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The	Children's	Discovery	Forest	at	the	Honolulu	Zoo	represents	Hawaii’s	natural	systems	as	they	
were	in	the	early	days	of	human	habitation.	 	 It	 includes	culturally	significant	plant	species	that	
once	grew	near	traditional	shoreline	villages	of	O‘ahu	as	part	of	a	coastal	ecosystem	that	provided	
habitat	 for	Hawaiian	plants,	birds,	and	 invertebrates,	and	 includes	Hawaiian	plant	species	 that	
illustrate	the	significance	of	place.		The	exhibit	highlights	Hawaiian	concepts	of	‘ohana,	kuleana,	
mālama	 ‘āina,	 and	 laulima.	 These	 concepts	 integrate	Hawaiian	 forest	 ecosystems	 and	 cultural	
traditions	with	current	forest	stewardship	opportunities	and	innovative	land-based	education	for	
residents	and	visitors.	

•	 This	interpretive	guide:

 ◦ is	intended	to	help	docents	engage	their	audience	by	enlivening	and	enriching	
the	learning	experience	with	additional	background	information	and	antidotes	
about	the	interconnection	of	animals,	plants,	humans,	and	their	environments,	
both	historically	and	contemporarily;	and

 ◦ is	focused	on	the	native	plants	and	birds	included	in	the	Children's	Discovery	
Forest	and	Kīpuku	Nēnē	exhibits.

•	 The	importance	of	plants	in	our	native	forests,	how	they	create	an	environment	
for	animal	and	human	life,	and	how	they	contribute	to	our	culture	are	themes	
of	this	guide.	

•	 Interpretation	 provides	 an	 opportunity	 to	 tell	 stories	 that	meld	 intrinsic	 and	
extrinsic	characteristics	and	increase	understanding.

•	 Docents	can	customize	their	tours	by	focusing	on:	

 ◦ a	 specific	mode	 of	 delivery	 or	 area	 of	 study	 (e.g.	 coastal	 plants	 and	 their	
traditional	uses	or	forest	birds	and	their	environment);	

 ◦ method	of	presentation	(e.g.	use	of	antidotes/stories	and	use	of	entertainment	
as	modes	of	delivery);	and

 ◦ interactive	activities	(e.g.	poi	pounding,	wauke	pounding,	kapa	printing,	weed	
pulling,	drawing	pictures,	poem/story	writing,	music/sound,	movement,	etc.)	

•	 Don’t	forget:

 ◦ Present	facts	accurately	and	clearly		-	you’re	the	expert;

 ◦ Keep	track	of	children	and	others	in	your	tour;

 ◦ Clean	up	and	return	borrowed	items;

 ◦ Report	to	your	contact	at	the	end	of	your	tour;	and	

 ◦ Have	fun	and	keep	smiling		

Zoo	Volunteer	Contact:	808.926.3191	ext.157
https://www.honoluluzoo.org/get-involved/volunteer/

Background and Purpose of this Guide 
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How flora (plants) and fauna (animals) are classified   
•	 Plants	and	animals	were	introduced	into	the	environment	either	naturally	or	by	humans.

•	 Plants	are	classified	by	how	they	got	to	a	specific	location	and	by	how	they	evolved.	

Classification by how plants arrived in a specific place

Is a plant Native or Introduced?
Native Plants
Native plants arrived in Hawaiʻi by natural means though the three W’s  

•  Wind:		riding	wind	currents.		

•  Wings:		stuck	in	the	feathers	or	ingested	in	the	stomach	of	a	migratory	bird.	

•  Wave:		by	riding	ocean	currents.		

Examples	are:

A.  ‘Ōhi‘a Lehua (Metrosideros polymorpha): 	Small	and	light	flowers	and	seeds	dispersed	
by	wind	were	able	to	take	root	in	a	variety	of	environments	and	elevations.		‘Ōhi‘a	lehua	
is	considered	a	pioneer	plant	as	it	is	one	of	the	first	plants	to	colonize	lava	fields	taking	
root	in	cracks	where	moisture	collects.

B.  Naupaka kahakai (Scaevola taccada): 	 Seeds	 dispersed	
through	 ocean	 currents	 from	 Australia	 and	 took	 root	 on	
sandy	and	rocky	shorelines.	In	Hawaiian	culture,	its	flower	
is	 described	 in	 a	 favorite	 story	 of	 separated	 lovers,	 half	
growing	on	the	beach	and	half	growing	in	the	mountains.

Introduced Plants 
Plants brought to Hawai‘i by people are classified as introduced 
Examples	are:

A.  Pineapple	(Ananas comosus):	Called	halakahiki (foreign	hala)	because	of	its	similarity	
to	 hala	 fruit,	 pineapple	was	 introduced	 to	 the	 Kingdom	 of	 Hawai‘i	 in	 1813	 by	 Don	
Francisco	de	Paula	Marin,	a	Spanish	adviser	to	King	Kamehameha	I.	 	 James	Dole,	an	
American	industrialist,	made	it	a	commercial	success	starting	the	Hawaiian	Pineapple	
Company	in	1901.		Pineapple	is	the	most	economically	important	bromeliad.	

B.   Plumeria	(Plumeria spp.):	Plumeria	is	one	of	the	most	common	Hawaiian	flowers	but	
is	native	to	Mexico,	Central	America,	and	Venezuela.		The	common	yellow	variety	was	
introduced	in	1860	by	horticulturalist	Dr.	William	Hillebrand.	Plumeria	is	the	Hawaiian,	
common,	and	genus	name	although	the	flower	is	called	frangipani	in	some	places.

Species Classification1

Naupaka	kahakai	(beach),	https://www.
fws.gov/refuge/Kilauea_Point/wildlife_

and_habitat/naupaka_kahakai.html
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Canoe Plants
Canoe plants were brought to Hawaiʻi by the original Polynesian settlers  

In	Hawaiʻi,	there	is	a	further	breakdown	of	the	introduced	classification	to	specify	plants	
brought	by	Polynesian	settlers	as	“Canoe	Plants”.  

Canoe	 Plants	 are	 introduced	 plants	 brought	 to	 Hawai‘i	 on	 voyaging	 canoes	 from	 other	
Pacific	 Islands	by	Polynesian	explorers	 and	 settlers	prior	 to	European	 contact	 and	 	hold	
special	status	in	Hawaiian	history	and	culture.

Polynesian	wayfinders	packed	their	canoes	with	animals,	shoots,	roots,	cuttings	and	seeds	
from	plants	that	could	be	used	for	food,	cordage,	medicine,	fabric,	containers,	and	tools	
that	they	considered	important	to	their	survival.		

Examples	are:

A.  Kalo (Taro,	Colocasia esculenta):		Tubers	and	leaves	of	the	kalo	plant	are	used	as	food	and	
for	medicinal	purposes.	 Importantly,	kalo	 is	also	central	to	Hawaiian	cultural	 identity,	
the	Hawaiian	creation	story,	and	the	Hawaiian	concept	of	‘ohana	(extended	family).	

B.  Kī	 (Ti,	Cordyline fruticosa): Leaves	 had	 uses	 that	 varied	 from	 clothing	 to	 thatching,	
ceremonial	offerings,	and	were	even	used	to	herd	fish.	

Plants are also classified by how they evolved

Two kinds of Native Species - Endemic or Indigenous?
Endemic Species

If	a	native	species	 is	 found	only	 in	a	particular	area,	 large	or	small,	and	evolved	to	have	
characteristics	specific	to	that	area,	 it	 is	endemic.	Endemic	plants	are	native	to	only	one	
place	in	the	world.	

Hawaii's	endemic	species	are	found	ONLY	in	the	Hawaiian	Islands;	some	are	endemic	to	a	
specific	island	or	smaller	area.	Due	to	their	isolation	in	the	middle	of	the	Pacific	Ocean,	the	
Hawaiian	Islands	have	an	unusually	high	proportion	(89%)	of	endemic	native	plant	species.

Examples	are:

A. Māmaki (Pipturus albidus):	Māmaki	is	a	part	of	the	nettle	family	that	has	evolved	into	
a	unique	species	not	found	elsewhere	in	the	world.	Hawaiians	recognized	its	medicinal	
qualities	and	used	its	bark	for	kapa.		See	Section	3:	Making	Kapa.

B. Koa  (Acacia koa): 	 Koa	 is	 a	dominant	 tree	 in	Hawaiian	
forests	 and	 is	 considered	 a	 pioneer	 species.	 Koa	 can	
regenerate	 from	 buried	 seed,	 root	 sprouts,	 or	 root	
suckering,	especially	where	ecosystem	disturbances,	such	
as	fire,	stimulate	germination.	Koa	resembles	koaiʻa	but	
is	 larger	 in	height	and	leaf	size.	Koa	seedlings	have	true	
leaves	 which	 are	 replaced	 with	 phyllodes,	 or	 modified	
leaf	stems.	Mature	trees	can	live	over	100	years.	

Koa	"leaves",	Native	Nursery	Photo,	
https://www.hawaiibusiness.com/koa/
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Indigenous Species
Indigenous	species	occur	naturally	in	a	specific	area	as	well	as	in	other	areas	around	the	
world.	They	are	thus	are	native	to	multiple	places	around	the	world,	including	Hawai'i.

Examples	are:

A.  Alahe‘e (Psydrax odorata):		A	small	tree	with	dense	wood	and	fragrant	flowers,	alahe‘e		
is	native	to	all	Hawaiian	Islands	except	Ni‘ihau	and	Kaho‘olawe	as	well	as	being	native	
to	Micronesia	and	South	Pacific	Islands	from	the	New	Hebrides	and	Noumea	east	to	the	
Tuamotus	including	Australia.

