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QUESTION ONE

Documenting similarities and differences betweén Hominid species is fundamental to understanding their
biological and evolutionary relationships. The skulls A and B show some similarities and differences.
Anthropologists have agreed that Skull A is older than Skull B.

Skull A

https://blogopithecus.ﬁles‘wordpress.com/2009/03/tcahd-3d-reconstmctiqﬁ';jpg Q \.’Z'\Y

Skull B

www.sideshowtoy.com/mas_assets/jpz/KAMOS_ www.anthrophoto.com/cgi-bin/ImageFolio3 1/imageFolio.cgi
press01-001.jpg ?search=under&img=& cat=&bool=phrase

www.sideshowtoy.com/mas_assets/jpg/KAMO5 http://www.dlt.ncssm.edu/tiger/360views/Hominid_Skull-
_press02-001.jpg Homo_erectus_PekingMan_1200x900/top-bottom/Hominid_
Skull-Homo_erectus_PekingMan-top-900.jp

Biology 91608, 2016




3

Discuss the selective forces which would support the evolutionary changes observed in Skull B AssessoR's
compared to Skull A. :

In your discussion:
°( describe FOUR features that support Skull A being older than Skull B

explain how these identified features can be linked to evidence of bipedalism, and to the types
of food these hominids ate

discuss how the changes in the skull features have led to evolutionary trends in bipedalism,

diet, and intelligence of hominids.
j/’, W Aoy o adushe e (ZWLQM »wu/’ Mle / [hoz radhizn o
S@f/( fé;’_.w‘/bm. pau»\a] 4 %{jtc n S an-ftwk Skl h{ abe oy «

sh (augy zé,{(jmm ouil by ) tipcley gy Hisegh,
e i od wielaoy awol gy o fedugesl o Sl B, aud

Aun B wo olistema, i sbud 4l moloy 4 G 0w
LM%SOL‘ o oy diokewe. Dudddin ve Sead ¥ Lotlos
o Naaeshse MSW, e dodben. of skl B i wie
< "
ek, ke Bropeea mgﬁvlw« o4 sleul 4 wSL@WH& Jorkle
,émk.,%h.i\wﬂ; b (w45 almol olyvedl C@Wilc)ylcwf A
hov 0 guanblet pranal czxpcwﬂﬁ" thon st 4 i 9@@%1"3

& Aram m L\Mﬁ st . Thowe Y- be o .(ﬂcﬁw, Vuelod-c/esf-on

- KS’éi;b(/( l?j?

- PRSNSY V"

/

6\/@@»{@( V()J.j? /Q:ﬁ‘ﬁ"w,{ﬂ/w(\/\ o . Son 5 / %’iu, ‘TI;K%VM,‘/\ ’/L-,;w\
M.wng '_J(;Mmhq-iw (Ql?v%i ML '&{M ﬁ&.a{/?- T Shamg et tha |
becons 9 balaviod o A sheuddin s b Gavdig dofwkp.
‘/Itm (w{jéx /e(;? uﬁi@w &f) v{L@/f ¢ M cley awf féc /A «,w'fil_ u«v:?) &w\ 4
Sme e pend Al o b & MW 2 _{éyf__ym;w&_.\
ﬂuL gt DCWMW SUows  ezeoun «942 )”&ﬂw,mm&/ 5
ohow Do, T (acae violon of sldd ez Lal/ao% % olew
o Al Moows flank dich Tle Swallee wiofpw o skl
b sugpeds Abod ot swealli 1o e oL thef s Aot
Qs “anl mar e weak M e

) M C& _ fj/g,’ A WQ(D' (/];e_%‘_ ., # o j‘h&az,) ‘ Of answer to this question on the

M}/ nswer
/ ~following page.

