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Discussion

Summary

▲ The Japanese white-eye was the most effective species 

consuming the focal fruit in 20 of the 22 successful 

experiments, and comprising 540 of the 996 fruit-eating birds 

attracted

▲ Birds consumed focal fruit in 5% of control periods, which grew 

to almost 30% during treatment periods

▲ Māmaki (Pipturus albidus) comprised more than half of all 

observed frugivory events

▲ 56% of all foraging observations occurred in native plants

Management Implications 

This experimental design was used to establish proof of concept 

and is narrow in scope. Thus its inference outside of Oʽahu is 

weak. As such, more research is needed to address if these 

exotic species can ingest all native seed sizes, seeds are viable 

after ingestion/regurgitation, dispersal distances are effective, and 

if the habitat in which seeds were dispersed would be suitable.

However, preliminary evidence suggests that audio lures may be 

a practical tool for land managers to foster seed dispersal 

mutualisms between bird and plant taxa, which could have far 

reaching impacts on seedling recruitment of threatened or 

endangered species.

Background

▲ Roughly 50% of Hawaiʽi’s endemic flora rely solely on birds for 

seed dispersal services

▲ Almost 70% of Hawaiʽi’s avifauna have become extinct along 

with nearly every endemic fruit-eating bird species

▲ Recently, several fruit-eating bird species have successfully 

invaded Hawaiian forests and are now among the most 

abundant and widespread birds

▲ A shift in the composition of the frugivore assemblage may 

have far-reaching impacts on the population dynamics of 

native, fleshy-fruited plants

▲ Many native, fleshy-fruited plants have become uncommon in 

the landscape and large, old individuals may be the ‘living 

dead’

▲ The local fruiting neighborhood in many Hawaiian ecosystems 

has become heavily dominated by invasive plants

▲ Therefore, attracting frugivorous birds into areas with 

high-densities of native species may help restore eroding 

seed dispersal networks

▲ Birds select habitat based upon a combination of direct 

resource cues and indirect social cues (i.e. conspecifics)

▲ Conspecific attraction (CA) is the tendency for individuals of 

the same species to settle near one another and often 

improves their ability to locate food or reduce depredation

▲ CA has been successfully exploited by conservation 

practitioners to augment songbird populations by attracting 

individuals (i.e. decoys and recordings) to previously 

unoccupied, suitable habitat to establish breeding territories

▲ Conspecific cues can override habitat cues under certain 

conditions showcasing the influence and potential 

management implications of CA 

▲ ‘Assisted migration’ has been proposed, but not 

implemented, as a possible solution to the growing, 

global, seed dispersal crisis

Methods

Study Species

Red-billed leiothrix (Leiothrix lutea)

▲ Introduced 1918 from SE Asia

▲ Widespread and abundant; fluctuating populations

▲ Habitat: Dense understory in forested highlands

▲ Behavior: cryptic and cautious 

Japanese white-eye (Zosterops japonicus) 

▲ Introduced 1929 from East Asia

▲ Most abundant and widespread passerine in HI

▲ Habitat: All vegetation layers and densities

▲ Behavior: bold and curious

Red-whiskered bulbul (Pycnonotus jocosus)

▲ Introduced 1965 from SE Asia

▲ Rapid population growth and range expansion

▲ Habitat: Upper canopy in forested highlands

▲ Behavior: cautious, but highly gregarious

Red-vented bulbul (Pycnonotus cafer)

▲ Introduced 1966 from India

▲ Rapid population growth and range expansion

▲ Habitat: Upper canopy near agricultural lands

▲ Behavior: wary, but gregarious 

Study Sites

Study Sites

Study Design

Conspecific attraction experiment

▲ 2-hr trial 

▲ Broadcast vocalizations of focal species in four 15-min periods

▲ Assess birds within 10m of focal plant

▲ Native and exotic fruiting plants

▲ 7 exemplars/track/species

▲ Record species, distance, height, foraging behavior, species of 

plant foraging in, & behavioral response to playbacks

Control – Hour 1 Treatment – Hour 2
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Results

Contact Info:

Sean MacDonald

erroll4@Illinois.edu

808-690-7137

Objective 

Question

Can frugivorous birds be enticed to consume fruit in a selected 

area or from a target plant species via broadcasting 

vocalizations?