B.  ‘Ae‘ae (Bacopa monnieri):		A	groundcover	that	grows	in	wetlands,	‘ae‘ae	is	native	to	the	
Hawaiian	Islands,	and	is	also	native	to	Africa,	Asia,	Australasia,	North	America,	South	
America,	Mesoamerica,	and	the	Caribbean.		It	is	introduced	on	Grand	Cayman	Island	in	
the	Caribbean	where	it	is	invasive.

Conservation Status
Conservation	status	is	the	designation	of	a	plant	or	animal	species’	likelihood	of	becoming	extinct	
or	having	already	become	extinct.	The	International	Union	for	Conservation	of	Nature’s	(IUCN)	
Red	List	of	Threatened	Species	is	the	most	consulted	global	ranking	system.		

Species	 are	 divided	 into	 nine	 categories:	 Not	 Evaluated,	 Data	 Deficient,	 Least	 Concern,	 Near	
Threatened,	Vulnerable,	Endangered,	Critically	Endangered,	Extinct	in	the	Wild	and	Extinct.			These	
categories	are	based	on	current	information	about	range,	population	size,	habitat	and	ecology,	
use	and/or	trade,	threats,	and	conservation	actions	that	will	help	inform	necessary	conservation	
decisions.	

Established	in	1964,	the	IUCN’s	Red	List	is	a	critical	indicator	of	the	health	of	the	world’s	biodiversity	
classifying	species	at	high	risk	of	global	extinction.	In	2016,	IUCN	classified	87	percent	of	Hawaii’s	
native	plant	species	as	extinct	or	threatened	with	extinction.	As	an	isolated	island	archipelago	with	
a	high	percentage	of	endemic	plants	(found	nowhere	else),	Hawaii’s	plant	life	is	more	vulnerable	
to	becoming	extinct	or	threatened	with	extinction.			https://www.iucnredlist.org/

Traditional Hawaiian Life 
In	the	early	days	of	settlement	Hawaiians	lived	in	harmony	with	their	environment.		Each	family	
unit	 lived	 independently,	 farming	and/or	fishing,	and	making	 the	everyday	objects	 they	used.		
They	cultivated	plants	brought	with	them	on	their	voyaging	canoes	and	experimented	with	the	
plants	they	found	here	to	add	other	edible	and	useful	plants	to	their	lives.	

There	were	no	villages	at	 that	time,	and	 rather	 than	a	house	as	we	know	 it,	 early	Hawaiians	
developed	something	more	like	a	compound,	or	kauhale,	with	separate	structures	for	different	
activities.	There	would	be	a	common	house,	or	hale	noa	(where	the	family	slept),	a	hale	mua	
(men’s	meeting	and	eating	hale),	 a	hale	 ‘āina	 (women’s	eating	hale,	 and	other	 structures	 for	
things	like	canoe	making	and	storage.		

Land Use2
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Families	 typically	 lived	 in	
relative	 isolation.	 Location	 was	
determined	by	terrain,	access	to	
fresh	water,	and	similar	practical	
considerations.	 Fishermen	 lived	
near	the	ocean.	Farmers	selected	
places	 with	 good	 soil	 and	
irrigation	water	for	lo‘i	(terraces)	
to	 grow	 kalo	 and	 provide	 food	
for	their	family	unit.	

Trail	systems	connected	kauhale	to	each	other,	to	the	forests	for	hunting	and	gathering,	and	to	
the	ocean.	Responsibilities	were	strictly	divided	between	men	and	women.	Men’s	work	included	
planting	kalo	to	pounding	poi,	house	building,	maintaining	family	religious	rituals,	and	the	making	
and	care	of	tools	and	canoes.	Women	gathered	materials	from	the	forest	and	ocean	and	made	
kapa	and	other	household	items.	

As	the	population	increased,	the	lack	of	social	hierarchy	gave	way	to	a	system	of	local	chiefdoms	
and	eventually	to	the	Hawaiian	Kingdom.	Yet	even	with	changes	in	leadership	and	war,	farmers	and	
fishers	were	allowed	to	continue	their	subsistence	lifestyle,	albeit	with	the	addition	of	allegiance	
to	and	royalties	collected	by	the	chiefs	and	priests.

Ahupua‘a:  Mauka to Makai 
(Mountain	to	Ocean)
As	the	Polynesians	thrived	in	these	islands,	the	population	increased	to	a	point	where	there	was	a	
need	for	a	new	governing	structure.		Food	became	limited,	and	land	rights	became	an	issue.	

To	solve	this	problem,	in	about	the	fifteenth	century	a	great	chief	named	Māʻilikūkahi	on	Oʻahu	
surveyed	the	island	and	created	districts	to	manage	resources	in	an	equitable	manner.	First,	each	
island	was	divided	into	moku	(districts)	that	generally	ran	from	the	mountains	to	the	sea.	Moku	
were	divided	further	into	ahupuaʻa	(subdistricts)	situated	to	include	resources	from	the	upland	
forests	to	ocean	fisheries.

Kauhale,	http://totakeresponsibility.blogspot.com/2014/07/kauhale.html

Moku	and	ahupua‘a	divisions	on	O‘ahu The	Honolulu	Zoo	is	in	the	Moku	of	Kona	and	
Ahupua‘a	of	Waikiki.	
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Core Cultural Beliefs 

Hawaiians	 lived	 in	harmony	with	the	 land	and	with	plants	and	animals	codifying	concepts	that	
represent	the	interconnectedness	of	all	life,	responsibility,	interdependence,	and	respect	that	are	
central	to	Hawaiian	life	including:	‘ohana,	kuleana,	mālama	‘aina,	and	laulima.	Protocols	or	rituals	
were	tied	to	all	aspects	of	life.		Important	oli	(chants)	asking	permission	to	enter	the	forest	to	hunt	
or	gather	and	to	express	gratitude	for	the	abundance	the	forest	offers	are	still	common	today.

‘Ohana unites	 spiritual	 and	practical	
aspects	 of	 life.	 The	 word	 ‘ohana	
comes	 from	 the	 ‘oha	 (corm)	 of	
the	 kalo	 plant.	 Kalo	 represents	 the	
common	 Hawaiian	 ancestor	 and	
links	Hawaiians	to	the	origin	of	their	
people.	As	the	part	of	the	plant	used	
to	 generate	 new	 plants,	 the	 ‘oha	
links	all	people	as	dependents	of	the	
original	 kalo	 plant.	 ‘Ohana	 (family)		
relates	 to	 the	 interconnectedness	of	
all	 life	-	people,	plants	and	animals	 	-	
as	well	as	responsibility	and	respect.

Kuleana is	a	reciprocal	relationship	between	ourselves	
and	other	people	or	things	we	are	responsible	for.	Within	
the	‘ohana,	we	have	rights	as	well	as	the	responsibility	to	
maintain	a	balance	within	society	and	nature.	

Mālama ‘aina refers	 to	 our	 kuleana	 for	 the	 natural	
environment	-	 the	plants	and	animals	-	 that	 sustain	us.	
Nature	provides	food	and	materials	for	a	better	life.	We	
in	turn	take	care	of	our	environment	for	the	future.

Laulima is a	 group	 of	 people	 working	 together	 or	
cooperation.	 Hale	 building	 is	 likely	 one	 area	 where	
neighboring	families	and	extended	‘ohana	came	together	
for	the	construction	process.	

Ahupua‘a	are	like	slices	of	a	pie	with	borders	usually	following	natural	boundaries,	like	mountain	
ridges	or	streams,	and	can	greatly	vary	in	size.	Each	ahupuaʻa	had	the	necessary	foods	and	materials	
for	ʻohana	in	that	area	to	live	comfortably	and	be	self-sustaining.	Still,	mālama	ʻāina	(caring	for	the	
land)	was	necessary	to	keep	the	land	productive.		What	wasn't	available	locally	could	be	obtained	
from	others	by	trading.

Upland	 areas	 providing	 tall,	
strong	 koa	 trees	 for	 canoes	
and	other	resources	remained	
forested.	 Valley	 floors	 were	
used	for	agricultural	purposes.	
Calm	bays	were	 incorporated	
into	 fishponds.	 This	 land	
system	 with	 its	 balance	
between	 human	 needs	 and	
the	 environment	 helped	 the	
Hawaiian	 people	 survive	 and	
thrive	for	centuries.	

From	 their	 subsistence	 living	
experience,	resilient	Hawaiians	
were	 able	 to	 develop	

sophisticated	systems	of	land	and	resource	management,	complex	governing	systems,	and	exquisite	
weaving,	kapa,	and	wood	working.

	Ahupua‘a	diagram.
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Hale building  
Traditional	 hale	were	 constructed	with	 a	wood	 frame	
lashed	 together	 with	 cordage	 most	 often	 made	 from	
olonā.		Olonā	(Touchardia latifolia) is	an	endemic	plant		
(unique	 to	 Hawai‘i)	 cultivated	 by	 early	 Hawaiians	 to	
make	extremely	strong	plied	twine	used	for	lashing	and	
fish	nets.		Frequently,	the	frame	was	made	from	koa	and	
‘ōhi‘a.		Pili	grass	(Heteropogon contortus) was	preferred	
for	 thatching	 because	 it	 was	 water-repellent,	 its	 life	
expectancy	 was	 the	 longest,	 and	 it	 added	 a	 pleasant	
odor	to	a	new	hale.	Lauhala	(pandanus	leaves)	or	ti	leaf	
bundles	called	peʻa	were	also	used	for	thatching.

