FOTG Section II. Natural Resources Information

F. Ecological Site Descriptions
F159AY500HI – Tall Stature Wet Koa-Ohia/Hapu`u Forest

Ecological Site Description

Ecological Site Characteristics

Site Identification

	Site Type:  Forestland
	Site ID: F159AY500HI
	MLRA: 159A

	Colloquial Site Name:  Tall Stature Wet Koa – Ohia/Hapu`u Forest

	Official Site Name: Acacia koa-Metrosideros polymorpha/Cibotium menziesii/Freycenetia arborea


Soils data from 1973 survey pending new soil survey.
Physiographic Features

This ecological site occurs on volcanic ash flows on sloping mountainsides of shield volcanoes. Ash flows range from deep to very deep on the underlying lava.
	Landform: (1) volcanic ash flow
Landform: (2) 
Landform: (3)
	Minimum
	Maximum

	Elevation (feet):
	1200
	6400

	Slope (percent):
	0
	35

	Water Table Depth (inches):
	--
	--

	Flooding:

Frequency:

Duration:
	none
--
	none
--

	Ponding:

Depth (inches):

Frequency:

Duration:
	
--
--
 FORMDROPDOWN 


	
--
--
--


	Runoff Class:
	low
	medium

	Aspect: (1) E
Aspect: (2) N
	
	


Climatic Features

Average annual precipitation ranges from 50 to 140 inches.   Most of the precipitation falls from November through April, with April being the wettest month.  Average annual temperature ranges from 54 to 71 degrees F.  The climate generally can be classified as udic and tropical in nature.
Climate chart
	
	Minimum
	Maximum

	Frost Free Period (days):
	365
	365

	Freeze Free Period (days):
	365
	365

	Mean Annual Precipitation (inches):
	50
	140


	Monthly Precipitation (inches) and Temperature (0F)

	Month
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	Precip. Avg.
	14.0
	19.0
	21.2
	22.8
	17.4
	9.7
	15.1
	18.3
	10.5
	15.5
	21.2
	21.1

	Temp. Max.
	73.1
	72.6
	72.7
	73.4
	74.2
	75.9
	76.3
	76.9
	77.6
	77.0
	75.4
	72.9

	Temp. Min.
	60.7
	59.7
	60.1
	61.4
	62.4
	63.7
	64.3
	65.2
	64.6
	64.2
	63.1
	61.3

	Climate Station: (1)
	Honomu Mauka 138, 1949-1978



Influencing Water Features

This ecological site contains perennial streams in very deep, steep-sided gulches.  The sides and bottoms of these gulches are dominated by alien trees, particularly African tulip tree (Spathodea campanulata), Alexandrian palm (Archontophoenix alexandrae), kukui (Aleurites moluccana), and gunpowder tree (Trema orientale).
Representative Soil Features

Typical soils are deep to very deep basic volcanic ash deposited over `a`a lava or pahoehoe lava.  Landscape surfaces in this ecological site are 11,000 to 300,000 years old. Soils are moderately well or well drained.  Available water capacity ranges from x to x inches.  Available water capacity refers to the volume of water available to plants in the upper 40 inches of soil, including rocks, at field capacity.  Permeability is moderately rapid to rapid.  Runoff potential ranges from low to moderate.  Moist surface colors range from dark reddish brown to very dark brown.  Soil reactions (pH in CaCl2) range from slightly to extremely acid in surface horizons and slightly to extremely acid in subsurface horizons.  Soil temperature regimes are isothermic.  Soil moisture regimes are udic (soil moisture control section is not dry in any part for as long as 90 cumulative days in normal years).
	Predominant Parent Materials: basic volcanic ash
Kind: deposited over `a`a lava or pahoehoe lava 
Origin:      
	Surface Texture: (1) silt loam
Surface Texture: (2) silty clay loam
Subsurface Texture Group:  FORMDROPDOWN 


	Surface Fragments <=3" (%Cover): 0-10
Surface Fragments >3" (%Cover): 0-10
	Rock Fragments <=3" (%Volume):0-10
Rock Fragments >3" (%Volume): 0-10

	Drainage Class: moderately well to well
	Permeability Class: moderately rapid to rapid

	
	Minimum
	Maximum

	Depth (inches):
	50
	>60

	Electrical Conductivity (mmhos/cm):
	0
	2

	Sodium Adsorption Ratio:
	0
	0

	Calcium Carbonate Equivalent (percent):
	0
	0

	Soil Reaction (1:1 Water):
	
