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Guestion gne

™me ﬂmj[a(me, be.n(} & keystone gpecies, would howe

had a large contnbution to tne eogystem. How tubr, dye
to UOmwuy rRayens, e speues pecame extin(t, lecw'hy
YTITEE NRYAkUR consegulneey oh the ecodystem.

The thyaune dug ond lwed ; purwws . with theiv extincton,
these unows /i do not €xist anymore /o more are
%e' e thylaune's bursws may hawe beep used by ofher

Hidm-1 e JAme hapitat for swetmer shelter for
example, i they had O mutudlistic rel0tonshp. AeaegerTuw
e extn(ton of the thylauhe would howe hegatuely
wipacted tuese SpECi€), wino would Mow b ualntrable o
predaton sv xtreme wedfhiey efH—tvent) Haaf due zo
lach of safe #abr bunow prevouty provided by tire
Thglaon(s. o ShowS Q Anotk—on ™ tffect, a5 the
extncton of tpe thylaane speces would mave negatively
mpacted ther peies .

ArwIn®y oxomple of M possiple nedatue kmods—on eHect

M e Cwsystem nould pe the degruptior) of food chahs.
ylaone hunted possums, lizzards ond bids, and
5(,GU€V19€d carcayses. Tae—twappto—ri=tre— Tne fhy/aue
have O exploitation weldt ) np with these anmalbs, jn
panicular, preddtion. Tne thylaane bentfit m ) retaton-
thip as ﬂnaj opta) feod, whle tne e anmd/)ihtn
R el prey, are hidmed oy kiled and euten. te
et of it fuyoune wourd have ol§rupted this
relatonship, 03 e prey  gmew€y e longey have thylaane
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pRAATors. B Thd Mal) reSUuk m onmCrease m £ne
populaton AuMDers of pred spedey diut to e vedUlty)
W predatoys. Ther extn(ton , howenty, Olso may decrea
fe MteIspecific Competitionmie thyluoney had witn e
Tasmanian devels whoeshared diets overlgpped. The
populaton numbers of e speuc) which Taimandn devy
G130 Pm‘j%a;ﬁ?\g‘man '(sgie\\ eégjl“%kfw,ﬂ (.small birdy aﬂd
mammals)) kessbedy but other Peuey, sudt M lizards, that
Tasmaniah oeuls co not eat, wil/ b2 Mot mpacted @
ey may eapenenc o populaton grwth S with utry
[avfﬂe numpers of orraamavm Ww‘m Tt Tthe (Atk
of predatovs. Tne Morta)? M (ord populaton Size could
(oV15eq wnﬂtj furtiey dovupt The elosystem negotively.

e SwiaY diet of the Taumanian aevet deud| o mjmcmp
naicates possily 0 symlar ecolgical piche oCcppied b?
botin. T\ WW& Speci fiC CoMpesition, PMWW) toy 0061,
uld hav® led t Thylaane eventudlly beng oitwmpttd.
Thd follow s 4aulse’s nwaggg m-cun) jtete) ot two

comptng fur tWe sdime lomited reseuyces
speeie) A M—Hrt—fepppe—egatagrant e cannot Lex t

Sfablfaf“*fﬁ‘?“ bétler 0lapted | utcompete anol etimingte
e otney - Thi means tne Tamanid)) olesi 7=
populdtfon would howe noreweds, due to veduced
nterspecific competition when the fhylanes pecamt
extn(t. The pientiful food auailable fr tnem would NAVE
ledt to fhstey populaton guwth 03 legy ey wuld
needd to be wasted W (ompeting wlfh»qu{aag% 4Ve§l)agbmw g
lesy Tasmanian dewils would be mfured or siled i fights »

fhat may sccur arth thylaone for food. However T
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The Tasmonan owi| themstves ore now l1ted oJ
Winerable / Cn’ficaltg wmdangtred on £ne UV ed cirt.
o 3 pecaune, efofzowmg tyllme extm(fon, +here

was o (08 mp dew] fcdl tumowr doeatt. Jivice )
(ancer was transmiliaple, it would have quickly spread
among the Tasmaman dedl populltony, cauiing death. Ty,
e numbtrs of Tasmanan oeuls diep Slgm'ﬁ‘canﬂy, which
adan, mpacts tne  food cm};)wjd A 1S prey w-speciey,
wortd. particu(Qvly e ones-shared aith 1@ Tuylaane,
wowld hawe decreayed predaten, as 2 predator pele)
(thylacne and Tagmanad Olewl) have decreared m
umbptr -