Thick	 thatching	 and	 a	 raised	 stone	 floor	 kept	 hale	 dry	 in	 wet	 weather.		
Water-shaped	rounded	stones	(‘ili‘ili)	were	used	to	smooth	the	floor.	 	Pili	
grass	was	uprooted	rather	than	cut	off	at	the	base	to	allow	more	tension	on	
the	grass	as	it	was	attached	to	the	hale	frame.		Woven	and	kapa	mats	and	
kapa	blankets	were	used	in	hale	noa	(sleeping	hale).	

Wood	 came	 from	 the	 immediate	 area	 and	 was	 selected	 for	 specific	
purposes.		Support	posts	required	strength.		Roof	rafters	required	flexibility	
so	the	structure	could	breathe	and	flex	in	the	winds.		Smaller	connecting	
poles	still	needed	to	be	durable.	 	 In	addition	to	being	aware	of	materials	
available,	these	early	hale	builders	used	their	familiarity	with	winds,	rains,	
and	other	natural	elements	to	build	hale	that	lasted	many	years.

As	with	all	 aspects	of	 life,	 rituals	accompanied	 the	first	use	of	a	new	hale	 including	prayers,	a	
blessing,	and	the	cutting	of	the	tuft	of	grass	at	the	roof	peak	symbolizing	the	cutting	of	the	piko	
(umbilical	cord).	 	We	see	this	tradition	today	 in	the	cutting	of	the	maile	 lei	and	blessing	at	the	
opening	of	a	new	building	or	business.

By	the	early	1900’s	traditional	hale	were	becoming	rare	with	
Hawaiians	 building	 more	 European	 influenced	 structures.		
Some	 grass	 hale	 even	 had	 glass	 windows.	 In	 1902	 William	
Brigham,	 Bishop	Museum	 Director,	 shipped	 an	 unused	 hale	
from	 a	 remote	 Kaua‘i	 valley	
and	 reassembled	 it	 in	 the	 new	
Hawaiian	Hall.		

In	 2008,	 cultural	 practitioner	
Daniel	 "Pomaika'i"	 Kaniaupio-

Crozier	oversaw	dismantling	this	hale,	researching	its	construction,	
and	rebuilding	it.	The	process	demonstrated	how	Hawaiians	of	old	
managed	 their	 resources	 to	 assure	 quality	 construction	 and	 an	
ample	supply	of	pili	grass	and	other	cultivated	materials.

3 Traditional Plant Uses

Mike	Wong	places	rocks	for	the	restored	
Hawaiian	hale	at	Bishop	Museum	in	2008.	

Bruce	Asato	Photo,	The	Honolulu	Advertiser	

Drawing	of	Pili	Plant,	http://
www.botany.hawaii.edu/
faculty/carr/images/het_

con_1733.jpg

New	Bishop	Museum	Hale,	http://www.
hawaiimomblog.com/2015/04/something-

for-everyone-at-bernice.html	

Hawaiian	family	in	front	of	thatched	grass	house,	
A.	Gonsalves	(1855-1930),	Hawai‘i	State	Archives	via	

Wikipedia	Commons
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Today,	there	is	a	resurgence	in	the	study	and	building	of	traditional	hale	using	the	same	ingenious	
notching,	lashing	and	thatching	techniques	used	by	the	ancient	Hawaiians,	and	master	builders	
are	 in	demand.	Contemporary	building	codes	require	 that	rock	 foundations	be	reinforced	with	
concrete,	posts	set	in	concrete,	and	fire	sprinkler	systems.	Electrical	wiring,	plumbing,	generators,	
screens	and	plastic	or	metal	building	materials	are	not	allowed.	However,	nylon	cord	is	allowed	for	
lashings.	

Numerous	groups	and	hundreds	of	people	have	become	
part	of	this	hale	building	boom	with	master	hale	builder	
Francis	 Sinenci	 at	 the	 forefront.	 	 Sinenci	 sees	 laulima	
(working	 together/cooperation)	 as	 integral	 to	 hale	
building.		He	uses	an	apprenticeship	system	to	train	the	
next	generation	of	hale	builders	and	relies	on	volunteers	
when	building	hale.		

Rebuilding Hale o Ho‘oponopono
Pu‘uhonua	o	Hōnaunau,	Hawai‘i	Island:	

Construction	 and	 vision	 were	 provided	 by	 the	
Keōua	 Hōnaunau	 Canoe	 Club	 and	 community	
guided	by	master	hale	builder	Walter	Wong.

Rafael	 Ramirez,	 from	 Keōua	 Hōnaunau	 Canoe	
Club,	humbly	recalls,	“...this was like going through 
a window in time.”

Hale	 design	 and	 construction	 follow	 traditional	 building	
techniques.	Material	substitutions	for	native	species	that	are	
hard	to	find	or	endangered	 include	 introduced	trees	such	as	
keawe,	eucalyptus,	and	mangrove	as	well	as	non-native	palm	
leaves	for	thatching.		“So, just like in the old days, you use what 
you have,”	according	to	Sinenci.

Haumana	(interns)	raise	and	set	a	pou‘alo	(front	post),
Rafael	Ramirez	Photo,	

https://keolamamagazine.com/culture/hale-o-hooponopono/

Foundation	finished.	Pou	(side	posts)	in	place,	ready	to	erect	and	
lash	‘oloke‘a	(scaffolding),	Rafael	Ramirez	Photo,

https://keolamamagazine.com/culture/hale-o-hooponopono/

Lashing	with	traditional	and	modern	cording,	Logan	
Mock-Bunting	Photo,	https://hanahou.com/19.1/

return-of-the-hale

Volunteers	learning	how	to	lash	during	restoration	of	Hale	o	
Ho‘oponopono,		Rafael	Ramirez	Photo,	

https://keolamamagazine.com/culture/hale-o-hooponopono/

Contemporary	non-native	palm	thatching,	
Logan	Mock-Bunting	Photo,	https://hanahou.

com/19.1/return-of-the-hale
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Definitions: 
Pu‘uhonua	were	established	as	 sacred	places	
of	 refuge	 protected	 by	 Lono,	 the	 God	 of	 life.		
The	 pu'uhonua's	 greatest	 power	 was	 that	
of	 unquestioned	 forgiveness	 providing	 both	
physical	and	spiritual	protection.	

Puʻuhonua o Hōnaunau (The	Place	of	Refuge)	
is	one	of	these	traditional	spiritual	sanctuaries.

Hoʻoponopono is	 the	 Hawaiian	 practice	 of	
reconciliation	 and	 forgiveness,	 of	 making	
things	right,	bringing	balance,	healing.

Making Kapa  
The	 inner	 bark	 of	 māmaki	 and	 wauke	 trees	 was	 pounded,	
embossed	 and	 dyed	 with	 geometric	 designs,	 and	 sewn	 to	
create	textiles	for	clothing,	blankets,	and	ritual	offerings.	

At	the	time	of	Captain	Cook's	arrival,	Hawaiian	women	were	
providing	clothing	and	bedding	for	a	population	of	hundreds	
of	thousands.	Everyone	dressed	essentially	the	same,	except	
chiefs	 and	 chiefesses	 had	 finer,	more	 attractively	 decorated	
garments.	Working	classes	could	not	wear	or	handle	clothing	
of	the	chiefs.	

Various	forms	of	kapa	are	found	throughout	the	South	Pacific,	and	early	Polynesian	settlers	brought	
wauke,	a	canoe	plant,	with	them	implying	it	was	already	considered	essential	to	their	lives.	After	
arrival,	 Hawaiians	 discovered	 additional	 plants	 for	 kapa	 production,	 but	wauke	 kapa	 remained	
preferred	and	Hawaiian	kapa	was	developed	into	the	most	intricate	bark	cloth	made	anywhere.		

Making	 kapa	 is	 a	 long	 process.	 First,	wauke	 is	 cultivated	 to	 grow	
straight	and	tall	for	twelve	months	in	rich,	moist	soil	with	protection	
from	wind.	Mature	stalks	are	cut	close	to	the	ground	to	encourage	
further	 growth	 and	 harvested	 when	 about	 one	 to	 two	 inches	 in	
diameter	and	six	to	ten	feet	tall.	

Brown	and	green	layers	of	the	stalk	are	scraped	away,	revealing	a	fine	
white	layer	called	the	“bast.”	This	bast	is	soaked	up	to	ten	days	in	sea	
water	to	soften	fibers	and	wash	away	starch.	The	finest	kapa	requires	
additional	soakings	and	fermentation	in	layers	of	mai‘a	(banana)	or	
ti	leaves	leaving	even	the	smallest	fibers	strong	and	resilient.	Today,	
fermentation	is	often	done	between	first	and	second	beatings.

The	 bast	 goes	 through	 several	
sessions	 of	 pounding	 with	 a	
wooden	 beater	 on	 an	 anvil	

creating	a	felting	process	that	merges	the	fibers	together.	Initial	
narrow	strips	are	joined	to	make	wider	strips,	then	repeatedly	
folded,	layered,	and	pounded	again	to	make	heavier	cloth.	