Biology 91608, 50(




4
/jc,wJ e 0w 6o Ty sooht Guln (eduad w i The s
A (e mogle o) Sl oulal bt hobped
z;\x%k\'\:e#ﬁ W Chw W% &\J 623 CML)' (edugh i @-Q __,()w:Q-g waths~ abo.
}‘JQ\GX//)XG 3) Mﬂmﬁ /'HVL%/U\ A Lﬁé{ UwﬁJm Ofcmm/? C%{va’
wowld Uows eed Boawe Hhe Jou [veddc mwdey andd ot
gl (}{w&mw\, (Mo \ufa ML @Wﬂ«%g o rpouen b e ued
{;4 ~€¢<QCW\OW'%( Has {Arewx /%\rcuvx . /M/N R @/’f .(hﬁ%)w\
o didk ducdn s gan weak f wenddd allnes b it fsoin
Q_\Qw%\« 'IMWWV fmmmX C[’L@a{ bR d/(w\(cp . at @:Wg )
Zooton T chigw, S cabnsty coulid Le gaﬂ\w’z by 50t
ML @wt@a 4% gw@v Jv(% ,_ émw SR S—

ettt ety

B hoams  Asbved, Ahay Aramhoned finn Guolugeds %
(/LQ/M\M/( 41’}%@{5 _ﬂ;ﬁ \/%'\ ”F ’%% ﬁ«avwm Mm@mw*ﬁ
Ha cowhe o Mo Sl M}X hant facddoded wyw@w/ [flertuze
avd ahe M(Lw‘ edaee. ém(m?zw o Lo Oizey w4 ol
QJ-> .6@6@%&_ ,.@M s Aimgho (‘6‘3\,4 Céf&éaﬂfum).,wp.w@(. @QD
,CWV( Mé{lwf [ravinia vy é&ﬂw 6\\20)29/,’7 avsl adlc ML Z%L:éwf) ﬁj

on wo ‘iﬁ(‘f

Lot Sl ad e _ﬂz-»wéva boon (ond Do vmcreor<d
Ab. _,”V‘(S((V);\/\ /{,Lu ()«JM. aw_” %« {N@oﬂ'bv\ KJW\Q Ny 0!/&@@(?6
Lt a»liwxw WMQ('% oo plovostran mizeaned vl
J@a/( mﬂ,vl«“\’)wfcv%\m | éaw ﬂ%f% //W) leel <. Lw/w M4
Z%M% 0@6‘1‘% LN W E VDowiw B/CCWL Loy W%H’
.Vlw%ﬁ@rem _éM_w\quzD. - Lbb’\) WITW() ) hm@%w ng%fw)
ok b Himon while /bwmm%\ <G Sk Speaut- Bren
4@

0(12«/4%\’)»\»@«\71 | (&( < bhe bl %o )r//ow? | aM &/@(/\

Biology 916086, 2016




5
/’ﬂw\ . J%Ud $ite tonld  Cool b [r0d) f%ij ol (SQPL&A'»‘% vvm?j fud s
el Nowbl wrcwbes. T ld b wmizased eﬁﬁ@kwoﬂ. . Yddhon

~,

N\;LQ#&L CWO’ w(/{)(/i‘,v@n Vf(/eKM’Z) 9’? (A\Q,% -

—

{’Vhw(,@v%s\}c) , f',lea«/\ _ Odep a’w{ ,MM&M@. Mz‘)L@fi{T%e.sze @MM’ @/
Dol bw‘f\x\c&ﬂ lnolveluady oudd  hut ol rorvely | jndzan: ?
ke éywp')_om Vi) &() WMQW /Mw; w ovhed ‘%)SW« @33,
hrows and Waneles Ouwa) allmed de«a@?w{ of _,.[W@ 2.
o bk do Dthe cobbveal aeluwhon whea volwdual) oondd
o eqeticuy awd belles olay g (9. kool tan be
/\;&u} ,wl_/wz,c'). O&UJ(/(N\?V‘*@W‘? &?ﬁ AN T LK (e t’lé% (t CB‘WfL’v(  lobe
MLVJ}/KA onmm 0\6\“(»’% b @vl_ao&ﬂ/ﬂ. mw( gzlam,, I/&e L_ﬂ()tuv/
W %,M‘O‘a allovesd g <} out (“/WWZ otlu anwad i
proloon Solue. funn S

