathing samples in hypotonic and hypertonic solutions. {Practical 2}
Identification of Phases of mitosis in cells viewed with a microscope or In a micrograph.

e Determination of a mitotic index from a micrograph.

Topic 2

e Use of molecufar visualization software to compare celfulose, starch and glycogen. Design of experiments to test the
effect of temperature, pH and substrate

e concentration on the activity of enzymes

e  Experimental investigation of a factor affecting enzyme activity {Practical3). Analysis of results from experiments
involving measurement of respiration rates in

¢« germinating seeds or invertebrates using a respirometer,

#  Design of experiments to investigate the effect of limiting factors on photosynthesis. Separation of photosynthetic
pigments by chromatograph. (Practicald4)

Topic 3

o Use of a database to determine differences in the base sequence of a gene in two species.
o  Use of karyograms to deduce sex and diagnose Down syndrome in humans

o Use of a database to identify the locus of a human gene and its polypeptide product

o Design of an experiment to assess one factor affecting the rooting of stem-cuttings.

Topic 4

Setting up sealed mesocosms to try to establish sustainability {Practical 5). Testing for association between two species
using the chi squared test with data

obtained by quadrat sampling.

Topic 6

+  Monitoring of ventilation in humans at rest and after mild and vigorous exercise.

{6th practical.) Topic 7

¢« Utilization of molecular visualization software to analyse the association between protein and DNA within a

nucleosome.
¢ The use of molecular visualization software to analyse the structure of eukaryotic ribosomes and a tRNA molecule.

¢ Calculating and plotting rates of reaction from raw experimental results.

Topic 9

¢ Measurement of transpiration rates using potometers. (Practical 7)
+  Design of an experiment to test hypotheses about the effect of temperature or humidity on transpiration rates.
¢ Design of experiments to test hypotheses about factors affecting germination.

Option B

Gram staining of Gram positive and Gram negative bacteria,

Experiments showing zone of inhibition of bacterial growth by bacteriocides in sterile bacterial cultures.
Production of biogas in a small scale fermenter.

Explore the chromosome 21in databases (for example in Ensembl). Use of software to align two proteins.
Use of software to construct simple cladograms and phylograms of related organisms using DNA sequences

Option C

» Use of a transect to correlate the distribution of plant or animal species with an abiotic variable.

+ [nvestigation into the effect of an environmental disturbance on an ecosystem. Analysis of the biodiversity of two
tocal communities using the Simpson reciprocal index.

+ Modelling the growth curve using a simple organism such as yeast or species of Lemna.

®  Assess the nutrient content of a soil sample.

Option D

Determination of the energy content of food by combustion.
. ‘ljJ_sti of databases of nutritional contents of foods and software to calculate intakes of essential nutrients from a daily
iet.
¢ ldentification of pneumocytes, capillary endothelium cells and blood cells in light micrographs and electron
micrographs of lung tissue
¢ Measurement and interpretation of the heart rate under different conditions. Interpretation of systolic and
diastolic blood pressure measurements. Mapping of the cardiac cycle to a normal electrocardiogram (ECG) trace.




£ opmb ASojoig #s1

“uogeBpsaadl 200 o uoRejuasad 10 VoRaUIA i
BuluBisap a4 U aAn2RL 10 AATRasd ‘Burdiy) JuBPUIAPUY 4O FIUBPIAT BUIMCYS 10 S153131u] jeuosiad
BUISSRIPRR APR{3Ul BINGD 350U SIS PUR SSINGIIIR USIALEH Ul pazubodas g Aew wawabelus |gUosiag
UME DU 3 SENRW PUR uoiRIojdXa Bu) Y safielua Juapnis 2YI YAYM 01 JURIXE 23 SIssasse UOUBIUD STy

uswsbebua jeuosiag

“SAPING Yaafgns 241 10 ARs5olB 33 Ul PUNGY A ULD BUSILD 3T U] SISA SIS
PUBLILLICT 3y Y0 Dulueall #51021d By "Jeusew oddns Jayaest sy vl sieidwiaxs 3} jo Buppew 3yl yus
paenbie Ayry 8q o) |RRUSSSS O8}2 51 3 W o) Buiiels 31042, JWDUISTISIR | 2UIAJUL 104 BLIDILID JUDWISED5ST
Bursn., pajed LoNdIS U1 U] aA0ge UMOUS spuRayiew Buisn Lo aduemnG au peas plnoys s18lsea)

“ueuRND seinped v 104 yiew euderdde U3 Buppep
ui yprordde 3y-35aG B 950 01 SI3YIE31 PUT SIDLIWEXS ISIAPE PUR SPUBTDHEL 351 5[2PC U JUSWSSISSE a1
Sli 'S13 A12POUILIOIIE Of “SIOAS] LRI R1IR O] 3 1BYY SADULLIGHAG S1RIISUCWAP UBD SIEPIPURD B IBUY
SUBRW S} uasaid sABA|E 25T SIGIRIIPU] JjR 10U “08]y "sARmie Jou Ing “[9A3] 3yRds B yy 1ayeboy anovo
SI0YRIPUL DY sIseY AuBw U] yeasy 120 Tio1edpul sidumw Buisn paquIsep JE Sjueuuauad JO S|3AY

(26001 #Z Gl1) &

parubsse sbupybiem pue syieu mes Bupmoljoy auy
tas uoneBRsaaul |eNpIAPU] BU) JO 130da] jBu] BU) SSISIE OF BUSIID SAY S35T 19POIY JUBUISEISEE MU syL

BIA31LIZ JUBIISSHSSE [RUIDU]

b PUR £°7 "1 59A13A00 1UDILS5ISSE SIancD vonehnsaaul S1Y ] .