Initial	beating	is	done	with	round,	smooth	beaters	(hohoa)	on	
a	smooth	stone	anvil	(kua	pōhaku).	Later,	finely	carved	squared	
‘Ōhi‘a	beaters	(i‘e	kuku)	are	used	to	continue	the	felting	process	

Women	beating	kapa,	Kaupo	Cave,	Maui	1886,	
huapala.net,	Hawaiian	Historical	Society	

Photograph	Collection	

Peeling	the	bark	from	a	stalk	of	wauke,
http://www.pacificworlds.com/haena2htm/

health/kapa.htm

Collecting	wauke,
http://www.kapahawaii.com/
images/M_images/wauke.jpg
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The	kapa	revival	has	recaptured	the	uniqueness	of	traditional	craftsmanship	and	is	evolving	by	
creating	contemporary	designs.	That	the	kapa	made	by	these	new	artisans	is	microscopically	
nearly	identical	to	fabric	produced	by	the	ancients	speaks	to	continued	excellence.

and	impart	patterns	and	watermarks	 into	the	kapa	on	a	flat-
topped	wooden	anvil	(kua	lāʻau)	with	a	smooth	surface.	Anvils	
were	 hewn	 from	 nānū	 (gardenia)	 or	 kāwaʻu	 wood	 because	
they	gave	a	pleasant	sound	when	struck.

Finer	 kapa	 is	 finished	 by	 creating	 a	 translucent	 pattern,	 or	
watermark,	that	often	identifies	the	maker.	

Kapa	became	more	sophisticated	
in	 production	 and	 design	 with	
patterned	 decoration	 becoming	
increasingly	detailed,	often	with	
specific	references.		Patterns	were	generally	made	with	plant	based	
dyes,	by	painting	or	by	stamping	using	a	‘ohe	kapala	(bamboo	stamp).	
Dyes	could	also	be	used	as	a	dye	bath	to	color	entire	pieces	of	kapa	
cloth,	or	the	kapa	could	be	painted	with	a	red	clay.		

Some	native	materials	used	as	dye:
•	 ʻAʻaliʻi,	 ʻĀkala,	 ʻAlaʻalawainui,	 ʻAmaʻu,	 Kokiʻo	 (Aloalo),	

Kou,	Kukui,	Maʻo	(Huluhulu),	Nānū	(Nāʻū),	Noni,	ʻŌhiʻa	
ʻai,	ʻŌlena,	Palaʻā,	Palapalaʻā,	ʻUkiʻuki,	and	ʻŪlei.	

ʻAlaea	lepo	(an	iron	bearing	clay)	was	painted	on	kapa	and	
wood.	
As	a	final	step	and	for	storage,	newly	made	kapa	was	often	
folded	 with	 plant	 materials	 like	 sandalwood	 chips,	 maile	
leaves,	mokihana	berries,	and	ginger	root	to	give	it	a	pleasant	
scent.

Halau	 O	 kekuhi,	 under	
the	 direction	 of	 Nalani	
Kanaka‘ole	 Zane,	 wore	
traditional	kapa	to	perform	
a	 Hula	 Kahiko	 tribute	 to	
the	 Hokule‘a	 original	 crew	
at	 the	 Merrie	 Monarch	
Ho‘ike,	2018.

Contemporary	 kapa	by	Marie	McDonald,	Hawaiian	 Living	Treasure,	
who	exhibited	at	the	Honolulu	Museum	of	Art	in	2008	and	envisioned	
kapa	being	worn	at	the	Merrie	Monarch	Festival.	

Initial	flattening	of	the	inner	bark	of	wauke,	
http://www.pacificworlds.com/haena2htm/

health/kapa.htm

Watermarking	kapa,	
http://www.kapahawaii.com/how-to-

make-hawaiian-tapa.html	

https://www.westhawaiitoday.com/2017/08/08/north-hawaii-news/an-educator-in-heart-
and-soul-marie-mcdonald-receives-new-lifetime-achievement-award/

https://www.staradvertiser.
com/2018/04/05/photo-galleries/
merrie-monarch-hoike/

Decorated	Kapa,	Bishop	Museum,	
https://www.travelweekly.com/Hawaii-Travel/

Honolulu	Museum
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Making Poi  
The	 corm	 (root	 tuber)	 of	 kalo	 plants	 were	 cooked,	
peeled	and	then	pounded	on	a	wood	board	and	mixed	
with	water	to	make	poi,	a	staple	Hawaiian	food.

Before	there	were	Hawaiians,	there	was	kalo	according	
to	the	Kumulipo,	 the	Hawaiian	creation	chant.	From	
a	 cultural	 perspective,	 kalo	 is	 the	 ancestor	 of	 the	
Hawaiians	 and	 symbolic	 of	 ‘ohana	 as	 central	 to	
Hawaiian	identity.

Kalo	is	a	canoe	plant.	While	the	plant	actually	appears	to	have	its	origin	in	Asia,	only	Hawaiians	
make	poi.		Once	in	Hawai‘i,	Hawaiians	developed	hundreds	of	kalo	cultivars	specific	to	different	
climate	zones,	elevations,	and	growing	conditions	in	these	islands.

All	parts	of	the	kalo	are	edible,	but	poi	is	the	primary	
food	made	from	kalo,	and	like	kalo,	poi	represents	
‘ohana	and	laulima.	Each	household	would	make	it’s	
own	poi	daily	from	kalo	grown	in	lo‘i	(terraced	fields	
with	 flowing	 fresh	 water)	 next	 to	 their	 kauhale.	
In	addition	to	 food,	kalo	was	used	 in	 ritual	and	 in	
medicine,	 for	 relieving	 the	 sting	 from	 insect	 bites	
and	for	reducing	fever	among	other	uses.	

To	prepare	poi,	first	the	corm	would	be	either	baked	
or	 steamed.	 Then	 it	 was	 mashed	 on	 a	 wooden	
pounding	board	(papa	ku‘i	‘ai)	with	a	carved	basalt	

pestle	(pōhaku	ku‘i	 ‘ai)	 into	a	pulp	(pa‘i	 ‘ai)	 in	a	manner	similar	to	kneading	bread.		Water	was	
added	during	mashing	to	get	the	proper	consistency	for	the	intended	use.	Poi	is	still	made	this	
way	 today,	 although	an	 industrial	 food	processor	 is	used	 to	produce	 large	quantities	 for	 retail	
distribution

Poi	has	a	smooth,	creamy	texture	similar	to	pudding.	Initially	the	flavor	is	sweet	and	then	the	poi	
naturally	ferments	and	begins	to	sour	although	it	is	still	edible.	Poi	can	be	dried	and	dehydrated,	
and		it	was	probably	taken	on	canoe	voyages	as	stored	food.	

Interesting Facts:  
• 	The	word	kapa	is	derived	from	ka	(the)	and	pa	(beaten),	literally	the	beaten	thing.	

• 	Women	made	kapa.	Men	cultivated	the	plants	and	made	the	tools	from	wood	or	bamboo.		

• 	While	 pounding,	 women	 invented	 “kapa	 talk",	 a	 now	 lost	 code	 that	 was	 used	 to	 convey	
messages	for	great	distances	and	not	shared	with	the	men.

•	 Sap	from	kukui	bark	dissolved	in	fresh	water	produced	a	solution	painted	on	kapa	that	gave	it	
a	resin-like	coating	to	protect	dyes	and	make	the	kapa	stronger	and	waterproof.	

• 	Thicker	items	like	blankets	were	made	by	sewing	layers	of	finished	kapa	using	a	bone	awl	to	
pierce	the	material	and		thread	of	twisted	kapa.

Hawaiian	men	pounding	poi	(c.	1890),	Wikimedia	Commons,	
https://commons.wikimedia.org/wiki/File:Hawaiian_men_

pounding_poi,_c._1890.jpg

Pounding	Poi,	Kīpahulu	‘Ohana	Photo,	http://archives.
starbulletin.co/2005/01/23/travel.tsutsumi.html
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Kalo Today
After	European	contact,	kalo	production	gradually	diminished	to	essentially	one	variety,	Maui	lehua,	
which	was	grown	as	a	mono-crop.		Unfortunately,	kalo	does	not	thrive	as	a	mono-crop,	and	this	
contributed	to	its	decline.		Today	there	is	interest	in	reviving	use	of	the	more	successful	traditional	
kalo	cultivars	adapted	to	Hawaii’s	many	microclimates.

In	 2008,	 the	 state	 established	 The	 Taro	 Security	 and	
Purity	 Task	 Force	 that	 directs	 taro	 farmers,	 agencies,	 and		
the	 University	 of	 Hawai‘i	 to	 seek	 solutions	 to	 challenges	
facing	 taro,	 taro	 farmers	and	 taro	markets.	 	 Kalo	 research	
now	 focuses	 on	 identification	 of	 traditional	 Hawaiian	
cultivars,	 expanding	 related	 information	 including	 DNA	
documentation,	and	expanding	the	availability	of	Hawaiian	
varieties	to	growers.	

Today	kalo	has	become	a	philosophic	symbol	as	well	as	being	an	ancestor	and	a	major	food	source,	
and	there	is	more	awareness	of	kalo’s	place	in	the	cultural,	spiritual	and	agricultural	aspects	of	life	
in	Hawai‘i.		
Hawaiians	 saw	 detailed	 observation	 of	 nature	with	 its	 resulting	 understanding,	 creativity,	 and	
adaptability	as	part	of	being	in	balance	with	nature	as	well	as	being	critical	to	kalo	crop	management	
and	other	practical		aspects	of	life.		Recognizing	this	interdependence	between	everyday	life	and	
the	environment	helped	Hawaiians	survive	in	these	islands	and	maintain	a	vibrant	society.

In	addition	to	plants	and	animals,	Polynesians	
brought	 their	 stories	 of	 creation,	 their	
sacred	 images,	 and	 their	 understanding	 of	
nature	and	life	with	them	on	their	voyages	to	
Hawai‘i.	 	Among	these	beliefs,	kalo	and	the	
Kumulipo	are	central.	