	

	Soil Reaction (.0-1M CaC12):
	
	

	Available Water Capacity (inches):
	
	


Plant Communities
Ecological Dynamics of the Site

This ecological site occurs on a soils formed in volcanic ash in warm, moist to wet regions of Hamakua, North Hilo, and South Hilo Districts of the Island of Hawai`i.  Plant communities evolved without the presence of large mammals or the regular occurrence of fires. Much of the original forest area remains as native forest.  However, the native plant community has disturbed and, in some areas, removed due to agriculture, urban development, establishment of exotic timber trees, domestic and feral ungulate foraging, and alien species invasion.  Foraging by cattle, pigs, and/or goats, or  clearing and abandonment accelerate invasion by alien weeds.  However, alien weeds appear able to successfully invade native stands regardless of human or ungulate disturbances.  Major weeds include strawberry guava, christmasberry, kahili ginger, and alien grasses.  Guineagrass and kikuyugrass pastures become infested with unpalatable grasses and shrubs under conditions of improper pasture and grazing management.

State and transition diagram

[image: image1.jpg]



State 1 – Native Wet Forest
Plant Community 1

This state represents the Historic Climax Plant Community. The general aspect is a forest of tall overstory with an open or closed upper canopy of ohia or ohia and koa trees up to 100 feet tall, a secondary canopy of diverse trees species 30 to 60 feet tall, a dense tree fern canopy 10 to 30 feet tall, and a diverse understory of shrubs and ferns.  Vines are common both on the ground and on trees.  All three Big Island tree fern species are present; they frequently have very tall trunks.  These forests have standing live timber of 800 to 5700 cubic feet per acre, with a representative value of about 3000 cubic feet per acre.  Typical low values are about 1500 cubic feet per acre.  
Overstory tree canopy cover of ohia and koa can vary from about 10% to 80%.  However, understory composition is controlled by the cover of the secondary canopy of medium-stature, secondary canopy tree species and especially by the cover of tree ferns, which is usually in the range of 60% to 90%.  Koa and ohia do not reproduce successfully in the typically shady understory of intact Native Wet Forest.  Tree ferns, medium-stature trees such as olapa, kopiko, kolea lau nui, kawa`u, hame, and olomea, and shrubs such as kanawao and clermontia reproduce well in the understory.  The ground layer of small ferns is typically very dense when ungulates are not present. 

The dominant tree canopy can be ohia trees or a combination of ohia and koa trees.  We were unable to discern any consistent correlation between dominant tree canopy composition and soil type, rainfall, elevation, or any other environmental variable (PENDING NEW SOIL SURVEY OF THE HAMAKUA AREA).  It is probable that long-term disturbance history controls koa occurrence.  Koa is a fast growing, opportunistic species that is able to take advantage of temporary openings in the dense forest canopy. 
Pathways from this state/plant community
To State 2, Grassland, via “A and B”:

A = mechanical land clearing; B = pasture establishment.

Native Forest can be converted to Grassland by clearing the forest with heavy machinery; most pastures in this ecological site were originally cultivated for sugar cane and later converted to pasture.  At higher, cooler elevations kikuyugrass and/or pangolagrass have been planted.  At lower elevations where pastures are on old sugarcane plantations, guineagrass (a former weed in the plantations) has volunteered.  

To State 4, Native Wet Forest with Alien Understory, via “H&I&J”:
H = gradual weed invasion; I = ungulate foraging; J = lack of native plant regeneration.

Native Forest can convert to Native Forest with Alien Understory by gradual replacement of the understory by alien shrubs, vines, and small trees that outcompete the native understory species.  This process is accelerated by ungulate foraging that disturbs the soil surface and directly destroys native plants and prevents their regeneration.
Plant species listed in the following tables have been observed in the course of field work or are derived from reliable records.

Abbreviations:

Origin: n = native (endemic or indigenous); a = alien (introduced by humans).

Type: t = tree; tf = tree fern; s = shrub; h = herb (forb); v = vine; f = fern; g = grasslike (grasses, sedges, rushes).

Composite representation of State 1, Plant Community 1, Native Wet Forest.
	 