“ucpEBRsaAU; (enpIAPY]  «
H S ERTY

Bugzy

sudEIng

Jusuodiiod JUBWISSOSSE [RUISIU|

GOIRIMUMLOD PUR LOIENJeAD ‘SisAjRuE “UonEioidxa quawabeliua
{edosiad 2ie PUSYID JUDWISSISSE BAY A1) “IH PUR TS 10} SURIMD TUSLUSSISSE 2005 U] AZY JIA X581 3y

2pInS 3P40 UCARAS L0 snqepAs, 2y U (spidoy
FURADI I Ut HIFTDP FE Saded UnTiIM BUL U PRSSSSE # [l {H0m [200id UO-SpURY 1O SIRAsE Jidads
0 JUSLISIASSE PAIRIRP 'UOHIPPE U| “SIELIR12H! LOANS IDeal U1 UL ERIEN LY UMGHS 57 [im PUR JUDRISSISSE
JELLaUl snoward 343 Woly pabueydun s suolERsaAUL JEINDRIC Vo-spURY 10) pRAINDE] JUBWIEII] JO
yidap 2y) 25mod shomad 243 U1 se suoiieBnsaal; Eired Uo-spuey {BUSHIPE; AL 2PN Sy5e) DY

JUIUISSISSE LR

£51 2pins Abojotg ¥

HHOM BABEINULND M PAUIGUICT 40M BABYIEND Ajelidoldde pue JuRASJRS JO 1SISUOD AR $yse) dwag
‘papus-tuado pue sAllSeleiu 511 papiacid uoieINus @ Buish B

UoRRBRSIAUL UG-FPURL] RUORIPEL © YIM Y10 352GRIBP/1aLspesis 40 PUgAL = Budnpaid -
feaiydests y Buispeve pue aseqeiep ® wol) R1Rp BUILIXD .

il

POuUl puE SISARUR 10, 1Wayspeads © Buisn .

uopeBisaAul IOIIOqR] UB-SPURLY 2 -
@pnjou] sY3E] S|qissod ) Jo o

5251000 snofaadd ayg Ul Jawssesse
21 3T piepuSls 3wes Y140 pue sNoioBi 39 |(Im WAWSSASSe S 1BL] MRNSUCWIP ([ [BUajew Loddns
13RS AT G B TR e PINIRW SY] I 10] S{RUOHes IFIUSIST 4] PUR LIONSING unasa) injesodind
# 2UND32 DIROYS 3] 35INGD 341 JO JIASE SUL LIIM S1EINFUSWWED pue X3idwod 4 pinoys padnpaid yse) 24|

"YUl 391y S0y, Bulue| pue Duiyoest 03 seyaeciddy, U6 UG0S 255 Tjam STNgLe
21jo1d Jatea) sy jo Al s3sseppR vonednssAul 241 sisAud pue Ansiwad Bojoig jo spaay Buliien
2 Bupdjsnes shuanze [eanaesd jo aBUR1 P e MOJJR [ BB JaUSE ym ‘uolreBnsanu eonoeid sy

*$$BU2SDUOD U1 BUNIIE] Se UoLAID BOHIEUNWIWOS
U3 uj pazygeuad aq v YBus) syt Suipasixa suogebusaau) ‘Huoy sabed 71 01 9 Woge ag pinoys dn
—3LA D43 PUR SINGY 01 1n0qe Guiyes uoneBsaaul 2YIUSIT FUO S J|1M YSB] JUSWISSITER LIS AU |

“RHDIII JUDUISSISSE JWRAS[SI AL HDIRW
o1 pauBisap Afjeoynads 3g pinoys SIUIPNIS 55955 0 PIsN 3G 01 11 IR uoReB)IsaAY] Auy a30N

FZ30
ING YR B30} € Ym ‘BT JUSLUSSISSR LOLILLIOD Y55 payIew §1 T PUE 1§ JI0] 12 JUSLUSSISSE (BLLDILY
ur eaueunopad ay) gy 3yl A pIILRpOW AjRUIiXa PUB J340eR] U1 4 pIssasse AlRUIA1UE S H210M JIIPNIS

“ARTLS 4O R5IN0D Y IO 1A3] S} UHM SIBINSUDWILIOS 1 1843 2A0Y £ J2ACS PINoys uorebissmi
120RIAIPUL 2U 1 "UONRENSIAL U U0 1O SISISUDD JUSIISSISER |EUL 3Y) JO %07 YEIOM TUILISSISEE
Jeusaius Ay ~s3sAyd pue Agsiwayd *ABojolq ioj awes 3] J1e uawannbal JUawssasse RLIRY) Y1

ucINpoNU jer3UIn

“SRIANIS O YJRIRAR JPRL G BLIIUD JUSLISSESSE SUY] J8Y] POPUSWILLODAY 51]| -

“SYITLI JO UORNEGLLSID sejroped
Aue eanpoud {lye SIUSPMTS BUT JO JUBLWSSISEE |{RIDAD 3Y] 124] IWNSSE 10U PIOYS S13YDLD) "BUSYD
J2YL0 3L ID) SIAAD] TUBUIABIYZE MO} UIRLIR A[URSSI03T 10U {]IlM UOLIITUD 2UO 10} [3A3] TUSWSABIIE
AA0] B SUIRLIZ QUM JUDPRIS B ARG “BIBILD JDL0 41 O} UORDI U1 SjaAS] JuswaAzye ybiy uleye
A3es5352U 10U HIM UOHEL SUG O3 UONE(S1 U] JIAT] JUSWaABIYIE Y1y » SUIIR QUM 2UIPNIS i -