According	to	the	Kumulipo,	
Papa	(Earth	Mother)	and	

Wakea	(Sky	Father)	gave	birth	to	a	
beautiful	daughter,	Hoʻohōkūlani	,	

who	gave	birth	to	twins.	The	first	child	
was	named	Hāloa-naka	

(ha	=	breath,	loa	=	long,	ka	=	quivering).	
Hāloa-naka,	stillborn,	was	placed	

in	the	Earth.		From	the	ground	where	
Hāloa-naka	was	buried	grew	kalo	with	

a	long	stem	and	leaf	that	
quivers	in	the	wind.	Kalo	fed	the	

second-born	son,	named	Hāloa,	who	
became	the	first	Hawaiian.	

Harvesting	kalo,	Kīpahulu	‘Ohana	Photo,
http://archives.starbulletin.co/2005/01/23/travel.tsutsumi.html

http://www.cthar.hawaii.edu/site/Info.aspx		<type	“taro”	into	the	search	
window>,	Some	kalo/taro	labels	erased	for	readability.

Version	of	the	kumulipo	mo‘olelo	(story)	about
	the	birth	of	the	first	Hawaiian	and	the	interdependence	

between	Hawaiians,	kalo,	and	the	‘aina
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Interesting Facts:
•	 Poi	is	known	as	one	of	the	most	digestible,	hypoallergenic	foods	available	to	humans	and	is	

a	favorite	baby	food,	especially	for	at-risk	infants.	Poi	contains	vitamin	A,	potassium,	fiber,	
calcium,	iron	and	complex	carbohydrates.	It	has	no	gluten	and	is	low	in	fat.

•	 Poi	can	range	from	highly	viscous	to	liquid.		Since	early	Hawaiians	did	not	traditionally	use	
utensils,	it	was	classified	as	"one-finger",	"two-finger",	or	"three-finger",	according	to	how	
many	fingers	are	required	to	scoop	it	up	(the	thicker	the	poi,	the	fewer	fingers	required).	

•	 Early	Hawaiians	could	allegedly	eat	up	to	15	pounds	of	poi	daily.

•	 In	2008,	the	state	designated	kalo	as	the	Hawai‘i	state	plant	

•	 Of	hundreds	of	kalo	cultivars	developed	by	Hawaiians	prior	to	European	arrival,	only	84	were	
documented	in	1939	in	Taro	Varieties	in	Hawaii.	

Lo‘i/Wetland	 kalo	was	 placed	directly	 into	 a	
stream,	pond,	or	 lo‘i	 (built	 terraces)	and	 left	
six	 to	 twelve	 months	 with	 the	 water	 level	
gradually	raised	to	keep	the	base	of	the	plant	
submerged.	 Water	 was	 kept	 flowing	 at	 all	
times	to	keep	oxygen	content	high	and	avoid	
rot.	 Kalo	 was	 planted	 at	 intervals	 to	 assure	
a	daily	or	weekly	harvest.	Wetland	kalo	was	
primarily	made	into	poi.

Upland/dryland	 kalo	 farming	 was	 developed	
for	areas	with	less	available	water	and	required	
constant	 mulching	 with	 fern	 fronds,	 banana	
stumps,	fermented	breadfruit	and	burnt	coconut	
fiber	 ash	 to	 take	 advantage	 of	 existing	 rainfall.	
Forest	 land	was	 sometimes	cleared	 for	dryland	
taro	and	some	cultivars	could	stay	in	the	ground	
indefinitely.	 Dryland	 taro	 was	 usually	 eaten	 in	
baked	or	steamed	chunks.

Native	trees,	shrubs,	ground	covers	and	other	plants	are	important	for	native	forest	perching	and	
ground-dwelling	 birds,	 insects	 and	 other	 arthropods,	 the	Hawaiian	 hoary	 bat,	 and	 tree	 snails.	
They	 are	 also	 key	 for	 healthy	watersheds,	 including	 streams	 and	near-shore	 coral	 reefs.	Many	
native	plants	and	animals	were	also	 important	 in	 traditional	Hawaiian	medicine,	costumes	and	
adornment,	rituals	and	storytelling.

Upland Forest Habitat
Hillside	 forest	 and	mountain	 forest	 areas	were	 preserved	 for	 forest	 rather	 than	 converted	 for	
agricultural	use	and	continue	to	be	preserved	for	replenishment	of	our	aquifers.

Plants as Habitat4

http://hbs.bishopmuseum.org/botany/taro/key/HawaiianKalo/Media/Html/characters/cultivation.html
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Shrouded	 in	 clouds	 and	 mist,	 Hawaii's	 montane	
(high	 altitude	mountain)	 forests	 provide	 a	 refuge	 for	
many	 unique	 native	 plants	 and	 animals.	 The	 cooler	
temperatures	of	these	forests	reduce	mosquitoes	that	
carry	 avian	diseases,	 and	 the	high	 rainfall	 supports	 a	
diversity	of	native	life	forms.	

Climate Change and Conservation 
In	Hawai‘i,	climate	change	means	warmer	temperatures	
and	lower	rainfall	overall.	This	will	push	montane	forest	
environments	higher	up	the	mountain	and	allow	further	
invasion	of	mosquitoes	and	other	invasive	species	into	the	resulting	smaller	protected	habitat.	

Climate	change	projections	can	be	used	to	prioritize	habitat	protection	and	restoration	to	provide	
a	welcoming	environment	for	migrating	flora	and	fauna.

The	zoo’s	Kīpuka	Nēnē	exhibit	showcases	some	of	these	birds,	common	native	plants	they	depend	
upon,	and	efforts	to	conserve	and	restore	native	birds	and	forest	habitats.	Many	other	native	bird	
species,	sadly,	cannot	survive	at	the	zoo	without	a	mosquito-proof	enclosure.

Food Plants
Nēnē	 geese	 graze	 on	 native	 grasses	 (pili)	 and	 sedges	 (Carex 
spp.),	and	on	the	leaves	and	fruits	of	native	shrubs	and	trees	
like	māmaki,	‘ōhelo,	and	pūkiawe.

Nesting and Perching Sites
Nēnē	nest	on	the	ground	using	native	shrubs	like	pūkiawe	and	
a‘ali‘i	 to	 provide	 cover	 for	 nests.	 	 Raptors	 like	 the	 Hawaiian	
hawk	(‘io)	perch	and	nest	in	trees	like	native	‘ōhi‘a	lehua,	koa,	
and	hō‘awa.		The	Hawaiian	owl	(pueo)	may	nest	on	the	ground	
or	in	burrows,	benefiting	from	native	shrubs	and	ground	cover	
plants.

Many	 of	 the	 current	 threats	 to	 our	 natural	 environment	 are	 the	 unintended	 results	 of	 good	
intentions	 that	 impact	 plant	 and	 animal	 habitats	 negatively.	 	 Introduced	 species	 can	 become	
invasive	and	out	compete	native	species	for	food,	water,	sunlight	and	space	resulting	in	species	
loss.		Urban	development	can	have	the	unfortunate	effect	of	altering	the	natural	environment.	

Lowland	dry	forests	have	been	most	directly	impacted	by	livestock,	agriculture,	and	development,	
and	 consequently	 are	 the	most	 degraded	 of	 our	 forests.	 Only	 5%	 of	 our	 native	 lowland	 dry	
forests	remain	today	statewide.	But	you	can	make	a	difference.	A	good	example	of	dryland	forest	
restoration	 is	at	Ka‘ūpūlehu	on	Hawai‘i	 Island	where	volunteers	are	planting	native	species	 to	
reestablish	native	forest	habitat.

Threats to Native Habitat5

Wet	‘ōhai/hāpu‘u	forest	in	Kohala,	Hawai‘i	Island,	Hawai‘i,	
J.B.	Friday	Photo

Newly	hatched	Nēnē	in	nest,	Haleakalā	
National	Park,	National	Park	Service	Photo,	

https://www.nps.gov/hale/learn/news/
haleakala-national-park-announces-public-

comment-period-for-nuu-area-environmental-
assessment.htm
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What’s threatening our native plants?
 � Introduction of invasive species
◊ Animal species

• Livestock	introduction	(cattle,	goats,	sheep,	
horses,	and	pigs)	 in	the	early	to	mid-1800s	
led	 to	 severe	 overgrazing,	 planting	 of	 fast-
growing	 invasive	 grasses	 as	 feed,	 and	
destruction	of	native	species.	

• Cattle	were	a	gift	from	Captain	Vancouver	to	
Kamehameha	 I	 in	1793.	The	first	 few	were	
declared	kapu	(forbidden)	to	allow	them	to	
multiply.	 	 They	 did,	 and	 wild	 remnants	 of	
those	first	cattle	still	have	an	impact	on	Hawai‘i	Island	ecosystems.		They	also	spawned	
a	rich	tradition	of	paniolo	(cowboy)	and	ranch	culture.

• Pigs	 were	 introduced	 by	 Polynesians	 and	
Europeans	as	a	food	source.	Now	feral	pigs	
(ungulates)	roam	all	Hawaiian	Islands	causing	
great	 damage	 to	 forests	 and	 watersheds	
by	rooting	(digging	up)	the	understory	and	
accelerating	erosion.		

 ◦ Pigs	 reproduce	 rapidly	 with	 up	 to	 10	
piglets	 per	 litter	 and	 up	 to	 two	 litters	
each	year.

 ◦ Fencing	necessary	to	protect	restoration	
areas	is	difficult	to	install	and	expensive.	