Hypotheses

H1: Frugivorous birds elicit strong behavioral responses to 

vocalizations from members within their dietary guild

H2: Frugivorous birds are attracted to other fruit-eating birds when 

making foraging decisions

H3: Frugivorous birds prefer familiar food sources when making 

foraging decisions

H4: Frugivorous birds are more gregarious during the non-

breeding season 

Predictions

P1: Exotic avian frugivores will elicit behavioral responses of 

equal strength to each others broadcasted vocalizations 

P2: Broadcasting vocalizations will increase frugivore abundance 

and frugivory rates of nearby plant species

P3: Frugivorous birds will forage on common fruit more than rare 

fruit

P4: Frugivorous bird’s behavioral response to broadcasted 

vocalizations will be less strong during breeding season Figure 2. Sum of Oʽahu ʽamakihi, Red-vented bulbul, Red-whiskered bulbul, 

Red-billed leiothrix, and Japanese white-eye that consumed focal fruit during 

control and treatment periods across 77 conspecific attraction experiments 

conducted from summer 2016 – summer 2017 on the Island of Oʽahu, HI, USA.

Figure 1. Average number of Oʽahu ʽamakihi, Red-vented bulbul, Red-

whiskered bulbul, Red-billed leiothrix, and Japanese white-eye that consumed 

the focal fruit during the control and treatment periods across 77 conspecific 

attraction experiments conducted from summer 2016 – summer 2017 on the 

Island of Oʽahu, HI, USA.  

Figure 3. Sum of Oʽahu ʽamakihi, Red-vented bulbul, Red-whiskered bulbul, 

Red-billed leiothrix, and Japanese white-eye attracted to Red-vented bulbul 

(RVBU), Red-whiskered bulbul (RWBU), Red-billed leiothrix (RBLE), and 

Japanese white-eye (JAWE) playback tracks broadcasted during treatment 

periods across 45 conspecific attraction experiments conducted in 2017 on the 

Island of Oʽahu, HI, USA.  

Figure 5. The average number of Oʽahu ʽamakihi, Red-vented bulbul, Red-

whiskered bulbul, Red-billed leiothrix, and Japanese white-eye attracted during 

the breeding (February – August) and non-breeding (September – January) 

seasons across 77 conspecific attraction experiments conducted from summer 

2016 – summer 2017 on the Island of Oʽahu, HI, USA.  

Figure 4. Sum of Oʽahu ʽamakihi, Red-vented bulbul, Red-whiskered bulbul, 

Red-billed leiothrix, and Japanese white-eye that consumed focal fruit of rare 

Delissea waianaeensis and common Pipturus albidus fruit during control and 

treatment periods across 20 conspecific attraction experiments from summer 

2016 – summer 2017 on the Island of Oʽahu, HI, USA.  

0

2

4

6

8

10

12

14

Average # of Frugivores Attracted per Season  

Breeding

Non-Breeding

0 50 100 150 200

JAWE

RVBU

RBLE

RWBU

T
ra

c
k

Frugivorous Species Attracted per Track

Japanese white-eye

Red-whiskered bulbul

Red-billed leiothrix

Red-vented bulbul

Oahu amakihi

0

0.5

1

1.5

2

2.5

Average # of Birds that Consumed Focal Fruit

Control

Treatment

0

20

40

60

80

100

Japanese
white-eye

Red-whiskered
bulbul

Red-billed
leiothrix

Red-vented
bulbul

Oahu amakihi

Consumed Focal Fruit per Species

Control Treatment

0 10 20 30 40 50 60

D
e

lis
s
e

a
w

a
ia

n
a

e
e

n
s
is

P
ip

tu
ru

s
 a

lb
id

u
s

Consumption of Rare vs. Common Fruit

Control Treatment

10-m