“passasse SR uom
343 jo suondudsap Aeudoidde Bie AU J SBWBLXD IR IS O] MDY 10U PINOYS SIR523) JUSpNGS
2 40 3|GRAANIT By PINOYS INK Idurusoyad ssapney fduy 3ou op 520341053p [9A3] 1524 BIY AU -

IUBUISSISSE Jeusay



#P opnk ABojolg 851

“PINPBP B ULD LONEIND YdIeasss Ayl 0]
LaisTDUED paKw Jo Jsjdwosu) g Pijea AproLq 2 1ey) os palaudiaiu; 5 ejep passalod ayy

“sish[eue ayy uo
AJERLIEOUN FUDULIRINSEAW JO 1301 A1} |0 LOGREDISLOD LU0 JO 2IUSPIAY SMOYS 10dal at)) !

-BLissana1d 34 U1 $RIDUBLSISUOIL PUT SIDEINIdBUT TURIIUEBIS U8 B18LY) ng dosnpuo
PHEA ApRaId & 0} PRE| PINOD JBYI IN0 PALLIED 51 Buissadeld @lep Jusmiyns pue ajeudoiddy

‘unsaNDh YDIBILDI S OF USISNRURD PljeA Aljened 10 ajdwis £ Joddns
Pino3 jeyy e1ep wes 3aneuenb pue sapeljuenb 219(dWosUl G 1URARR SEPNPL L0 ALY - pE

a10idiuant) A19a 0 -
PUBAUL S USTSRIZUOD 243 JoU} 05 PRIudIziul ATUBEIMSL 20 ARdeUooy) S| Byep passaseld By |

“stsA[eue sy U |
AQUIR1IAOUN JUBIZINSEBLL JO 1901 341 JO UORRISPISUOD 2| JO FOUSRIAS SMDYS Wadaa )

UCISR{2UOY PI|BA B 03 pED) |
O} JUBDLINFU 00} 10 HYVINCIVYL 001 £35S $131G NS pajes 51 Buissosold e1mp rsey suiog |

“Uopsank YUBISHI
31 81 Jeushisuon pifes v Boddns o) Pep Mel 30AsEsL JUBDINsUr SSpNaLE 1odas syl H

“MOjRY L01dL3Sap AU AY PRQLISIP PIEpUMS By lou saop Loda sjuaprasayl - o

LoISnjsUoD B Juoddns ues pue
UORSEND PIIEBSAI HUY 0] JUEAIRL AL JBY) SABM U] RIRD BYL pagasdizyul pur passasord 'papiosai ‘payalEs
$21) IUBPIIS AP IPYT FIUBPIAS $3PiAGId L0 5,3UBPIIS U3 UDIYM O} JUSIXS DY) SI5ER55R UOKDILD S1Y]

s1shjeuy

WS vl siepduwssxd g5 uenebnssAw alp o) srendodde uaym paljdde aq Aluo DNOYS IOHPULSIGE ,

UBREERSHAUL 3 3o ABOJOPOYINL Y3 &3 JURAS[DA 252 121} SBNSE) [RIUDWLOIAUD
10 {23 *Kages ued1ufis 3U3 Jo SSAUXBME ||ny O HOUIPIAR SMOUS HiodRl 3] |

“BYEP BR109)|03 I 40 ADURiDIYNS PUE AR ‘BIURA)RI BUT SIUDNHUL W
Al Tl s1070R) Fuesu Brs Ayl po fe ABESU 10 |2 LONRISMISUGD O] SIYEL } 3STRDRG |
uopseNb YaUeasdl 3up ssappe o} Mendosdde 4By s uonebussau sy 3o ABojopousw sy |

"L11eBSIAUI 31 10 X200 213 J0 BUIPURISIBPUN B4} SESUBULS PUB JUBRAIRS
pue ayeudordde Aaigus st voneBnsany) auyy sop papiacid uoKRLLIONE PUNDIENEY BlUYY

"PRaUIsep AP

UCHISIND Y2ARISAI RSN} A([1Y PUR JUBADIE B PUR PAUTIUSP! S| LoneBIsaauy 21 jo ndoy auyy o-5

AR | Nkl

LBWISSISTR [FUIA)]

51 aping Abojoig T

“suonebiysaau at3 jo ASCIOPOLIIW Iy O JURAI[EL BB JeL] SINSS] [RILDWLAIALS
105Uy *Azages urRoyiUBIS 4] J0 $SBUBILAME IUWIOS JO IILIPIAT SMOLS oda 3y

"e1ep PAYISY07 AU 30 AuDPIYNs puR ARSI ‘SILEAD]RL 3} SRUINYY Aew
ey s1opRy JuRauBis 51 JO 2108 JUO UGRISHISUOD O1UN $E{EL 3| 3U]S SLONRIWY Sy ing
uonsanb Y21e3531 AU ssauppe o) Reudordde Ajurews s uoneiisaaul auy jo ABolopoLRaW auyj

