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QUESTION ONE: INTRASPECIFIC RELATIONSHIPS

The stitchbird or hihi (Notiomystis cincta) is an endemic species that is now found only on islands or
mainland regions to where it has been moved, due to predation from animals, such as domestic cats. Hihi
have an unusual breeding system that includes pair or group nesting.

They defend a territory in the mating season of spring and summer, and have known dominance
hierarchies. Older birds are dominant over the younger ones, especially those of the same sex. Males are
dominant over females, except when chicks are present at the nest.

At the start of the breeding season, the males sing loudly until the end of the egg laying season. They also
perform flight displays at the nesting area, which enhances their white and yellow colours.

Male hihi Female hihi
Source: https://nzbirdsonline.org.nz/species/stitchbird Source: https://nzbirdsonline.org.nz/species/stitchbird

Discuss how behaviours of the hihi work together to support the population size of the species.
In your answer:
. describe the terms hierarchy, predation, and territory

. explain how a courtship strategy. such as singing or flight displays, can be both an advantage and a
disadvantage for the male bird

. evaluate how behaviours in bold above (group nesting and defending territory in the mating season)
work together to maintain population size in protected areas.

B Hievackd 15 4 Social ‘pecling® Over  (Nidh dne most
dominant bird bting at e top A esscwbially hoatwa
~ Fusi awess te thtds such as (pod 4 mates | dhcm in an
,Ag"f‘“’v, the Suvardiratyy {OLLOJ‘ 1Cvvitdvy 1s an arca tat
i3 dedenard fvom othiv  ovrgarisms « it rs(ocateek irsid ¢
e homt vange  which s wheec ale fhev fgod s 4
ihtiv n3t would bt in theor tervitovy Whick (5 a safc¢

P loce the hiki can vaise hiv young . preditation i3 gh



Print Script 24/01/23, 11:35 AM

(cats © amea(s

eocploitatidwn yclationship wheve  the P(ch(°’5 arc  positively

hcqq!lJCL\l < (FC(‘LC‘

cifccked as ihiy catth A ptrhapy cat o
“\..c, Hilil
pred The (OurtShip bhechrhaviours Svowrn by  dhc matc Hilly
Show lodrchk simqinrq <« hiyprays {o attvract ¢ €emale Hitloy

atbtlmtiorn so 4hcy cor pass or ihciv qercs - Thesc vitvets caw

Le disadva-iagqcous 4 advartaqiouas to the matc Hitlis.  Shows
the {cmalty that fheyq avre o4 ke Same spccics 2 flaciv displayq)

50 Aat dbey

would ¢stmtially  attrack e femate Hili €0 them
. o

Carm pass On thtiv  gqeres ; courtshiplalse srows Supressccd

aqqresdion s that the bivdy can qct closc €rouqw €07 motvrg

This . sivataa
an 153uC - (ourtShie alsc maars 4bkat
asAbcu Will ave
v
i€ dhey ave it Cro(u'at:;:::m

as e best qune i witl

impatting dhe tnUve  gpcores . So e of Pass cd
T surer,

it iy was  priviousiy

tht birds (matesl  will only pass  on their qenes

sch(how\ positivity
strvatcqy <Cor i mmates 15 Heat ac

¢ costs of 4his couvtship
whol¢
. € : _ : Secey,
e sscmtially i Udecs alos o Crcvqu" mcan irq dbhad weile
it mau attract matcs ¢or bvecding 4 may alsc mcan hat

they have (ess Ernecray {ov maﬂ,q A AS well as 4his sint ¢

it 1» designed {0 attrad the {cmate HiHiy it may also athractk

unwanted pecdators whicth neqadivety  cfEfeces bt bivat as 1 ¢

(ould dic A thevefore not bt apble Lo poss o s 7Cﬂcs.

G—v-ovp—-rrcyt-h-q Howcuer the advartaqes putweiqh 4k ¢

rituals allow fhrtm 40 matc a4 g *

Chisadvantog s as Hiesc

pess o th tv q(,ht’ . Gvroup restimq A dc((nd.pq tevret Orj

e mativ g Sca s avec berefreial <4 keen the spcucs

qlive A allow for movc pyoecctcd Maelv-s- Bu hcstirg
toqcther as a gvoup With potcntial Hicrackes | they kaw

There is more space for
your answer to this question
on the following page.

the advantdqcs 0f saecty ir humbcrs

as +the HiHi ¢ awm wovlh toqcthir to



Print Script

24/01/23, 11:35 AM

fight  0f€  preditatior sSuchas JOmestic cats . they

also (an hunt

{oqcther  In groups A taevt fove coltectivity
waste (ess Crcvqy A havt MOrC Cncray €ov pavcrtal
(url mcaning the spccics 15 move Likely A2 suvvivc, as bt
g fEspving ha we a hiqhtr  chance  of suvvival in a
qroue . lin the wests thiy havc a L‘(:’rachcxj,whl'(h ~Canms
that e  fitkest  paties can pass

On dbeiv q(nes

{o the écmalts  as 4y ave ae the top o€ the Hic¢vacine -
TWis csscrtially i proves the {itwess Ot ¢ entikcC