— e

Hamon o wouol A0lb allimed b st ouecranell dovfiod
Lv‘f\ﬂf/\ ledl CLU(?AW’WL éw(ﬁ(ﬁ@j W*,LO C'/%rcov( olufort . Tha
Do slodndated e Avelofitd [l o flovihe fatlask

Biology 91606, 2016



QUESTION TWO

Homo habilis, Homo erectus, and Homo neanderthalensis have developed different forms of
cultural evolution to help them survive successfully in their ecological niche. Some of these forms
of cultural evolution are shown in the pictures below. o an koY

Homo neanderthalensis

hitp://earlyman.yolasite.com/homo-habilis.php http:/fies.aquiscelenis.climantica, http://hoopermuseum.earthsci.carleton.ca/
%\b N~ org/2012/02/20/homo- neanderthal/neanderthal.jpg
neanderthalensis/

Homo erectus
www.erasmatazz.com/library/science/the-
phylogeny-of-play.html

www.flashofgold.com/14-events-that-changed-military-history/

Analyse the different aspects of cultural evolution.
In your analysis:
. define cultural evolution

. describe the different forms of cultural evolution associated with Homo habilis, Homo erectus
and Homo neanderthalensis

*  explain how these different forms of cultural evolution are adaptive advantages for the species
who use them :

. discuss the advantages and disadvantages that cultural evolution has had on biological evolution.
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QUESTION THREE
Modern humans began to migrate out of Africa around 100 000 years ago. Map 1 below shows the
migration paths that modern humans took.

As humans moved through Europe and Asia they would have met these earlier hominins, like the
Neanderthals in Europe and Denisovans in Asia (Map 2).

Scientists analysed the genetic information of more than 1500 people from all around the world, and
determined that ancestors of modern humans interbred (admixture) with Neanderthals and Bfenisovans.

Today, the genetic makéup of most people born outside Sub-Saharan Africa is 1 to 4 percent Neanderthal.,

The Denisovans also left Africa early, and like their Neanderthal relatives, they interbred with Homo
sapiens.

The Tibetan people have a variant of the EPAS1 gene that allows them to deal with low oxygen with
fewer red blood cells than the rest of us. Their blood stays thin and healthy 4.8 kilometres up. This gene
can be traced back to the Denisovans; they shared this gene with people who now live in Tibet.

HILAis a gene that helps white blood cells destroy micro-organism intruders in our bodies. Researchers
believe people carrying this gene can thank Neanderthals and Denisovans for it, as these hominins had
already adapted to infections and diseases found outside Africa.

s
77 {Out of Africa
r‘_)‘_ ‘-50.000 year's‘ ag

Denisovan| (&,
dmixture

“ Flow of genes
——— Routes of migration
----- + Disputed routes of migration
O Time Homo sapiens reached the area (years ago)

Map 1. Migration Routes of Homo sapiens Map 2. Migration Route and Regions of Admixture
Adapted from: Sinclair, Anna Roberts & M. Leve! 3 Biology http://www.naturc,com/nrg/joumal/vl2/n9/ﬁg_tab/m'g3029__
Study Guide, 3rd Edition. ESA Study Guide F4. html#figure-title-history/

Discuss the advantages and disadvantages of taking the various migration routes, and the possible effects
that this has had on cultural and biological evolution.

In your discussion:

. describe thereasons for d1spersa1 to other reglons and 1dent1fy the beneﬁts gamed fronrl the
g |

Xer P I n i ot “n = 4 o iy "m.'i ‘..,j-“;
dispersal - Vv AN A; Lot o ,,.t:...g.--, Y Z L W i 2 4 Lo Bod A

o r‘L i 24 :; } l \ U
. explam how chancres m the envxronment could have 1nﬂuenced the migration routes used

[
Jrv(/ bl ot

. exf;lam how t?’le evfdence qf mtDNA and DNA ana1y51s support the ‘out of Africa’ dispersal model