 

Scientific name
	%Canopy cover by height class (ft)
	Total Cover
	 

Local

common name
	 

NRCS

common name
	Origin
	Type
	NRCS

Code

	
	0.1 -

2
	2.1 -

4.5
	4.6 -

13
	13.1 -

40
	40.1 -

80
	80.1 -

120
	
	
	
	
	
	

	Metrosideros polymorpha
	tr
	tr
	tr
	tr
	20
	1
	20
	'ohi'a lehua
	'ohi'a lehua
	n
	t
	MEPO5

	Acacia koa
	tr
	tr
	tr
	tr
	20
	1
	20
	koa
	koa
	n
	t
	ACKO

	Cheirodendron trigynum
	1
	1
	1
	5
	1
	
	10
	olapa
	olapalapa
	n
	t
	CHTR2

	Perrottetia sandwicensis
	tr
	tr
	1
	1
	
	
	1
	olomea
	olomea
	n
	t
	PESA3

	Ilex anomala
	tr
	tr
	1
	1
	tr
	
	1
	kawa`u
	Hawai`i holly
	n
	t
	ILAN

	Myrsine lessertiana
	tr
	tr
	1
	5
	
	
	5
	kolea lau nui
	kolea lau nui
	n
	t
	MYLE2

	Psychotria sp.
	tr
	1
	1
	1
	
	
	1
	kopiko
	wild coffee
	n
	t
	PSYCH

	Charpentiera sp.
	tr
	1
	1
	
	
	
	1
	papala
	papala
	n
	t
	CHARP

	Coprosma rhynchocarpa
	tr
	1
	1
	5
	
	
	5
	pilo
	woodland mirrorplant
	n
	t
	CORH

	Antidesma platyphyllum
	tr
	1
	1
	tr
	
	
	1
	hame,ha`a
	ha`a
	n
	t
	ANPL2

	Antidesma pulvinatum
	tr
	1
	1
	tr
	
	
	1
	hame
	hame
	n
	t
	ANPU2

	Gardenia remyi
	?
	?
	?
	?
	
	
	?
	nanu
	Remy's gardenia
	n
	t
	GARE

	Hedyotis terminalis
	tr
	tr
	1
	
	
	
	1
	manono
	variable starviolet
	n
	t
	HETE21

	Pritchardia lanigera
	?
	?
	?
	?
	
	
	?
	loulu
	lou`ulu
	n
	t
	PRLA4

	Urera glabra
	tr
	tr
	1
	1
	
	
	1
	opuhe
	hopue
	n
	t
	URGL

	Myrsine sandwicensis
	tr
	tr
	tr
	
	
	
	tr
	kolea lau li`i
	kolea lau li`i
	n
	t
	MYSA2

	Platydesma remyi
	?
	?
	?
	
	
	
	?
	pilo kea
	Hawai`i pilo kea
	n
	t
	PLRE4

	Cibotium glaucum
	1
	1
	20
	40
	
	
	50
	hapu`u
	hapu`u
	n
	tf
	CIGL

	Cibotium menziesii
	1
	1
	5
	10
	
	
	20
	hapu`u `i`i
	hapu`u li
	n
	tf
	CIME8

	Cibotium chamissoi
	tr
	tr
	tr
	1
	
	
	1
	hapu`u
	Chamisso's manfern
	n
	tf
	CICH

	Clermontia lindseyana
	?
	?
	?
	
	
	
	?
	`oha wai
	hillside clermontia
	n
	s
	CLLI3


Composite representation of State 1, Plant Community 1, Native Wet Forest.
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	%Canopy cover by height class (ft)
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	0.1 -

2
	2.1 -

4.5
	4.6 -

13
	13.1 -

40
	40.1 -

80
	80.1 -

120
	
	
	
	
	
	

	Clermontia peleana
	?
	?
	?
	
	
	
	?
	
	pele clermontia
	n
	s
	CLPE2

	Clermontia sp.
	1
	1
	1
	
	
	
	1
	`oha wai
	clermontia
	n
	s
	CLERM

	Cyrtandra tintinnabula
	?
	?
	
	
	
	
	?
	ha`iwale
	Laupahoehoe cyrtandra
	n
	s
	CYTI

	Pipturus albidus
	tr
	tr
	1
	
	
	
	1
	mamaki
	Waimea pipturus
	n
	s
	PIAL2

	Broussaisia arguta
	tr
	1
	5
	
	
	
	5
	kanawao
	kanawao
	n
	s
	BRAR6

	Eurya sandwicensis
	?
	?
	
	
	
	
	?
	anini
	anini
	n
	s
	EUSA6

	Vaccinium calycinum
	1
	1
	1
	
	
	
	1
	ohelo
	ohelo kau la`u
	n
	s
	VACA8

	Styphelia tameiameiae
	tr
	tr
	
	
	
	
	tr
	pukiawe
	pukiawe
	n
	s
	STTA

	Trematolobelia grandifolia
	?
	?
	?
	