The fuylAunesese joa) wur® albo prey ot wedge -ta ey
cagleyand figes snaue), Jo o predUtr - prey relationihp
g olso reen Neve, with tne tylavine beny e hameq
SPUEY M ) (ase, ond five e eagley and guake;
benttiting. Jo, the fhylagne’s extn(ton would have cibo
decrenyed food Qualopiity tov theye predqtors, nCreany
e inhaspeadic Competitan for food within +ne populatesy
of eath JpeUes. Thy neqartively impacts fhel Jarmval.

The plats, kwiey ond predators of sypjdr gize ¢, the
Th‘jlaawe, Mivoduced by guwpeans , would nave

furthoved mtepecdic ompetiton , and atter Tne g thyacnes
Extn(4n, the)es specics would nawe flled. the vt nevly
Vacant nicnes [lef by the thgluane (adoptve
radiaton may ocur). TNESE predators’ populatony wl)
nworease n size, ond May prey sn ed= Nnative fustralioy
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DPQC:‘C_\-T"N’ natve Spee not we enwaynteyed

these new Predaters befove, and the Sighificant Morea

Wty population srzes maf beyuHd W decreost o
be evtn extin(ton , of natvl Jpecit) suh & orvely,

that the cats e 0nd fox€) pw;j on . Th) W u[f,mqv‘ely
re Al blba{UM"ﬁj :

e
UL to fwe tone yole of he T‘M«jlaC'V!f’ as o Jpeuc,

saentptS fowe been tiphg to oe-extinet (f. Genttc
maniuUldton uld be used to oThd  flough conmyg
using préstrved thylagne DVA seguerices. The fwtolay
Mustum nas attempred to ds t 1h (999, with ho
eju s - Thmj tred usng DNA fom ruiedm dpecimiens
put Vo vale embwo rejulted. Tho culd be due < &
the DNA wed peng damaged oy not well preserved .
The Tasmanan deul e and guoll Lu&[fzuwm{dmtd o be
ied Qs JSurregares for thd>_greject olu® ts haung
A commen anieytuy with thylacnt Thd gtz deq,
Otogh not catned out, it net partrulorly uabl®
HeEF, becase taR Tagmanan deuls and guoll are
wipwable / (itically encldngrred themnitlves. Ty,
Wm%g?ﬂﬁ L Begaly sl vk
they healthy, “Z’U’l Coaltl wovsen fﬂ&ywcf!me/rua'hon

saccessful

Jtofuy on fne [UCN ned Lit, aage the s resuHy of

so Junwgagy of fhe tylaune nof bemy, gaguarnted

mbmg B oy Endangayed speuey may enel up /gm‘y
W ovan, so 2 aot a gmort choice to mahe .

The Colpssal @ sutneey 3 d b‘oeﬂgné’@nnﬂ compantj.
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extn(
Ty have clomed that They wil clon€ the ‘thylaune

uSMﬂ a  near - Complefe qmmvlaay)(’ Oen ome uﬂny
prestrved Thylaant peumens. Tne gapl ot Jad  will be
tlled usng twe genome of tne fax=# tat aled
dunnart, “wantn o e corest [ung relative o tne
thglaane. (lohng usmg thd wetod bt JUlceIStul,
s dupnart OmA witl hawe highy Simmiantie; ts the
thylaunes due to thelr close relatedness, so a compute
thylavne Gepome Coald pe built- However, The sula/
of tue clened fhylagne wold prove @ buoew challenge
o 0 betause the joY ArE bon undevoeweloped . The
Ulitadal young of the fylddne 1 espeaally anerable
bVt e yize of O h(e gleu and livmg - The }hg/a&rnej
wi k- shategnts os fhey had few fipnng at snce,
and natured fpeir yowry to W ful/ development m q
pouch- [t would be dificult t=om for u joey %o éseip
wito-ar full development vithout a mother thylaunt .
lf onotitly marsupAl, who also have pauchey, way uied,
he ey may Yl be W)h’tw@ to SUUVe dye —to