4 oy (adasa
. discuss how admlxtule (mtexbreedmg of 1 two prev1ously isolated populatmns)eoulfﬂﬁﬁelped
with dispersal. - - -

Biology 91606, 2016




g
el o @ovntn Swsh oy fed would prowp o b d ok
R R fopudbon g e Moo ondd o goden

G (WB& thoh Hluaw CM\\%@? ooy b obb ety o/ M?wl@p;\ﬁl,
St W P &(é or weit ghl \/%Q%w%) Avuadst, shntagt of
(@) vpuld vavp«’lf ov- b (0.2 {;\ amgl 70\«9( A ew place it
e (0w (ke by m lftron podel hane oo <t
(}MYV«M/( @u{) Q?“DM n\@ u/\(; VOwke) (Vo '?7%@8' mocesible (e 2 JSodaca
O.U/V.v(}r\, & \/mw&t Cetdan  [pouvin wine St }75{2}%@) c?ibffw@e
Lv _Lw\muw) an LUN— [c%gjw -wttw/-\wié') 50 WIS fmwf « a w? Cb&bo _
foluced ;\MQ&(‘I\ZL vonplliien. U alleved Nurug b aflone
el Aty 0w gho docoven VWWW) Y —
(s thasdor Swalk it 4G wondol hane produced . (uclbnedy
_%:WA O:MM Ao < W/ Ow}wvv?ﬂ\ ‘€3 ) (&éw(éme(%z Uty
T‘w 5%1\5) '33.*@\*4( adwwf bv - hownan vmr'ﬁeé?ﬂn Lhic %0\.«. V\O%‘mm@
()(w.a/cc_, aw( VWG Sea Wo wouldl et Lavsl .é’m»(%m, .mu/"c'ﬁ
piden oieos o Aleoble .« Coldl ity o Hensie Peetiny
ity wauld  dlelay e Wtﬁv‘émtw, OV ﬂvéi oo o Meved a
0((%7144 Wv’%\ fw( el ¥ u w(/la Ny Vl/bx.v)%ﬂ ﬁaw nobh Vg
owd Wy M&P Cgf’orta ﬁu 143 &%&’ 3 Wrz," M/%\%&f Yoo
wane oty 0Plov dhvy Loff Bl ,C\Jﬁ«%w) Yo Soubh-eost
C‘}(le‘@t{, ude b : /-QW Pst fran MYCM&«POJWW% st
)WJC‘ \’?M/ UL Mo~ A il iy '/.chf.(« Curie .{g&"oi R WW(’/{
flowable [ aeeasble g &01060\ hunaes awfw»f .’(?wwv(uc..
WU?V\M » ?mkz) /’Z’V{UN ﬁvmifdﬂ%@"é@/(’ﬂf(dﬂ s tboey .
sy ﬁ’b VM%ﬂMA "Mudales o & wineh few#w reds o
Nuelere DM, <0 i WW f;/ W There is more space for your

ASSESSOR'S
USE ONLY

i A7 i U answer to this question on the
B MM‘*I@i*’V\ @WMW\' M’%L V. M& // following pagef]
&

Biology 91606, 2016




// fuukt (ngedan b Vs (opulobon, Suggatey all o ttfan

V‘\/\W\(A\/u\ C uzt&u) @wL &Q AI{VCO\ C\MW W WA W) 2«/«?%0' M F\’g C«‘eA
bow Y- Ow}m @acm «%w\ Sa{) ‘) e had f (

kne h i ulede thehomy (el prue fC’lV\Qtv\Jf«j’ 50 rHuuj

&odwwc&g wr A Mol gopaden o Moo B ald &4«4 W it
(ﬁww M dipigugled Pom Bl %{IV\/{LV@*M that Wl Ao, <o

A Gkv(],ﬂ%’{ QMW(M) MQWMU\A C‘\/MK (@0 e L\,W éz
A JUQVWJM( \J@ {2 ey wal OOQW O\ZLLN\ «\5 fl e fe Aled