*uoleBIISIALL AU 40 IXAJUAD UL Jo BuipueILIBpUN DY SPIe PUR JUBAS[R)
pue aepdeldde Aurews 51 vonebasaau 23 1oy papiacid uanew sofu punolbyseg 3y )

‘paqYasap 5 wonssnb
Y2123580 PASNIG] AN J0U NG JuRAS[Ed B PUR DILLUSPI S| LONEENSIALL Ay 5o djdo) ay )

‘uonRebysasul sy} o AE0{OpOLIBW 3Y] 03 JURAI[DA 412 1R SANST [EILSLUDIAUS

10 @23 Ayeges Jueduis 3N O SSFUUBME PRI JO BDUBPIAD SAMOYS LOTd] AL ]

"BIRR PA33AH03 3Y3 4o ADUAIDILNS PUR AN|IGER “20URARRE 3] S3USNHUI
K2 3003 55018) iUl UL JO MA) UONRIIPISUOD GlUI SHT] 31 AAIS JURIXD pPay) wij lase |
O Uojisand yuessa: 33 sseippre o medosdde Apuo 5| dogeBhsanuy sy jo LBojopouia sy |

“uoReRSaA 1) JO X301 243 J0 BUIPLRISIBPUN BU] PIE 10U SIOP PUE SIURAD[RI

pIlWY) o 10 JeRyaadns 5| uaneBnsaau| si sy paplaold uoRzwI puntsydeq ay) |

PRSI0 JAU G 3 ng pajels |
S1 DAL DS JO0 LORSHND YoueDsal € PUeR Payluspl 51 uogeBnsaau oyl 3o udoy oy |

"MOJE0 SICIALISEP 24 A BRgUOSI0 PUEPURIS 2 1{DRL J0U SA0P LIotRI STUBRRIS 3] ¢ §

"SUQIEIDPISUOD |B2IYLD
PUR [EUIWUCIALS R1585 {6 SSBUBIBME S2E5ISSE OF[R UGHAILD S ‘Stelidoudde aisyp, o2 swweIBay
ewoidiq a3y} o} dlepdesdde saNDIuYIw) pUe SIARDUST 535N pUE WORSIRD YDIeasaL PISN30) pue LA e
FAIRLS HIOM BUY I0] IXINUAD MNUSIDS Q) $SYSHGRSE TUBPIIS JUL UDIYM 0 JUIXD D] SBE5a652 LOPSIID S|4

uonesojdxy

“uoprelisania ay Jo uogeiussad
1o uoiRuswRd ‘Bulubisap i1 vy saneRIW pueIndu jeussiad JO IBPIAT SEABYT

*A)1£014n3 40 3521834 “2oURsyIuB)s [RussIad EivsUCWRD ucnesnsaauy
Japu ndor B 20/pUR UORSSND §Iesgs] M) Bltooyd Joy ueatf ueneaynsniay] ¢

I~ d.
3 1
ML .LD Caia s ) = Ha | Ll Lol

uR3YIUBEs Rim feald 51 uenelojdye 23 Yim ueuRBeELS jeucsiad jo eluapiaz ayy z

-uonebissru 2yt 6 UonRuasad
10 uouEurlduy Buubisap syl w22 P ndua euesied Jo 20uDpiAD Sl 5 50Y)

“AysoLIna Jo 35adaul ‘aauespubls jruosiad 9)RASUCWIAP 30U S0P UOLEBLISIAL]
JAPUR 210] B3 Jo/PUE uogsenb Ydeases 24t BUISOOD 50 Banb Lone3Isn] Byt

-3yBisu) 0 saneipu ‘Gunjuiy) Juspuadapur
SR UM Py 51 uoRIoldxs AR Y R Besus jeuosiad Jo 2udpIAG AY) 1

“Mojad ORISR 2 4G PRGUDSIP PIBPLIRSS £ 438as 16 saop podel suapn;s ay) a

aRiseg | A

JUBLUSSASEE |BrilajLy



@ pinb ABojoig 851

"UONISE  AISALOY JRUDPTDY, 3L O 19]91 suortel pue Bupuaaga)
0 53n851 364 "$20]d [2UnSeR spun jo asn seBaus “saqne 'syde:t 10 Bumtade] Hussiu1oanoau) Sdwes 1o,

-Buipumisiapun sadwey JoU op S10u2 :
Ay a0 pue stendoidde st suopusaued pue ABGIouIE] JyDeds4os(gRs jo asn Y] :

‘uoRBIsaAU AUL JO SHOIWN0 U ssasamd |

SN0y Lo Blapuessiepun Apeas B BUNRIIIRE AGRSUR FEIDUCD pue Juesarl stliodas sy

“Aena WIS B U pejussaud pue Juasald 51 590nne |
pLe $5300 “SNDG) UG UDHBWIOIE AIRSSOD9U 3] 112D BuUR fanDns [lam 513002 2y

‘S2UWOSING PuR $5350.d *SND0] S jo :
Buipuzisiopun saduier] 30U 0P 10418 AUy RSP 51 UoRRBNSSAL 343 30 UoKEIURSaId Y| i

"L SUSIIUBAU0] DU ABJOURINS JuiaRds1oalqns JO 35N B UL SI0LS AUBLL I8 BiAL)) ;