- Nutinh (/OUI’I% beng a hghiy energy demand,
muestme YT, which otiy speu® may not ¢ willthg
o o They may also regnie te thylaane Lty oy
not they owp, jo /eave i~ £ die- Therefore, tre
(elossa) Ko subneey pwject 6 um(ku,«j To be

JACces su).
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QU ytion 4wo

The pm-taled godat M I mi7rates F between A4k
and New Zeamnd 920«%3- ‘H*#Mtgmfhw\ 3 The reju{aw
mass mousent of oryunmJ of-a specie) frem She regien
T obotigy,. To SULE)) fultj under € Juh roupyed)

te bar—tailtd godwt) would have had mam) adaptaten
ty MmeL+ The ewwgrml m7wyemems.

Hr To enswt that Hregm fne por —tadled ﬂodwif migrate
ot g the same time o5 each ofher, they would Keawe neeqd
to hove e to know when To myutt. oewnt ,
mig N would be ponfley, af fﬂey would ngt thceunte
birteding partnés i Aloaa, jo Julcesstu) réprodu(ton
wowd net oty lwhith was the pupese of migraten). 7
would (ead vuajfaﬂ-” of enérgy and reyource). ‘fh%’
S, H'ij maw) bp  thggered o migyate due tof Mterna)
pslogi Al ok tHhat W@F{%cnw«)w
withh the epuvenmint | suth &) oay (engthn, so tne bidy
know o beghh) migrating finhy, WETTZ News Zealand 'h
morth, and back egam wm Sptember.

ond Mgy, Ul AS StWGTSN, or geting lot any
e woy), O associated withif. Taus, for Mgratey o be
hawe occurred for o Loy time, Jhuvn py fossi Eucdlice

of ® box - tailed g odwtts, and Fayed /- tne pepuliten,

e g benthty of m;am’h’on it olrtw&'g\/) ‘e nik -
Tho meany MGVatol #r Ars—tr giveJ the ppd) a sto
SRRV o\d\fqu'(Lg,("TV)e IstEe m9mﬁp9 allele) P /:‘/LeLv
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arose M the ooy -taded get gedwt thwugly a mutaty,
As the phenstypt) g coded by the allele) proed tenctud),
tireg e MAVAUIG witl) f wou(d hawe been move ‘fit’ So
selected fov, aj they weve move likely o Jurvive and
repvedue. They passed o thé® moration alleles s then
sffspnNg, Cluxvey fyze allele freg L€ to Mevese in the
popultrten. Aelckon pressure for tho may be focd
avaiablity, a3 MHaskg hay pentify) aguatic Mvertebraze,
and shellfyn [ov twe par-taled godwit o fq’f,pwu[d/hj
them the putncnty and enty peceltd for successtu)
reprodU(tion. In #8 New 2eqnd, ey 7 JAnE 0y win ter, s
food may vt be a5 recdiy audlable, jo Mtaspfic
vompbtitioy for Jood would hawe been more M+nje 1y

NVew 2ealand A these monfing, so Sk es Sful rﬁpvodumo./;
Moy bR mere Odficut.

alleles that coded for

The.RAOYpes that wte nad a st ectie adyantage
coutd be ussoGated with todNd frnphysical feature.
B The (&“’J&%hcm of the godwit Mclude & haumg tat
HtoV€S: Thy wontd be hepefiual i the migrater oumey
s (f enswrty the pivds do net prawe o death, and
howe a sutfigept source 67 pf energy to mee+ )_mﬁo,%
demands of aCtively flyng Judn ditances (vobr DLy, )
Tho > epeually tuw for the ley fon Moska o New
Zegland | wpnih ) the ungch‘ Rsh-Stop fluyht of any
bivd (1loocokm). IF takes nne days, but #1e= 10 penod
i of Al woutd eguwt gl amounty of Gntsgy o