	
	
	?
	
	largeflower false lobelia
	n
	s
	TRGR8

	Cyanea platyphylla
	?
	?
	?
	
	
	
	?
	haha
	Puna cyanea
	n
	s
	CYPA7

	Cyanea tritomantha
	?
	?
	?
	
	
	
	?
	`aku
	`aku`aku
	n
	t
	CYTR6

	Cyrtandra giffardii
	?
	?
	
	
	
	
	?
	
	forest cyrtandra
	n
	s
	CYGI3

	Cyrtandra platyphylla
	1
	1
	
	
	
	
	1
	`ilihia
	`ilihia
	n
	s
	CYPL5

	Cyrtandra sp.
	tr
	1
	
	
	
	
	1
	ha `iwale
	Cyrtandra
	n
	s
	CYRTA

	Peperomia sp.
	1
	
	
	
	
	
	1
	`ala`ala wai nui
	peperomia
	n
	h
	PEPER

	Astelia menziesiana
	1
	
	
	
	
	
	1
	kaluaha
	pua'akuhinia
	n
	h
	ASME4

	Phytolacca sandwicensis
	tr
	tr
	
	
	
	
	tr
	popolo ku mai
	Hawai`i pokeweed
	n
	h
	PHSA2

	Joinvillea ascendens
	?
	?
	
	
	
	
	?
	`ohe
	`ohe
	n
	h
	JOAS

	Korthalsella sp.
	1
	
	
	
	
	
	1
	hulumoa
	korthal mistletoe
	n
	h
	KORTH

	Stenogyne calaminthoides
	1
	
	
	
	
	
	1
	
	bog stenogyne
	n
	v
	STCA9

	Stenogyne macrantha
	?
	
	
	
	
	
	?
	
	Hawai`i stenogyne
	n
	v
	STMA3

	Stenogyne scrophularioides
	?
	
	
	
	
	
	?
	
	mohihi
	n
	v
	STSC4

	Phyllostegia floribunda
	?
	
	
	
	
	
	?
	
	Hawai`i phyllostegia
	n
	v
	PHFL6

	Phyllostegia racemosa
	?
	
	
	
	
	
	?
	
	kiponapona
	n
	v
	PHRA6

	Phyllostegia vestita
	?
	
	
	
	
	
	?
	
	streambed phyllostegia
	n
	h
	PHVE4

	Phyllostegia warshaueri
	?
	
	
	
	
	
	?
	
	Laupahoehoe phyllostegia
	n
	v
	PHWA3

	Rubus hawaiiensis
	1
	1
	
	
	
	
	1
	`akala
	Hawai`i blackberry
	n
	v
	RUHA

	Smilax melastomifolia
	1
	
	
	
	
	
	1
	hoi kuahiwi
	Hawai`i greenbrier
	n
	v
	SMME

	Freycenetia arborea
	1
	
	
	
	
	
	1
	`ie`ie
	`ie`ie
	n
	v
	FRAR

	Alyxia oliviformis
	1
	1
	
	
	
	
	1
	maile
	maile
	n
	v
	ALOL2

	Embelia pacifica
	1
	
	
	
	
	
	1
	kilioe
	kilioe
	n
	v
	EMPA

	Athyrium microphyllum
	1
	
	
	
	
	
	1
	`akolea
	akolea
	n
	f
	ATMI

	Sadleria sp.
	1
	1
	1
	
	
	
	1
	`ama`u
	Sadleria
	n
	f
	SADLE

	Adenophorus pinnatifidus
	1
	
	
	
	
	
	1
	
	graceful kihifern
	n
	f
	ADPI

	Adenophorus tamariscinus
	1
	
	
	
	
	
	1
	wahini noho mauna
	wahini noho mauna
	n
	f
	ADTA

	Asplenium schizophyllum
	1
	
	
	
	
	
	1
	
	fringed spleenwort
	n
	f
	ASSC8

	Coniogramme pilosa
	1
	
	
	
	
	
	1
	lo`ulu
	loulu
	n
	f
	COPI3

	Dicranopteris linearis
	1
	
	
	
	
	
	1
	uluhe
	Old World forkedfern
	n
	f
	DILI

	Diplazium sandwichianum
	1
	1
	
	
	
	
	1
	ho`i`o
	Hawai`i twinsorus fern
	n
	f
	DISA3

	Dryopteris hawaiiensis
	1
	
	
	