: uoRBULIOL UBASIRA S0 BiRudoiddeuw jo adtbswd
.w:;n_nm_:uﬁomm_.Ho:mm_umu.,c‘ﬁwﬁmomeuuu:onummmmuBa.ﬂ:uowmﬁ u_cm_.__ucﬂﬂmncjmgk_

“Aein pazRBIOSIP 10 WBIRYOIY; Ue Ul pinusaid 5110 BUISSTW 51 S3WCHING puB |
5520014 ‘ST120) U LORRULIO)LE ARSERDEY U3 IEIJOUN S PUE PIINIINAS j3m 10U 5| Ledas ay) |

‘SBWONING pue sseread 'snsog
S PHEIRISPUN 03 HOBHP 3 Supjews Sespun st woebgseaul 2153 3o uopeIuSsoId ayy . i

MGG SIedpnsap a1l AQ PRQUIS3P PIEPURS B IDEST 10U $50p odal spuspnis syl | 1

“$TVOIING PUT 5532050 'STIG) BT J6 LOREZILNLILIGD
Bagy spoddns Jeu Aem e uj patodas pue PRl St UoPREISAAL] BY) JBUIIUM SISSISSE UOLIRID SIU).

UOTIEN UML)

UCTIEDHUR(2 0] W5, Ui sieidinaxs 333,

"UONEEISDAU] B JO UOISUNXD
PuR JusIIdAOId L 243 10 sUOnSIBEnS JUBADRY DR S ea) PasSTIDSIP Sey JUSPNIs i) |

“uosnTIoY 33 BUIysEaRISs Ul paaoay Samsn :
jemBojopoyraw U 0 BUIpURISIARUR 18310 © 10 3THPIAS IPIAcid PUR PISSHISIP 218 I04R
40 SSUNOS pUE LIBD 3] 4O SUOHIRILY SB YRS “UoneERssAul 3] Jo sassawnram pue syfiuang |

IHEIUQD DYRUADS padasoe
21 O uosachte JWEART Ulnoily payrsaf pur PaquISaP A3 S| LGIENBUOD v :

pauzseid mep 3 A pansoddns Ain; pue vopsanb |

TURLLSSIESR JRUIOR]

apint AGojog  4fF

uoieBysaAul BY] JO UOISUBX
Pue UaULRACIAWI 2] Joj suonsaBEns JEADRI pUR MI5HRRI SIIGS PRQISAP SBY Juapnis 8y ¢

“UOLSTDULD B3 BUiys)|GRIS? L PINOALL ,SaNSS]
[eNEOOPOIIFIA 31} 0 SSBUIIRME BLUOS JO IIUAPIAS BPIAIY PUR PRGUDSIP B18 10L2 Ja |
STUNOS PUR 2ULP I3 JO SUCIRIIL S8 LIRS UGHRBRSIAU| BU3 40 sassauseam pue syibuang |

e
DYIUAIDS PAFR0DT Y1 01 UOSURAWIOD JRAB[R JUIOST SSHBW UDiUM PIGHISSP S| UOISRIIUCS Y

‘pauaseid viep |
S DUR UONISAND 42ILIS Y] O 3ULRADIRI 5 BILM FAGIAISAP S UDIENIIUOD Y |

o1 A&y payoddn:

uoREENSIAUL Y J5 UOISUIIXE pue
Walt@atiduy Y1 103 SuonsRBBns JURAR]S) PUE 2NSI[0aL M3} AJan PRIINO 524 JWIPNIS DY) |

“pangy ;
$5MSS! [Rinpasoud Jo je3navad 33RO JUNOIIE UT 0} PRJILISAI BT NG PRUIANG 28 101D
10 58UN0S PUR 2UEBP 3Y) JO SBORUWI] ST YINS 'UoNeBisaAl B\ |0 SasssuNEeM DR SyIBULS |

TIXDIULT S

padane af o} vostrdwed repipadng soyew UoNPUOD 3if]

“pajuesaid elep Ay :
A papsoddns Jou st 10 UORSAND YaEased MY 03 IUEAS(E1 J0U S YHYM PRWRNG 51 UKL Y ¢ 7|

O[3 $10101ISRD U AQ PRGNSR PIRPURIS © Y36 15U $30p Jodas S uapms Y I}

R dinsEn

“LELU0I IS PRI AY) puR USNSAND URasal 24 01 P2eBaI lM 53NSA1 A1 PUR uoReBsSaAL)
Y1 Jo LORERJEAS JO BYUSPIA2 sapiacad 120021 S IUBANIS 1) UNUM 01 TU2IXD SY] SISSISSE LOLAILD 1Y)

uegenjeay

"PRINPIP DG ULD LONSIND YIRS B ) |
HOISN{3U0D pafetap pue piea Aa)dinod eyl o5 patasdien AN0awed st etep passasoid sqt

“SISAfRUR SL3 UO AJUIBLIBSUN WBIIBINSEIL
Jo1oedw Ay] J6 uoRRIRPISUD aeydodde pus fjng 4o FOLRPIAD SMOYS W0da: Sy |

i “BYep jpjuamuipdxe :
| A3 Uit JIBIISUOD Jiry 5 1203 LesD 20 0} USSAND UDIBRSAI AU} &) YOEA|IUGD B ey |
03 PRINDE: AIANIVR YR LRI 110 P1ued §1 Guissadosd eyep Juanipns pue sjendoiddy |

UGRSAND LDES$21 343 0 UOISI2UO0I DijeA PUR payilap e Uoddns
PINGD Jeu Zep med aafeljenb pue 3ARINUBND YW2AR|Ss JUAYNs sapnpu; Jodarayy | g-g

JUBUISSIESE (PUIAL]



160

Key idea: An ecosystem consists of all the organiems living
in & particutar area and thelr physical environment.