Vo othér

4 retPpp  ceep Wlnﬂ . Fatw adap tufony such a hauu?
¥ ht‘jhly efhaent mefalpolnyn aid thd teo a5 7t Meun
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ubshratey (un bR quidkly vespied [metaoled To
prouidt  ATP (entrgy) fsv e o - Taled 36dwi7‘ Wen
needed, olowng 7t to TakeOn tne Jpuney with no
stp05 - T  dense MUS(@ Apre) (oupled with e Shiong
h,ow&{,wmb bone sHutuve allow S%wng PAGHEY MILLIC 1€)
o et h the 3oawit3, Ollowing  them fo Hy wntinlewly,
and also prevents b«&iny agnificantly plown away m
sene weather evepts.” The (o wing Shap e of the
bird gl o adapted to reduce drag when fiying, Lo
a}m erreg entvgy 0 reguived m flrght.

The mﬂdrd{?bﬂ to Muka, fhom MNew Zeacand, ;m&re)#n/dj
o spans oulr months (Morlh — june) . Tho 8 sf-gm‘ﬁ'cam‘? 2
ung&v Than the hne day mfgratw; bau the other “"y-

o

Ty N becae the paﬂ/lway N net npen-Stop, Myslving
H:OU‘?M Jitey to vert,e vefuel and thPcwew{\«-ofr\}l(f‘/'
Stuge of X‘jgouumv. Tno odaptaton o ampovtant , oy the
(‘Jodhﬁt) oye mfgmmg to AMaska to breed. THermeHs-
peproducng A Ol 4N energy - demandng tak , so
the godwify capnof » spend all their enersy on 7
miqrating, ag it would eawe the biycls To tired to %
breed once M Alwka, T defeatng the purpose of
i Migyaton.

Atedke Jn addhi (o0 te the obundan? feod supply ' pejka, |
the par taled 9oduud3 breedng thert may Oljo be s
peneficd) ns T alows ajf breeding goduwrts asyemble
h 0l jame locatfion Trm—a JNR tur bney arve

oW Oifferemnt places, then bV€€d;Y)9 would Noveayp

Biology 93101, 2025 00371
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Cjem%'c delrsity W\ thefy Speuey ompared s (f —{-hey
hed remaned y” vew 2eatand. The godwits also do
not breed unt) they -thivd ot fourth yedy, so do nof
rReding ony ) thivd or fouvtn !

a)l mrgrate. ©m redlcey e wtva specific competitoon
fov wmated M oo~ Aloga, ontnbuting to greater regroduchve
WUl(eYS. H0 The noh -breeding bivd) staging 4 New
Zeatand o beneficd! wo us they are ot nskung thew
hearth fr an unweécessa I e , and also

oo not empete with theé bv«dmﬂ geduwils vy Alkg

foy feod (reduces mhaspecific competn for fosd).

The popwiaton of tme par -taled Qoduals oy unfortungtely
oleufww? (neary do4 opnually) . TS 0 assotated wrth
habitat losy af ytopoue) sTtts, particul aviy h fne
Tellow Jea regioy), Ty B Mgratin 9 bar=taled godwry
fow) New, 2€aldnd to Alajka o’ fhuy negartively
mpactid, as thar jouiney becomes nskity. They
may) net 6€ able to 5aFcIy A& pest , anel fov fund
Juffulnt food to Vefuel. FHr (onseguently, e Mgrering
bivcls Moy ot get enough energy to succerstully
reachr Alajka +o breed. (hangé) M undg pa-h‘erﬂjdu(’
to ot cimadte (nange coutd resutt M the godwts
lvsmg therlr  wa) dum/zq mighation, /f they) we
wind ddrector) to navcggre. They could also be
Bausln off Cotiyce. Bemty [oft wolld meay -+ not o)
ety , a ﬂﬁt&y olw not amue m Alashyq. ﬁ'(hdﬂ?{)
1 temptratunt could ollyo wmpact they encogencu s
MeCnAN§MY  whiCh tell them whén To mgrate,
m€§51¥19 up twe mram»tovv (Yele. Dur To H“ﬂ’“ﬂ