• Mosquitoes	were	introduced	in	the	early	1800s	by	whaling	ships.	
 ◦ Since	 native	 species	 had	 not	 developed	 resistance	 to	mosquito-borne	 diseases,	
native	animals,	especially	birds,	have	been	significantly	affected	by	avian	malaria.	

◊ Plant species 

• Albizia was	introduced	in	the	late	1800s	to	counteract	erosion	caused	mainly	by	cattle	
and	logging.		When	sugar	cane	collapsed,	albizia	invaded	abandoned	fields	spreading	
further	throughout	the	islands.		Albizia	was	selected	because	it	is	fast	growing.	It	grows	
up	to	15	feet	a	year	shading	out	native	vegetation.	Soft	wood	and	shallow	roots	make	
albizia	prone	to	dropping	branches,	insect	and	rot	problems,	and	uprooting	in	storms.	

• Strawberry guava	was	introduced	in	1825	for	its	fruit	and	ornamental	wood.	It	spread	
quickly	through	the	digestive	tracts	of	birds,	livestock	and	wild	pigs	and	outcompetes	
native	species	in	cleared	areas	taking	over	large	areas	of	forest.

• Miconia was	 imported	 to	Hawai‘i	 Island	 as	 a	 botanical	 specimen	 in	 1961.	 The	 first	
plants	died	and	were	discarded	in	a	greenhouse.	Sometime	later	new	plants	appeared	
in	the	pots	and	were	shared	among	plant	enthusiasts	on	the	East	side	of	the	Big	Island.

 Beware what you share!

Konawaena	High	School	students	outplant	seedlings,	
Ka‘upulehu	Dryland	Forest.	Photo	by	Lehua	Alapai	

https://www.hawaiitribune-herald.com/2018/05/30/
community/dryland-forest-stewardship-program-sup-

ported-by-hawaii-tourism-authority/

Split	image	of	untouched	area	versus	area	impacted	by	
feral	pigs,	https://www.hawaii.edu/news/2019/11/14/

feral-pigs-impact-on-hawaii-ecosystems/
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• African Tulips	 were	 first	 planted	 here	 by	William	 Hillebrand	 in	 the	 late	 1800s,	 and	
around	1915	Joseph	Rock,	another	prominent	botanist,	introduced	seeds	collected	in	
Java.	In	the	1920s	and	1930s	foresters	planted	and	dropped	African	tulip	seeds	by	air	
throughout	many	parts	of	 the	 state	as	part	of	 reforestation	of	degraded	 forests.	On	
Maui	nearly	30,000	trees	were	planted.

 ◦ African	Tulip	 is	sometimes	called	the	most	beautiful	 tree	 in	the	world,	but	 in	the	
wrong	location,	it	can	be	one	of	the	most	damaging.

 ◦ Spores	can	travel	seven	miles	from	a	parent	plant,	allowing	these	fast-growing	trees	
to	aggressively	outcompete	native	understory	native	plants	by	cutting	light.

 ◦ Look	for	big	stumps	of	removed	African	Tulip	Trees	surrounding	the	Honolulu	Zoo		
Children's	Discovery	Forest.

• Australian Tree Ferns were	 introduced	 to	 Hawai‘i	 as	 ornamentals.	 This	 plant	 is	 fast	
growing	and	is	popular	in	gardens.	

 ◦ Spores	can	travel	over	seven	miles	from	a	parent	plant,	making	these	40	foot	tall	
ferns	 extremely	 invasive	 displacing	 native	 ferns	 like	 hāpu‘u.	 	 They	 are	 especially	
invasive	on	Kaua‘i.	

 � Climate change 

◊ Warmer temperatures and lower rainfall change	growing	 conditions	 for	plants	 causing	
them	to	weaken	and	die	off.

◊ Mosquitoes	are	being	found	at	higher	elevations	as	environments	warm,	exposing	forest	
birds	and	other	animals	to	avian	malaria.

 � Loss of habitat and habitat degradation
◊ Through urbanization

•	 Increased	 urbanization	 increases	 the	 amount	 non-porous	 pavement	 and	 number	 of	
structures	which	in	turn	increases	water	runoff,	storm	drainage	problems,	and	flooding.	

•	 Land	planning	that	spreads	out	development	rather	than	grouping	structures	to	retain	
open	space;	retain	natural	stream	drainage	and	ground	water	absorption;	and	retain	or	
reintroduce	native	environments	suitable	to	local	micro	climates	is	problematic.

◊ Through large scale agriculture practices
•	 Large	 scale	 commercial	 agriculture	

cleared	 thousands	 of	 acres	 of	 native	
ecosystems	 to	 make	 way	 for	 mono	
crops	such	as	sugar	cane	and	pineapple.		

•	 The	 clearing	 of	 land	 for	 monoculture	
agricultural	 production	 has	 led	 both	
to	 the	 loss	 of	 native	 ecosystems	 and	
the	loss	of	plant	diversity.		This	in	turn	
has	 made	 plants	 more	 susceptible	 to	
diseases	 capable	 of	 wiping	 out	 entire	
agricultural	 operations.	 It	 has	 also	
reduced	 soil	 fertility	 and	 made	 land	
more	vulnerable	to	erosion.

Disruption	of	upland	forest	understory	and	agricultural	fields	
causes	erosion	that	allows	soil	and	other	sediments	end	up	in	
the	ocean	which	can	be	detrimental	to	our	reef	ecosystems.	
Nate	Yuen	Photo,		https://www.unrealhawaii.com/2014/05/
hawaii-invasive-species-and-the-coconut-rhinoceros-beetle/
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What you can do 
•	 Increase	 your	 knowledge	 and	 awareness	 of	

threats	to	our	environment.

•	 Refrain	 from	 using	 invasive	 plants	 in	 your	
landscaping	and	remove	or	replace	those	that	
are	already	there.

•	 Grow	native	or	Polynesian	 introduced	plants	
as	 part	 of	 your	 landscaping.	 	 Contrary	 to	
popular	belief,	many	native	plants	grow	well	
when	placed	in	the	appropriate	micro-climate.

•	 Volunteer	to	help	with	restoration	projects.

•	 Make	 responsible	 consumer	 choices	 when	
shopping.		

•	 Use	recyclable	and	biodegradable	materials.

•	 Donate	to	organizations	that	make	positive	
change	in	our	environment

•	 Advocate	for	projects	and	policies	that	improve	our	environment.

Look	for	“Go	Native:	Growing	a	Native	Hawaiian	Urban	Forest”	videos	and	quick	
reference	guide	designed	to	encourage	Hawaii’s	residents	and	businesses	to	grow	
Native	Hawaiian	and	Polynesian-introduced	plants.		The	videos	will	show	you	step-
by-step	how	to	create	or	update	a	garden	with	native	and/or	Polynesian-introduced	
and	canoe	plants.	The	ultimate	aim	is	to	develop	urban	forests	and	connect	them	
with	existing	natural	forests	so	native	plants	can	be	found	from	mauka	to	makai.

•	 Pound	poi

• 	Pound	wauke	or	māmaki	to	try	making	kapa

• 	Print	kapa	patterns	on	paper,	t-shirts,	towels	or	another	items

• 	Weave	coconut	toys/baskets

• 	Make	sennit	twine

• 	 Imagine	what	it	was	like	to	be	inside	a	hale.	What	do	you	hear,	see,	feel,	smell?

• 	Pretend	you’re	a	native	animal

• 	Walk	the	site:	Find/touch/smell	your	favorite	plant	in	our	garden.	What	was	this	plant	used	
for?	Reference	the	Children's	Discovery	Forest	sign

• 	At	home	testing	for	the	invasive	Little	Fire	Ants:	

	 	https://www.ctahr.hawaii.edu/uhmg/WestHI/downloads/LFA-poster.pdf

Activity Suggestions6

Volunteers	at	the	Honolulu	Zoo	Children's	Discovery	Forest,	
Hawai‘i	Forest	Institute	Photo	
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‘Io (Buteo solitarius)  

'Io	 is	 an	 endemic	 Hawaiian	
hawk	 that	 is	 listed	 as	 near	
threatened	 on	 the	 IUCN	
Red	 List	 and	 is	 found	 only	
on	 Hawai‘i	 Island.	 ‘Io	 live	 in	
forests	 and	 prey	 on	 small	
mammals,	birds,	reptiles,	and	
insects.	 The	 Hawaiian	 royal	
palace	is	named	'Iolani	(Royal	
Hawk)	after	Kamehameha	IV.

 Pueo (Asio flammeus 
sandwichensis)

Pueo,	 an	 endemic	 Hawaiian	
sub	 species	 of	 short	 eared	
owls,	 are	 found	 throughout	
Hawai‘i	 in	 grasslands	 and	
forests.	 Pueo	 are	 threatened	
on	O‘ahu.	They	feed	on	small	
mammals,	 and	 unlike	 most	
owls,	are	active	mostly	during	
the	day.

Nēnē (Branta sandvicensis):

Nēnē	is	Hawaii's	state	bird.		An	
endemic	goose	with	a	diverse	
diet,	 nēnē	 are	 endangered	
from	loss	of	traditional	habitat	
and	 hunting	 by	 introduced	
mammals.		Captive	breeding,	
predator	control,	and	habitat	
restoration	 are	 helping	 its	
recovery.		Nēnē	have	adapted	
to	living	in	many	habitats.	