An acosystem [5 a community of living orgarisms and the
physical {(non-tiving) components of thelr environmem. The
communlty (living component of the ecosystem) Is in furn

What is the Blosphere?

The blosphete Is & narrow belt around

the Earth containing all the Earliys living
arganlama. It extends from the bottom of the
oceans to the upper atmosphere, Broad scale
life~-zonas or blomaes within the blosphera are
characterized according to the predominant
vegatation, Within these blomes, ecosystems
form natural urita compriaing the non-iving,
physical snvironment (the atmosphere, water,
and solf) and the communliy.

Atmosphere
¢ Wind speed and diraction
+ Light Intensity and quality
¢« Praclpliation and humidity
« Alr tamperature

Components of an Ecosystem

made up of & number of populations, these being organisms
of the same species living in the same geographical area.
The structure end funclion of an scosystem Is determined
by the physical (abiotic) and the living (biotic) factors, which
determine species distribution and survival,

Specles

A hiclogical species Is a group of organisms
fhet can potentially Interbreed to praduce
{ertlie offspring. Specles are reproductively
[soltated, meaning they cannot succassfully

interbread with olher spacies,

+ Dissolved nulrlents
+ pH and salinity

* Disgolved oxygen
+ Temperatuse

+ Composliion
« Tempefrature

1. Distingulsh clearly between a community and an ecosyslam:

» Mutrient avallablilly
+ Soll molsture and pH

+f .

COMMUNITY: Biotic factors

+ Producers ¢ Consumers
« Delrllivores = Dacomposers

[ntaract in the communily as:
Competltars, parasiies, pathogens,
symblonts, predators, herblvares

2. Distinguish hetween biotlc and abiotic factors:

3. Uss one or more of the following terms to describe each of the fealures of a beech communily listed below:

Terms: population, communily, scosystem, physical factor,

(a) All the boech trees present:

(c) All the organisms present;

(b) The entire forest:

{d} The humidity:

B | LIN
KNOW
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Measuring the Diversity of Ecosystems

In most tleld studles, It ts not poselble to measura or count every
mernber of a poputaiion. instead, tha population s sampled in a
way that provides a fair (unblased) representation of the organlsms
presant and thelr disttibutlon. This is usually achleved through
random sampling, & technigue In which every possibie sample of
g glven siza has the same chanca of setection.

I

Sludents sampling an interlida? cammLmily.

The methods you use to sarmple must be appropriate to the
communily being studled and the Information you wanit to obtain.
You must also think about the ime and equipment availebie, the
organisms involved, and the Impact your study might have on the
environmant, Gommunlties in which the populations are at low
densfty and have & random or olumped distribution will reguire

a different sampling strategy to thoas In which lhe populations
are uniformly distributad and at higher denaity, There are many
sampling optlons, each with advantages and drawbacks for
patticular communitles. Quadrats are often used to sample
commuriies of plants and Investebrates and can be placed
randomty or along a transect (below).

c

A -
Random poln Line and balt Point sampling: Randoam
sampling fransects systemalio grid quadrals

Random sampling Is achleved using random numbsr lables which
provide polrits on a grid (A) or pals of coordinates which are joined
to form a fina (B). Random sampiling produces an unblased resull
and can ba used to sample large population, but it can provide a poor
reprasentation of the area if not enough samples are taken. Systemallc
sampling (C) has more bias but provides good coverage of the sample
araa. Quadrals (D) can used for polnt sampling of ransecis.

Types of Ecosystems

Ecosyslems vary greatly in thels fealures, frorn dry,
fnhospitable envirenments with very little vegetation, to
tush tropleal rainforests containing many different types of
vagetatlon. Each ecosystam has a unlgue combinatlon of
ablotlc factors, which collsctively Influence Its community
giructure.

"‘Frqpical rainforest

.- Tesrherate forest

Geographical Barriers can lsolate Species

Specles found an almost avery cantinent of the world are
calfed cosmopolitan species. Examples include wild plgeons,
house sparrows, brown {or Norway) rats, and the housefly.
Although they are the same spactas, if the populations are
saparated by a significant barrder (s.g. mountalns, oceans}
or on differant continents, they will nat bs able to Interbread.
Long term lsolation can eventually lead to differences
betwaan populations, In some cages, thess differences may
rasuit in repraductive Isolation and the formation of a new
spacles, The distribution of the brown rat is shown In dark
grey below,

4, (a) What is a blologloal spacles?

(b} Why are the two brown rat populations {A and B) still considered to be the same specles?

5. (&) What ls meant by random sampling?