Biology 93101, 2025 00371
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Sit€ papitat oSS, new migratony rute may abe neey
o bt found. Howtver, 0 0 ke, Of et It wourd
Mmool Havellhg wa new utey, Wb+ 1 Crea)p
cnancey of deathas much would be unimowp . THUS,
Cmate  change oecredey fwe likeliveod of Julcesstu)
Mfoyaﬁon, foy thoy oov\*n(/lkhwﬂ tw they populatey)
(W= -

A ke prdflﬁéomlw), tue migkaton could i cawe e
suvuval of e htter’ by paturdl SeecEn. host thad
SUCIfully o ke e mYraton jeunmey wi e dUP
Pa&h on they Qfleles ‘60' they OH:)P”M?'TMQY will
essenfidlly be te fiffest mdidudly of the
pularton, yo coVYfm'(oufmg s +0@ Jpecres pecoming
MYl fit 0s they @ contnpute then ddvdntag ous
nll€ley to the g€ pool. T § bor —faled goduwit
HPRUSS wtll b€ move I:‘keby 1o Jumile as o resu /.
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Queston 3 thwee

Aonw sapeny ond Umnpanzees ) Cerberr ore ae £o
Hntow grojecties. Seueral adoptatony nas ullowed Homo
SAPEN) o utilae pyojRcties move £hell chvmpanzee,
MUAULMﬂ PW())\CM el W()’t(.(, feature).

e humah avim p bl £o yotatl Mo¥e than tne (himpnzee
due to Aferen(® m showdey ovientatsn. BaR Tho allyws
fue Ovm to be chawn furtier pack pefer® tiowing o
pjectie | @ whith generdfe) more potephal energy that
D (ater convtrted Moo luinetic epergy, leadmg to o
vl strenger throw . ™me mapy ln e ymo%ffﬁ%”_ tne
PR(4oralo WJ“’Y M 0t uman D honzentalt, whle it O
diagonolly ugwardy N o chimpanzee, which ymedns g
hamon an put mor® muste strength i fhed fMows
M controdt with the Chimpanzee Th) Qllows the
projeaie fo 0 nE{\gpwn a greater dotance oncl g
reotey fovce "<lne DK pvestnt i Moderm humany ond
pRGENt homming mow) howe olso comtnputed The
GDFS gewe vanawt i the modern humap Shows enhapced
rotatonal Fangd of mution N the sheutdbs ) qluws
human) to move e avm hwto tne arm-cochny
pIasR dte esnfS T overnand pwjectite Hhiww, Hire
nireayng e Sul(eyy of the Hiww. The ACTND gene
) reb?ov\ylow foy  fost fwitch musce Elovey | whh
ol (ow S powerful, explosiVe movewenty PR~ More
efhuent than +tne dumpaneee. [t mean) that huming
howe the oblity s move fastey m thR acchlevaton
pVL(l}P of {—hvowww), Otlwvuy‘mj the PVD}'C({'IIP T @R
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Hiwwp with 0 9V€C{T3v fovce, so rf trauels +urthey .
Theye adaptateny <o Gllow LeHer trow of prosertie)
nwe allowed the hominins to target specific

anmd{y ond hunt and Ll them fov food - Tho
would howe dllswed A Move NHErTo Ao

NU Nt —nch it | wnin would ewt contnbured <,
better bram dewelopment Tese adaputons , suc
s o low wide Jhoulders and ong legs may hove
been jelected foy, POV other funcfiony,not thuwwn
Lol , il shealders wowd hawe heped mamtam
patance fov bipedal walkang, and [Ny /eys Mapes
b,peda/ Wﬂ/wng a more eneqy efficcemt process ag
on€ Ha- yhyde cdn over wsre dotancé). (n addrie
o ARxple wnty hetp~ elps with fhww\hv, but 15 alLv
W gighikant Feature fov prewdion gnp, which
hovnmms Qrve inow) fov .