(,(,\/(“6\\\/\ L@LW') VL A \/V\\/)S{j CL\A (‘3’/\/] f{d : Le/(,Z{) WVMLW
O ew {&MCM A A Mﬁfw VAR WA W\%J' /vajf

ASSESSOR'S
USE ONLY

(AN O"'(M\V &4) W‘@-&UUA [/h,wwv‘/) V) lf@(_&/‘ ngbll <€w mcm

’%7/Q K%a\ ﬂm j(,VQ 1/4’\ %‘7« 0(/\,4'# A’(’»\& %z/ﬁh’)ﬁ WVM tm_j
WWVL(\/“ rjrS‘?ivu IV /jr{’ﬂ?f/\ Lt W) sleed QIW\W@WMO%
“d WJW% Jﬂ“\" H @/w (v IRZA Dlﬁjutw ﬁv(?vvw)

| 9«-1«;.
k{& (vt g (ﬂ\,(,(A\Ar wa{ﬂ( éZ MW’L\ @Hb}/ T ]

Musclon boheen Thehan avd Bensivas, ,ﬁméj ed A

ORAS | o tocund biok aifons bk, el o Mvﬁu atlvolr
wa}n /Qmﬁxhﬂzw fej at e mWw&} Ea A A
%Ww [W’fmvvfrm? [@\,@/ Wi w A N/W!L [M)/Sjru/ (L “ngﬁtt
/g\;ﬂ, @17‘4(/\1/(1/) Suila ) /HWF » HLrjf Cyv% v W) [LL

w(,\,oz/a{‘Lm{m L\wwoux qwz sz'( ﬁ/j M&@Wa(rﬂ wildn H,\

i\lw dimvch Gud Oew\\%kx} L«Mp vM’ {;Lu/ cells ol

N NA Mjaw ) Nvl?wb@ (v caemw' AUy b M,Qc NA) pd

[{’&@WA MM M /kkul \AQ(M‘@(\M/{’) (‘{/\0\\(,(4 M)' Gl/cw\\m/{ f/lé

6{7(/(,@()? [ wa\/@ ’H“/‘/‘ J\w’b C’LW MM Méol . A‘OIW#‘%{
wdlu

o (7

LA V’ VV[’\‘CJ\ M/& MAEAY g oud ﬁﬂp ‘#“ e Jo. 4“’”(9{

of o alldy Gudec & Eifs) sl

A w lww@ MWUMI» s L\/Awwf

) ot o i avd |
,A(‘c’ﬂ v\zL( é{,&ec( '\Aunﬁ {/W fgg(wcaj o ' [ﬂ (/.

iSran

/ Lwc\ W rwﬂ“’) Q 9{ Jove wm%lﬁﬂ/& volat u&s S AT ?;Vmweé;’ a/y
Vv euwka) waren abiut oe 6

Lt ool g ol 1S fless o



QUESTION
NUMBER

13

Write the question number(s) if applicable.

Extra paper if required.

'
- . ~ - - e -

Biology 91606, 2016




Annotated Exemplar Biology Level 3, 91606

Excellence exemplar 2016

Subject:

Biology Standard: | 91606 Total score: | 20

Q

Grade
score

Annotation

E7

To gain E7 the candidate discussed the changes in skull structure which result
in a larger cranial capacity for brain expansion.

To attain an E8 the candidate also needed to discuss how the centralised
foramen magnum has reduced the energy needed to support the large neck
muscles and this now available energy could be used to run the high energy
demanding larger brain.

M6

The candidate correctly explained in depth the adaptive advantages for each
of the tool cultures and associated each correctly with the 3 hominins.

To gain Excellence the candidate needed to clearly identify and discuss an
advantage or disadvantage that this form of cultural evolution had on biological
evolution.

E7

The candidate discussed in depth the advantages and disadvantages of how
environmental conditions affected the various dispersal routes taken by H.
sapiens through Asia and Europe.

In order to gain E8 the candidate needed to clarify that for admixture to be a
selective advantage the two alleles (HLA and /or EPAS1) needed to be
inherited / passed on to future generations of H. sapiens.