	
	
	1
	
	Hawai`i woodfern
	n
	f
	DRHA

	Dryopteris sandwicensis
	1
	1
	
	
	
	
	1
	
	Pacific woodfern
	n
	f
	DRSA

	Dryopteris wallichiana
	1
	5
	
	
	
	
	5
	`i`o nui
	alpine woodfern
	n
	f
	DRWA

	Grammitis tenella
	1
	
	
	
	
	
	1
	kolokolo
	kolokolo
	n
	f
	GRTE

	Lepisorus thunbergianus
	1
	
	
	
	
	
	1
	pakahakaha
	weeping fern
	n
	f
	LETH6

	Lycopodiella cernua
	tr
	
	
	
	
	
	tr
	pakahakaha
	weeping fern
	n
	f
	LETH6


Composite representation of State 1, Plant Community 1, Native Wet Forest.
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	%Canopy cover by height class (ft)
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Local

common name
	 

NRCS
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	0.1 -

2
	2.1 -

4.5
	4.6 -

13
	13.1 -

40
	40.1 -

80
	80.1 -

120
	
	
	
	
	
	

	Mecodium recurvum
	1
	
	
	
	
	
	1
	`ohi`a ku
	ohiaku
	n
	f
	HYRE

	Nephrolepis exaltata
	1
	
	
	
	
	
	1
	Boston swordfern
	Boston swordfern
	n
	f
	NEEX

	Nothoperanema rubiginosum
	1
	
	
	
	
	
	1
	
	island lacefern
	n
	f
	NORU

	Ophioderma pendulum
	1
	
	
	
	
	
	1
	puapuamoa
	Old World adder's tongue
	n
	f
	OPPEP

	Pneumatopteris sandwicensis
	1
	1
	
	
	
	
	1
	ho`i`o kula
	Hawai`i airfern
	n
	f
	PNSA

	Psilotum complanatum
	1
	
	
	
	
	
	1
	moa nahele
	flatfork fern
	n
	f
	PSCO3

	Psilotum nudum
	1
	
	
	
	
	
	1
	moa
	whisk fern
	n
	f
	PSNU

	Pteridium aquilinum
	tr
	
	
	
	
	
	tr
	brackenfern
	western brackenfern
	n
	f
	PTAQ

	Pteris cretica
	1
	
	
	
	
	
	1
	`oali
	Cretan brake
	n
	f
	PTCR2

	Pteris excelsa
	1
	
	
	
	
	
	1
	waimakanui
	waimakanui
	n
	f
	PTEX

	Sticherus owhyensis
	1
	
	
	
	
	
	1
	uluhe
	Hawai`i umbrella fern
	n
	f
	STOW

	Diplopterigium pinnatum
	tr
	
	
	
	
	
	tr
	uluhe lau nui
	scrambling fern
	n
	f
	DIPI3

	Elaphoglossum crassifolium
	1
	
	
	
	
	
	1
	stag's tongue, `ekaha
	royal tonguefern
	n
	f
	ELCR2

	Elaphoglossum palaeaceum
	1
	
	
	
	
	
	1
	maku`e
	ekaha
	n
	f
	ELHI3

	Sphenomeris chinensis
	tr
	
	
	
	
	
	tr
	pala`a
	Chinese creepingfern
	n
	f
	ODCH

	Microlepia strigosa
	1
	1
	
	
	
	
	1
	palapalai
	palapalai
	n
	f
	MIST4

	Asplenium sp.
	1
	1
	
	
	
	
	1
	
	spleenwort
	n
	f
	ASPLE

	Asplenium normale
	1
	
	
	
	
	
	1
	
	rainforest spleenwort
	n
	f
	ASNO4

	Vandenboschia sp.
	1
	
	
	
	
	
	1
	vandenboschia
	vandenboschia
	n
	f
	VANDE

	Uncinia uncinata
	1
	
	
	
	
	
	1
	
	Hawai`i birdcatching sedge
	n
	g
	UNUN

	Carex wahuensis
	1
	
	
	
	
	
	1
	
	Oahu sedge
	n
	g
	CAWA

	Carex alligata
	1
	
	
	
	
	
	1
	
	Hawai`i sedge
	n
	g
	CAAL12

	Grasslike
	1
	
	
	
	
	
	1
	
	
	
	
	

	Native Forbs
	1
	
	
	
	
	
	1
	
	
	
	
	

	Exotic Forbs
	
	
	
	
	
	
	
	
	