• 	Pick	up	five	pieces	of	trash	within	the	Zoo.		Can	they	be	recycled?		What	do	the	recycle	
numbers	mean?		What	bin	should	you	use?	

	 https://sites.google.com/site/rlmrecycling/home/what-do-the-recycling-numbers-mean

• 	"Island	Chance	Activity";		Can	you	colonize	an	island	from	across	the	ocean?		Directions	at:	

	 https://hawaiiforestinstitute.org/our-projects/honolulu-zoo-discovery-forest/

Large Birds  (Hawaiian & Scientific names)	

Upland Native Forest Native Birds 
and Other Fauna 

7

Above	Kīlauea

Hawai’i	Volcanoes	National	Park Hakalau	Forest	National	Wildlife	Refuge Kīlauea	Point	National	Wildlife	Refuge

Hakalau	Forest	National	Wildlife	Refuge
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Other Forest Fauna  (Hawaiian,	Common	& Scientific names)

Other Forest  Birds  (Hawaiian & Scientific names)	

‘Alāla,
Corvus hawaiiensis

‘I‘iwi,
 Vestiaria coccinea

Maui ‘Alauahio,
 Paroreomyza maculata

‘Amakihi, 
Hemignathus virens

‘Elepaio, 
Chasiempis sandwichensis 

sandwichensis

 ‘Apapane, 
Himatione sanguinea 

Palila, 
Loxioides bailleui

Kiwikiu,
 Pseudonestor xanthophrys

‘Akepa, 
Loxops coccineus

Nananana 
Makakiʻi, 

Hawaiian	Happy	
Face	Spider

Theridion grallator

Pulelehua,	Kamehameha	Butterfly
Vanessa tameamea

Nalo Meli Maoli,
Hawaiian	Yellow-

faced	Bee 
Hylaeus sp.

‘Ōpe‘ape‘a,	Hawaiian	Hoary	Bat		
 Lasiurus cinereus semotus

Kāhuli,	Hawaiian	Tree	Snail
Achatinella sp.
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‘Awa:	Kava		Piper methysticum
Importance:	Roots	are	pounded	and	mixed	with	
water	 to	 create	 a	 ceremonial	 drink	 for	 religious	
offerings	 and	 rituals.	 Dried	 roots	 are	 used	 in	
modern	 herbal	 medicine	 to	 relieve	 pain	 and	
reduce	anxiety.

Kalo: Taro	Colocasia esculenta
Importance:	The	corm	(root	tuber)	is	a	staple	food;	
raw	 corm	was	 used	 to	 stop	 bleeding;	 kalo	 juice	
was	used	to	reduce	fever;	leaves	were	rubbed	on	
insect	bites	to	reduce	swelling.	Kalo	 is	central	to	
the	Hawaiian	creation	story	and	concepts	of	the	
extended	family	(‘ohana). 

Kī: Ti Cordyline fruticosa
Importance:	 Leaves	 used	 for	 wrapping	 gifts	
and	 religious	 offerings,	 and	 made	 into	 sandals,	
rain	 coats,	 roof	 thatching.	 Leaves	 were	 used	 to	
herd	 fish;	 treat	 fevers,	 headaches	 and	 bandage	
wounds.

Ko: Sugar	Cane	Saccharum officinarum
Importance:	 Food	 source;	 used	 to	 sweeten	 the	
bitter	taste	of	medicine.	

Mai‘a: banana:	Musa x paradisiaca
Importance:	 Fruits	 are	 a	 staple	 food;	 leaves	 are	
used	for	wrapping	food	during	cooking,	especially	
in	 imu	 (underground	 oven);	 leaf	 sheaths	 were	
made	into	sandals	and	water	pipes	for	 irrigation	
and	water	troughs.	

‘Uala:	Sweet	potato: Ipomoea batatas
Importance:	 Tubers	 are	 a	 staple	 food	 and	were	
also	 used	 as	 fishing	 bait.	 Certain	 varieties	were	
used	to	alleviate	asthma	or	induce	vomiting.	

Canoe Plants -	Examples	in	the	Honolulu	Zoo	Children's	Discovery	Forest
Plants	brought	to	Hawai‘i	by	Polynesian	voyagers	during	initial	settling	voyages.	
(Hawaiian,	Common,	and Scientific names)

Plant Identification8
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Native Plants -	Examples	in	the	Honolulu	Zoo	Children's	Discovery	Forest
Plants	that	arrived	in	a	location	by	natural	means	though	wind,	wing	or	wave.		Native	plants	can	be	endemic	
(unique	 to	 one	 place	 in	 the	 world)	 or	 indigenous	 (exist	 in	 different	 places	 with	 similar	 environments).	
(Hawaiian	and Scientific names)

‘Ōhi‘a Lehua:  
 Metrosideros polymorpha 
Origin:	Endemic
Conservation	Status:	Vulnerable	
Importance:	Used	for	religious	offerings;	native	bird	
forage	and	habitat;	native	bee	 forage;	 leaves	and	
flowers	for	lei	and	hula	adornment;	and	wood	for	
construction,	 kapa	 tools,	 anvils,	 canoe	 gunwales,	
tools,	spears,	and	sacred	images/carvings.	

O‘ahu Sedge:  Carex wahuensis 
Origin:	Endemic
Conservation	Status:	Not	listed	
Importance:	A	hardy	sedge	in	forests	to	3,000	feet.	
Leaves	up	to	40	inches	long	are	a	food	source	for	
nēnē	and	used	for	lei	and	floral	arrangements.

Koai‘a:  Acacia koaia 
Origin:	Endemic
Conservation	Status:	Vulnerable
Importance:	Hardwood	used	to	make	fishing	lures,	
spears,	and	other	tools.	Leaves	are	used	to	cover	
shelter	and	sheds	in	traditional	Hawaiian	hale.	

Alahe‘e:  Psydrax odorata 
Origin:	Indigenous
Conservation	Status:	Not	listed	
Importance:	Digging	tools	and	handles	were	made	
from	the	hard	durable	wood.	Black	dye	was	made	
from	the	leaves.	Flowers	and	fruit	are	used	in	lei.

‘Ae‘ae:  Bacopa monnieri 
Origin:	Indigenous
Conservation	Status:	Stable
Importance:	A	groundcover	found	in	wet	areas	and	
used	to	treat	asthma	and	other	ailments.	

Māmaki:  Pipturus albidus 
Origin:	Endemic
Conservation	Status:	Not	listed	
Importance:	Fiber	from	the	inner	bark	is	a	source	
for	 kapa;	 leaves	provide	 food	 for	native	Hawaiian	
butterfly	caterpillars;	wood	was	used	to	make	clubs;	
fruits	were	given	to	children	to	treat	constipation	
and	used	to	heal	wounds.
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Plants as Habitat -	Examples	of	endemic	and	indigenous	native	species.
Food Plants:  Native	plants	such	as	grasses,	sedges,	leafy	herbs,	fruiting	shrubs	and	trees	that	provide	a	
variety	of	food	for	nēnē	and	other	native	birds	to	ensure	a	healthy	diet.	(Hawaiian	and Scientific names)

Nesting/Perching Plants:  Native	shrubs	and	smaller	trees	that	protect	ground-nesting	birds	like	the	nēnē	
and	larger	trees	that	provide	perching	and	nesting	sites	for	raptors	like	the	‘io	and	pueo.	

Naio:  Myoporum sandwicense
Origin:		Endemic
Conservation	Status:		At	Risk
A	small	to	medium	size	tree	found	from	sea	 level	
to	7,000+	feet.	Flowers	have	an	odor	reminiscent	
of	 sandalwood,	and	 fruits	are	eaten	by	nēnē	and	
other	 fruit	 eating	 birds.	 The	 dense	 wood	 was	
traditionally	 used	 for	 ‘ō‘ō	 (spears,	 digging	 sticks)	
and	small	tools.

‘Ōhelo:  Vaccinium spp.
Origin:		Endemic
Conservation	Status:		No	Status
Hawaii’s	own	cranberry	species	provides	a	common	
food	 for	 birds	 and	 makes	 a	 great	 jam.	 Various	
species	 are	 found	 on	 Maui	 and	 Hawai’i	 Island	
to	 12,000	 feet.	 They	 are	 used	medicinally	 and	 in	
making	lei.

Pili Grass: Heteropogon contortus
Origin:	Endemic
Conservation	Status:	No	Status	
A	 bunch-grass	 on	 Oʻahu,	 Molokaʻi,	 Lānaʻi,	 Maui	
and	Hawaiʻi	Island	commonly	used	as	thatching	for	
traditional	 Hawaiian	 hale	 (house).	 Pili	 means	 “to	
stick	together”	referring	to	its	ability	to	pili	(cling)	
to	the	house	framework.

‘A‘ali‘i: Dodonaea viscosa
Origin:		Indigenous
Conservation	Status:		No	Status
A	 hardy	 shrub	 growing	 from	 coastal	 areas	 to	
subalpine	forests	on	most	main	Hawaiian	 Islands.	
Seed	pods	are	used	for	making	lei;	seeds	are	used	
for	dye;	and	the	dense	wood	is	used	for	small	tools	
and	weapons.
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Additional Food, Nesting, and Perching Plants: 

Hō‘awa: Pittosporum spp.
Origin:	Endemic
Conservation	Status:	No	Status
A	small	to	medium	size	tree	in	mesic	to	wet	forests	
to	 6,600	 feet.	 Fruits	 are	 a	 favorite	 of	 the	 nearly	
extinct	 ‘alalā	 (Hawaiian	 crow),	 and	were	 used	 to	
treat	 skin	 sores.	 The	 light	wood	was	 traditionally	
used	for	canoe	gunwales.