e desrvm 0he mapntature of the projectiey
ol 0 tend of, pecomng mUoanaly secaled o)
twie went on' T " ilturq) euoluten of teols ¢efect
the bt0L09}Ca’ voltioy of hOthIY)S) pO/Hi(,(AIOy[j
bral g size nuease. The stone —tipped +ynowmg
SPRAXS wios JikeW Wsed by Homod ers erectuy, as the
Yok tp 8 tear dopped Jhape, that concdes with
™e J%eiﬁl%m%%m?ﬂ?ﬂﬁw W the Atheulean ol
LU € The poisdlh en “toné —tipped twing s pears and
Arvows juagests e creatve ought m the hominn A
thot nsed it go with 4 (argey bram and dAevlupey
tronta) Lobe . Th) poits T Homo neandéwthalere and
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ould Nw? Wowed e humj

HOMO 3apiens using o ugpe of projectie? The
Atlatls cspean fivowlrs) and # bow ond Giwws appear
o NWe peen wed by Homo: sapréhb sapiens, & rf
reveah wmmcl hgher Jevel tntc@l tinking ang
mManpulaisy ot matends . They used bone and woad ,
Woich A makendly that wos used loter on m G '
Wlwp% paleorthic) - Projec’me) would  hawe
Pwued Uty useful m unrting, ond lates fishimg,
furthoy ympyoing tue hominm Oietse. Tho woutd
howe vesdited ma  posiiie feor feed path | wnove
dwbpestmmt omd remmengnt ot teols wourd hawe
led to  petter diets, whichh would altow denllopmesrs
of [WGLy byans, tmfwere tuen used to Mdkl

nMove  sopnivhicated  tools.
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Marker commentary

Comprehensive understanding about the ecological
consequences of thylacine extinction on the ecosystem was
demonstrated through discussion of the large impact of a
keystone species and its role as a predator, prey and
competitor to other species for food.

In addition, the lack of burrows created for other species to
inhabit and the effect of introduced species that filled the
vacant niche left by thylacines was discussed in terms of the
reduction in biodiversity in the ecosystem.

An evaluation of the use of genetic manipulation to de-extinct
the thylacine was made in this response. In particular, an
acknowledgement of the need for DNA to be gathered from
several specimens to construct a genome and the likelihood of
Colossal Biosciences succeeding in their endeavour due to
them possessing a near-complete genome at this time.
Consideration was also given to the concern over possible
marsupial surrogate use when they are endangered species
themselves (according to the IUCN Red List) and conservation
of these extant species is important.

The physical adaptations of the bar-tailed godwit / kuaka such
as the dense muscle fibres, honeycomb bone composition,
and wing structure were discussed in terms of efficiency and
energy-saving features that support the long migratory non-
stop flight from Alaska to New Zealand.

Environmental factors that signal the time to begin migration
such as photoperiod / day length and temperature change
were identified.

The importance of adequate food and resources for

nesting / raising chicks in Alaska was discussed in addition to
the impacts of climate change on the migration of the bar-
tailed godwit / kuaka. Wind / weather and food availability
changes were identified with an evaluation regarding the
overall effect of climate change on successful migration and
an annual population decline of 2%.

This response critically analysed the adaptations the scapula
and pectoralis muscle of Homo sapiens for throwing
projectiles farther for hunting and compared this to the
chimpanzee.

Acknowledgement was made that some of the adaptations
that improve throwing ability, such as long legs, were selected




for bipedalism initially.

The trend for projectiles to become increasingly complex,
enabling more successful hunting was identified and the
positive feedback loop from improved diet to brain
development and increased tool / projectile technology was
detailed.

Complex projectiles such as atlatls and bow and arrow, which
show features from the sophisticated upper palaeolithic tool
culture using many materials and complex construction, were
correctly attributed to Homo sapiens.