(b) Why Is i usually recommanded that population sampling is random?

e © 2012:2014 BIOZONE International
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Key Idea: Ecosystems have the potentlal to remain stable,
t.e. In a relatively unchanged state, over long periods of time.
Aithough the blotle and ablotic components of acosystams
are oonstanily responding to environmental changes,
acosystams as a whole are potentlally stable (unchanging) for
long petlods of lime, The iong ferm stability of an ecosystem

5 VT : {

An acosystern may remaln stable for many
hundrads or thousands of years provided
that the blotic and ablolle componanls

Small scale disturbances usually have a
minor ecosystem affact. Fire or flood may
destroy some parts, bul encugh is left for the

KA ¥/ The Stability of Ecosystems

depends partly on its abllity to reslst change and recover from
disturbance (its resllience}, Human activity can alter the long
term unchanging nature of ecosysiems by Interfaring with
Important aspecie of ecosystern function, such as nutrlent
cycling. These effects can be investigated on a small scale
using experimental systems called mesocosms.

Large scale disturbances such as volcanic
aruptions, sea level rise, or large scale open
cast mining remove all components of the

Interacting within It remain stable.

Experimental Systems Can Model
Ecosystem Functions

Aspects of agosystem funcilon, including respenees

1o changes in inpuis and tong lerm stabllity, can be
tnvesligated using physleal reprosentatfons of ecosystems
called mesocosms, Examplas Inelude anificial ponds and
sireams, or enclosod areas of land, wetland, or ocean.
Some mesocosm studles allow & nalural commaunily to be
studled /n st (in place}, but stiff allow lhe researchar to
contrel the environmental conditions, Others are carrled out
at research faclilties in spoolaliy designed contelners.

Mesocosins can ba open of sealed (enclosed) systems.
Senlsd masocosms allow the rasaarcher to fully control
tha experimental condilions, Including the antry and exit of
malter, Mosocosms, espsclally small ones, are generally

not stabile o the long lerm, and change over {lme as 4 result

of thelr smaller scale and isolated naturs,

1. Analyse the data In the graph (above right). Desctibe the results and comment on the stability of each chamber:

ecosystem fo return to [ts orlginal stato.

ecosystem, changing It forever.

A Mesocosm Study

Small, closed ecological chambers were usad by researchers al the
Unlvarsity of Washington to {est systom responses to changes in
anvironment and Inputs, One aspeot of the study is described here.

HAesearchers altared the levels of algal growth nutrfents addad

to the mesocosm chambers and measured the efisct of the algai
responsa on the population growih of a marine copepod { Tigricpus
californlcus}.

Algal growlh-promoting modium was addsed at 2, 10, or 20% o
gaawaler, logether with 0.1 mL of an algat mix. Two days after
adding the growth medium end algas, alx copapods ware addad lo
aach chamber. The chambera ware sealad and the populatlon size
tn sach mesocosm was meastred over lime (resulls below),

Effect of Algal Mutrients on Tigriopus calfforaicus growth

Adapted frem Anmentrout, B & Kappas. H:
Uriverslty ol Washington with sormctions

40 -
Y T T u
Vs A
a0 B
8 / AEN
i Ve, =
= 4 T~
.D EG Ll -J A
& #
= v - -4 - 2% algal growth media
g 1 i —a— 0% algal growih media
L L7 —A— 20% algal growth media
0 . : ; 5
o %o b 40 50

MNumber of days system closad

2. What assumptions ars madsa In this experimant?

WE LENK LINK
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1__1__825 Quadrat Sampling

Key ldea: Quadrat sampling Involves a serles of random
placemants of a frame of known slze over an area of habltat
to assess the abundance or diversity of organisms,

Quadrat sampling is a method by which organlsms In a certaln
propetiion (sample) of the habitat are counted directly, [t Is used
whean the organisms ara loo numerous to count In total, It can
be used to astimate population abuhdance (numbet), density,
frequency of ocoutrents, and distributlon. Quadrats may
he used without a transact when studying a rafatively uniform
habitat, In this case, the quadrat positions are chosen randomly
using a random number table.

The general procedurs is to cotint all the individuals (or esilimate
thelr percentage cover) In a number of quadrate of known
stze and to use this information to work out the abundancae or
percentage cover valus for the whole area.

Total amber ol sdividuaks counterd

st

vt doensity Mowiber of quadials X iuea of each quadral

Guldelines for Quadrat Use:

1. The area of each quadrat musl be known exactly and
Ideally quadrats should be the same shapa. The quadrat
does not have to be square ()t may be rectangulur,
hexagonal eto.).

2. Enough quadrat samplos must be taken 1o pravids results
that are ropresentative of the total population.

B. Tha quadrats must be representative of the whofe ares.
This is usually achieved by random sampling (Hght}.

Sampling a centipede population

A researcher by tha name of Lloyd (1967) sampled centlpedes in Wytham
Woods, neat Oxford In England. A total of 37 hexagon-shaped quadrats
were used, oach wlth a diameter of 30 cm (see dlagram on right).
Thesa wera arranged in a paltarn so that they were all touching each

\

other. Use the data In the diagram to answer the following questions,

1. Determine the average number of centlpedes captured per quadrat:

CQuadrat

o 2~ N o B W N oa

— 5

Quadrals are applled to the
predetermined grid on & random
basls. This can ba gchieved by
using a random number lable.