Koa:  Acacia koa
Origin:	Endemic
Conservation	Status:	No	Status
Hawaii’s	 tallest	 native	 tree,	 growing	 to	 115	 feet.	
Native	 insects	 and	 insect-feeding	 birds	 abound	
on	 this	 tree.	Wood	was	used	 to	make	 traditional	
surfboards	 and	 voyaging	 canoes	 and	 is	 now	
used	 to	make	fine	 furniture,	high-quality	musical	
instruments,	calabashes	and	other	items.

Pūkiawe:  Leptecophylla tameiameiae
Origin:	Indigenous
Conservation	Status:	No	Status
A	large	shrub	found	in	dry	to	wet	montane	forests	to	
10,000	feet.	It	is	both	a	food	source	and	shelter	for	
ground-nesting	birds.	Leaves	are	used	medicinally,	
and	liko	(new	leaves)	and	fruit	are	used	in	making	
lei.

‘Ōhi‘a lehua: Metrosideros polymorpha
Native	birds	feed	on	the	nectar	from	its	flowers.	

Māmaki:  Pipturus albidus
Food	for	birds	and	the	Kamehameha	butterfly	caterpillars	

Alahe‘e:  Psydrax odorata
Fruit	is	eaten	by	birds.

O‘ahu Sedge:  Carex wahuensis
A	food	source	for	nēnē.

Loulu:  Pritchardia spp.
Origin:		Endemic
Conservation	Status:	At	Risk	or	No	Status	depending	
on	species
A	 single	 trunked	 fan	palm	 from	25-60	 feet.	 Each	
island	has	one	or	more	unique	species	of	this	palm.	
It	is	also	found	naturally	throughout	the	Pacific	as	
far	as	Rapa	Nui	(Easter	Island).	Fronds	are	used	in	
thatching	and	woven	for	mats,	papale	(hats),	and	
other	uses.	Loulu	means	“umbrella”.	
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Birds of the Upland Native Forest 
‘Io :    Flying:  	NPS	Photo/J	Wei,	https://www.nps.gov/havo/
learn/nature/io.htm
Perching:  	NPS	Photo/Jack	Jeffery,	https://www.nps.gov/im/
pacn/havo-native-birds.htm
Pueo:    Flying:  	Edward	Balwin	Photo,	https://www.
mauimagazine.net/hawaiian-owl/	
 Perching: 		https://www.fws.gov/refuge/Hakalau_Forest/
wildlife_and_habitat/pueo.htmli
Nēnē:     Flying:   Alan	Schmierer	Photo,	https://commons.
wikimedia.org/wiki/File:Nene_(8-30-2017)_hakalau_
forest_national_wildlife_refuge,_hawaii_co,_hawaii_-07_
(37409827961).jpg
 On Ground:   Starr	Environmental,	Forest	&	Kim	Starr	Photo

Other forest birds
‘Alalā:    	https://birdfocus.tumblr.com/post/116232438771/
hawaiian-crow-alala-source-originally-endemic
‘Amakihi :				Adult	male.	Ann	Tanimoto-Johnson	https://
www.hawaiipublicradio.org/post/manu-minute-amakihi-
forager#stream/0
‘Elepaio:     https://www.fws.gov/refuge/Hakalau_Forest/
wildlife_and_habitat/elepaio.html	
‘Apapane:    Mark	Kimura	Photo,	https://www.nps.gov/hale/
learn/nature/native-hawaiian-forest-birds.htm
Palila:				Jack	Jeffrey	Photo,	https://www.usgs.gov/media/
images/palila
Kiwikiu:				Nathan	Eagle/Civil	Beat,	https://www.civilbeat.
org/2019/11/fighting-to-save-this-rare-maui-forest-bird-from-
extinction/
‘I‘iwi:    Robby	Kohley	Photo,	https://www.usgs.gov/media/
images/iiwi-mamane
Maui ‘Alauahio: 			https://mauiforestbirds.org/maui-alauahio/
‘Akepa:   	https://www.usgs.gov/media/images/akepa-0

Other forest animals
Pulelehua, Kamehameha	Butterfly:				Starr	Environmental,	
Forest	&	Kim	Starr	Photo
Kāhuli, O‘ahu	Tree	Snail:				David	Sischo,	Snail	Extinction	
Prevention	Program,	Division	of	Forestry	and	Wildlife,	DLNR,	
Hawai‘i,	dlnr.hawaii.gov/ecosystems/hip/sep/
‘Ōpe‘ape‘a, Hawaiian	Hoary	Bat:				Starr	Environmental,	Forest	
&	Kim	Starr	Photo
Nananana Makakiʻi, Happy	Face	Spider:			spideridentifications.
com/happy-face.html
Nalo Meli Maoli, Yellow	faced	Bee:				Steve	Buchanan,	Hylaeus	
spp.,	fs.fed.us/wildflowers/pollinators/pollinator-of-the-
month/yellow-faced-bee.shtml

Additional Photo Credits Canoe Plants 
‘Awa:   Starr	Environmental,	Forest	&	Kim	Starr	Photo
‘Awa Detail:   Starr	Environmental,	Forest	&	Kim	Starr	Photo
Kalo:    Starr	Environmental,	Forest	&	Kim	Starr	Photo
Kalo Detail:   Starr	Environmental,	Forest	&	Kim	Starr	Photo
Kī: Starr	Environmental,	Forest	&	Kim	Starr
Kī Detail: https://www.foodland.com/recipe/ultimate-laulau
Ko:  University	of	Hawai‘i	Mānoa,	College	of	Tropical	Agriculture	
and	Human	Resources	Photo
Ko Detail:   University	of	Hawai‘i	Mānoa,	College	of	Tropical	
Agriculture	and	Human	Resources	Photo
‘Uala: J.	B.	Friday	Photo
‘Uala Details:   G.K.	Linney	Photo,	www.botany.hawaii.edu/fac-
ulty/carr/images/ipo_bat.jpg	/	tubers,	Heidi	Bornhorst	Photo,	
https://www.staradvertiser.com/2010/11/15/features/the-
urban-gardener/sweet-potatoes-grow-easily-and-in-drier-areas/

Native Plants
‘Ae‘ae:     J.	B.	Friday	Photo
‘Ae‘ae Detail:   Star	Environmental,	Forest	&	Kim	Starr	Photo
Alahe‘e:   Starr	Environmental,	Forest	&	Kim	Starr	Photo
Alahe‘e Details:   J.	B.	Friday	Photos
Māmaki:    Starr	Environmental,	Forest	&	Kim	Starr	Photo
Māmaki Detail:   G.D.	Carr	Photo,	botany.hawaii.edu.faculty
Koai‘a:				J.	B.	Friday	Photo
Koai‘a Detail: 		Dave	Eickhof	Photo,	Wikipedia	Commons
‘Ōhi‘a Lehua:    J.	B.	Friday	Photo
‘Ōhi‘a Lehua Detail:   Starr	Environmental,	Forest	&	Kim	Starr	
Photo

Plants as Habitat
Naio:   J.	B.	Friday	Photo
Naio Detail:			JB.	Friday	Photo.
‘Ōhelo:   J.	B.	Friday	Photo
‘Ōhelo Detail:   J.	B.	Friday	Photo
Pili Grass: 		Travis	Idol	Photo
Pili Grass Detail:			J.B.	Friday	Photo
‘A‘ali‘i:    J.	B.	Friday	PHoto
‘A‘ali‘i Detail: 	J.B.	Friday	Photo
Hō‘awa:    J.	B.	Friday	Photo
Hō‘awa Detail:  J.B.	Friday	Photo
Koa:			J.	B.	Friday	Photo
Koa Detail:   J.K.	Obata	Photo,	http://www.botany.hawaii.edu/
faculty/carr/images/aca_koa_826.jpg
Loulu:    J.	B.	Friday	Photo
Loulu Detail:   J.	B.	Friday	Photo
Pūkiawe:			J.	B.	Friday	Photo
Pūkiawe Detail:   Starr	Environmental,	Forest	&	Kim	Starr	Photo

Acknowledgment:		Special	thanks	to	photographers	and	concerned	
organizations	who	make	their	fine	images	available	on	the	internet.

Planting for the future

Helping	a	child	plant	one	of	the	first	plants	at	the	Honolulu	Zoo	
Children's	Discovery	Forest,		Hawai‘i	Forest	Institute	Photos
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Additional	Hawai‘i	Forest	Institute	Children's	Discovery	Forests	
on	Hawai‘i	Island

Pana‘ewa	Rain	Forest	Zoo	and	Gardens	and	Keauhou	Bird	Conservation	Center	

Honolulu	Zoo	Children’s	Discovery	Forest

Nēnē	Kīpuka	Sanctuary

Location	of	the	Honolulu	Zoo	Children’s	Discovery	Forest	
and	the	Kīpuka	Nēnē	Exhibits

Engaging future generations

Learning	to	Plant	at	Pana‘ewa,	Pana‘ewa	Cleanup	Day,	Keauhou	Planting	Field	Day		-	Hawai‘i	Forest	Institute	Photos

26



The	Hawai‘i	Forest	Institute	created	this	docent	guide	to	be	used	in	conjunction	with	tours	of	the	Honolulu	Zoo	
Children’s	Discovery	Forest,	although	much	of	the	information	can	be	used	more	generally.	It	is	our	sincere	hope	
that	readers	will	gain	a	deeper	understanding	and	appreciation	of	the	need	to	protect	the	diversity	of	native	
plants	and	animals	that	bless	these	islands.		We	would	like	to	thank	the	City	and	County	of	Honolulu	Department	
of	Community	Services	which	funded	this	effort	through	their	Grants-in-Aid	program,	as	well	as	our	partners,	
the	Honolulu	Zoo	and	the	Honolulu	Zoo	Society.	
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Mahalo nui loa