Poputaho», @y +

mceans thed art more (ucty €@ duvvive,
€ tvca didrt  4voup rest |, it would be muck more
(v leny {ov pvcditation to Uittt ke bivds eSscrdtally
Aot mainldining  populalion  Sikc-  py having a {lrritory
4 mcans ihtd  arc  actively  eferding ke mesy %
becaust i a4 qvoup hese th¢y thavc €his sa(ety i,
Nunmblvy- «U«'ﬁf&:-“ mcans i at 4hciv is a Sade pLace (o
neot raisc Yyounq , mcaning thal more youmg
ave Liwety lo suvvive £ pass & civ dillcecot genps
incrcasirg qcncfl'c varidlragm

<« Jhewi€ors lotal suvvival p¢
{\“( Populﬂ\(dh In aﬂﬂhqu-\a (’"UI'VOO"M(»{G 1

(drnditia ~y -
l*'CIthq a f(‘vrito.nf

also mcans they  have a vwcliable
Souvct ot food UWhidh mceans MOVC CnCrq y 4 ey Grow
whivt tht  {pod s

so dhey -a dong have (0 wasec e~cuy

0w Loolbing {fov {ood as much L dut Lt chavcd —csi ir q
Jhiy - splct de¢c dutits (ki hgr( | wcaning thiy hav( 10~ C
tnwqy tovr  malirq. whill {(vritovics

1CqurC (mnlvgqyq to

maintdin  (h binclits oulwirqh  Jnt (asts 1 gucrall  pesting eoqthle
< jCvrdovd toqethtr mear griatls Suvvival vacce

A mlAAE IS ~awilato™ e 2P .

2+ 4latvcéove



Print Script 24/01/23, 11:35 AM

o]

QUESTION TWO: MIGRATION OF INDIGO BUNTING

Source: https:/ebird.org/science/status-and-trends/indbun/range-map Source: www.flickr.com/photos/slingher/4522490194/

The indigo bunting (Passerina cyanea) is a bird that flies a long distance during its yearly migration,
migrating only at night. Indigo buntings fly about 2000 km each way between breeding grounds in eastern
North America (shown in red), and wintering areas from southern Florida to southern Central America

~ (shown in blue).
Discuss how the behaviours mentioned above combine to help ensure the success of the species.
In your answer:
{ . define the term migration
, . describe the biological rhythm shown, and give the likely environmental cue for migration
. explain a navigational method for the night migration of the bunting

. discuss how, despite the difficulties of a long journey, this repeated journey has enabled the indigo
bunting population to be maintained.
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QUESTION THREE: DODDER

Source: https://upload.wikimedia.org/wikipedia/
commons/4/42/Cuscuta_campestris_covering_
host01.jpg

Source: https://bygl.osu.edu/node/1682

The golden dodder (Cuscuta campestris) is a leafless and rootless plant that lives off other plants.

It has a growth response, enabling it to wind up and around a host plant, branching to form a tangled
mass, which can spread from the initial host to nearby plants. It uses a special organ, the haustorium, to
attach itself to the host and grow into host tissues. Through the haustorium, it gains water and nutrients
from the host plant.

The flowering time is critical for the successful reproduction of the dodder. Various environmental cues, J
especially changes in night length (photoperiod), are perceived by the plant. Very little is known about ‘
how flowering of the dodder is triggered to start; however it is known that the dodder has both short-day
plant (SDP) hosts and long-day plant (LDP) posts. Scientists have found that the flowering of the dodder
seems to be synchronised with the flowering of their hosts, as they flower when the host does.

Discuss reasons for the success of the dodder.
In your answer ;
. identify and describe the interspecific relationship between the dodder and the host plant

~248L Hhigeao tropism .
. explain how auxin enables the dodder to grow up and wind around the host plant, and identify and

describe this growth response

. discuss how, through the ability to live off other plants and flowering at the same time as their hosts 3
(both SDP and LDP), the dodder species is successful.
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IAnnotation

E8

This candidate thinks through their answer well, following the
structure of the question and the scaffolding bullet points. E8 is
warded as they discuss how the benefits of the bolded behaviours
from the question outweigh the costs and enable the population to
be maintained through fitter young surviving. Additionally they
include the other behaviours of hierarchy and courtship and how
ALL the behaviours collectively enable the population to be
maintained. Collectively this allows E8 to be awarded.

E8

The candidate again shows that they are reading the question
through and taking the time to create a logical structure to their
nswer. They discuss how the benefits of migration must outweigh
the costs, and they include more than 2 costs and 2 benefits, which
adllows them to gain a full E8 for this question.

E7

Another solid answer, confirming the candidate’s ability at the
Excellence level. Well structured, the points from the question are
tackled in logical order. E7 awarded for discussing the how being
@ble to synchronise with both LDP and SDP enables the dodder to
take advantage of pollinators attracted to the host plant, increasing
chances of successful pollination and leading to greater success and
survival of the species. This was considered to be a borderline ES,
with the answer almost providing sufficient evidence for the first
Excellence point and would have been awarded if the candidate had
made clearer their understanding of how more resources could be
devoted to reproduction and greater success and survival of the
species.

The awarding of E7 made no difference to the candidates overall
Excellence.