The area 1o be sampled Is
divided up into a grid patiemn
with indexed coordinates

2. Caloulate the estimated average density of centipedes per square
metre (remamber that each quadrat Is 0.08 square matres in area):

Tha number In each

3. Looking at the data for Individual quadrats, describe In genaral terms

the distribution of the centipedes in the sample area:

Ench tuadral was a

hexagon with a diameter
of 30 cm and an area of
0.08 square mslros,

hexagon Indicates how
many cantipedses were
cawght In that quadrat,

4, Dascribe one factor that might acocount for the distribution pattern:

.
Centipede

ian © 20122014 BIOZONE International
] {5BN: 978-1-927172-93.0
Photecapying Prohibited
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Key Idea: The chl-squarad lest is used to compare sels of
categotical data and evaluste If differences between them
are statistically signiflcant or due to chance.

The chl-squared test {y2) is used to determine diffarences
hetweaen categorical data sets when working with frequencies
(counts). For the test to be valid, the data resorded for each
categotloal varlable (e.g. specles) must be raw counis (not
measuraments or derived data). The chl-squared test Is
used for two lypes of comparison: test for goodness of fit
and fests of Indepandence (association). A test for goodness

¥P{t} Using the Chi-Squared Test in Ecology

of flt s used to compare an experlmental result with an
expeciad theoretical outcome. You will perform this test later
to compars the outcome of genetic crosses to an expected
theoretical ratio. A test for independence evaluates whether
two variables are associated. The chi squared test Is not valid
when sample sizas are small (<20), Like all statistical tests, it
aims to test the null hypothasis; the hypothasis of no difference
{or no assoclalfon) betwsen groups of data. The worked
example below uses the chl-squared test for assoclation In a
study of habiiat preference In mudfish.

Using the Chi-Squared Test for Association

Black mudfish {(Nevohanna diversus) Is a small flsh species natlve to
New Zealand and found In welfands and swampy straams, Researchars
wore interasted in finding envirenmental indicators of favourable mudfish
habitat, They samplad 80 watland sites for the presance or absence of
mudlish and recorded If there was emergent vagaetation present or absent.
Emergent vagetation, dafined as vegetation rooted In water bul emerging
ubove the waler surlacs, s an indlcator of a relaiively undisturbed '
snvironment. A chi-squared for assoclation was used 1o test if mudfish
wetre found more often at sites with emergent vegetation than by chance
alone, The null hypothesls was that there Is no assotiation. The worked
example is below. The tahte of cbservad values records the number of
sites with or without mudish and with or without emeargent vegetation.

Phow sre! datac Az Bamion, University of Wadno

Bfack mudiish are abla to air-breathe and can survive
through seascnal drying of their wetland habltat.

Siep 1: Enter the obsarved values (O) in a contingensy table Mudfish Mudfish
A x® test for assoolation requires that the data {counts or absent (0) | present (1)
fraquencies) are enterad in a contingency table (a matrix

format to enalyse and record the relatiohship betwean two or Emergent vegetallon absent (0) 16 0
mora calegorical variables). Marginal totals are cafoulaled for 28 38

anch row and column and 8 grand total is recordad In the bottom
right hand cornar (right).

Emergent vegetation present {1)

Step 2: Caleulate the expectad values (E) Mudflsh Mudlish

Calculating the expectad valuas for a contingency table is absent {0) | present {1}
simple, For eash category, divide the row total by the grand

totat and multiply by the column total, You can enter thesa Emergent vagetalion absent (0) 7.69 731

In & separate table or as sepavate columns next to the 43,31 31.69

ohsetved values {right). Emesrgent vegetation present (1)

Stap 3; Cafculate the valus of chi-squared (%) of (O - E)? + (E)
The difference batwaen the cbserved {0) and expscted (E) values
is calculated as 8 measure of the devlation from a predicled
resuld, Sinue soms devialions are negallve, they ate all squarad

to glve posttive values, This step is best done as a tabulation o
obtaln & value for {O - £)2 + (E) for each category. The sum of alt
these values Is the value of chl squarad {biue table right).

{O-EF

x”=z p

8tap 4: Calculate the degrees of freedom (df)

The degrasa of freadom for a conlingency table Is glven by the
formula: (rows-1) x {eolumns-1). For ihls example, degrees of
froadom (dI) Is thorefore {2-1) x {2-1) = 1.

Whate: O = the observad rasult
E = the expectod rasuit
Z = sum of

a

¥2 = 17.66

Critleal vatues of ¥2 at dilfarend levels of probablilty. By conventlon, the
critical probabliity for rejecting the null hypothesis (Hg} is 6%, If the tast
statlstto Is greater than the tabulated value for P = 0.05 we reject Hy in
favour of the alternative hypotiests,

Level of Probability (P)

0.06:] 0025 | 001 | o005 | 0.001

Total = 80

Step 8: Using the chi squarad table

On the %2 table {ralevant part reproduced in the table right) with 1
degrea of fraedom, the caleulated valus for 42 of 17.55 catresponds
to & probadbllity of tess than 0.001 (see arrow). This means that

by chanee alone & 32 vaie of 17.55 could bs expected loss than
0.1% of the time. Thls probabllity ls much tower than the 0.05 value | 1 502 663 788 (1083 )3
which ls generally regatded as slignificant, The nutl hypothests can
ba rajactad and wa have raason to bellevs that biack mudfish are 2 738 921 1060 1382
assoclated with sites with smergent vegetation more than expacted 0.a5 1184 1284 16.97
by chance atone,
L ,f"" © 2012-2014 BIOZONE Intesnational
S ISBN: 978-1-927173.93-0
Photacopying Prohiblied
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