	
	
	

	Native Vines/Epiphytes
	5
	1
	
	
	
	
	5
	
	
	
	
	

	Exotic Vines
	
	
	
	
	
	
	
	
	
	
	
	

	Small ferns
	20
	10
	1
	
	
	
	30
	
	
	
	
	

	Native Shrubs
	1
	5
	10
	
	
	
	10
	
	
	
	
	

	Exotic Shrubs
	
	
	
	
	
	
	
	
	
	
	
	

	Native Trees
	1
	1
	10
	20
	40
	1
	60
	
	
	
	
	

	Tree ferns (native)
	1
	1
	20
	50
	
	
	70
	
	
	
	
	

	Exotic Trees & tree ferns
	
	
	
	
	
	
	
	
	
	
	
	

	Lichen
	
	
	
	
	
	
	
	
	
	
	
	

	Moss (on ground & logs)
	10
	
	
	
	
	
	10
	
	
	
	
	

	Moss (on trees)
	20
	
	
	
	
	
	20
	
	
	
	
	

	Logs on ground (>4" dia.)
	5
	
	
	
	
	
	5
	
	
	
	
	

	Litter (not logs)
	70
	
	
	
	
	
	70
	
	
	
	
	

	Surface rocks (>3" dia.)
	1
	
	
	
	
	
	1
	
	
	
	
	

	Surface rocks (<3" dia.)
	1
	
	
	
	
	
	1
	
	
	
	
	

	Bare Soil
	tr
	
	
	
	
	
	tr
	
	
	
	
	


Understory species canopy cover under a range of overstory canopy covers in Native Wet Forest.  Overstory includes upper tree, secondary tree, and tree fern canopies combined.
	Common Name
	Scientific Name
	Understory Species Canopy Cover as a function of Overstory Canopy Cover

	
	
	Overstory Canopy Cover Percent

	
	
	50
	70
	90

	'ohi'a lehua
	Metrosideros polymorpha (seedlings and saplings)
	5
	1
	tr

	koa
	Acacia koa (seedlings and saplings)
	5
	1
	tr

	mamaki
	Pipturus albidus
	5
	1
	tr

	olapa
	Cheirodendron trigynum
	10
	5
	5
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State 1, Plant Community 1, Native Wet Forest.
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State 2 – Grassland
This state is comprised of three grassland plant communities.  Most of the pastures in this ecological site are on former sugar plantations where guineagrass was an agricultural weed.  Guineagrass now has taken over these lands as the dominant pasture grass.  Kikuyugrass is the dominant grass, sometimes with pangolagrass, in some higher elevation areas where these species have been planted.  More information on these kikuyugrass/pangolagrass pastures can be found in Ecological Site Description  F160XY502HI – Mauna Kea Koa-Mamane.
Plant Community 2 (Good Condition Pasture) consists of guineagrass with an admixture of glycine (perennial soybean).  Continuous grazing that does not allow the favored forage species time to recover from defoliation results in Plant Community 3 (Poor Condition Pasture), which is dominated by lower value forage species but contains enough remnant guineagrass (or kikuyugrass in some cases) to allow for a transition back to Plant Community 1 with prescribed grazing.  Longer-term continuous grazing leads to Plant Community 4 (Weedy Pasture), which consists of low value grass species and increasing cover of alien shrubs and tree saplings.  Improvement of this Plant Community requires weed control and prescribed grazing.
Pathways from this state

To State 1 – Native Forest, via “C&D&M”:
C = weed control; D = lack of fire; D = native plant restoration; M = ungulate exclusion.

It may be possible to recreate a plant community resembling Native Forest from Pasture.  Weed control must be applied to pasture species and the many opportunistic plant species that invade the site.  Weed control would be a perpetual process to capture and maintain the site at least until a closed canopy of native trees developed.  Animal foraging (domestic or feral) would have to be eliminated by excluding all ungulates from the restoration site, but domestic ungulates would be useful to initially reduce grass cover and to manage vegetation outside the restoration site perimeter.  Extensive planting of native species would follow.  Increased shade from trees growing on the site causes a shift from C4 (warm-season) grass dominance (typically guineagrass or kikuyugrass) to C4 or C3 (cool-season) shade-tolerant grasses (typically meadow ricegrass, Hilograss, or carpetgrass).  This shade tolerant grass layer can be very dense and detrimental to establishment of native plants.  It may be possible to suppress these grasses by planting native shrubs and tree ferns that produce dense shade near the ground and litter that covers the grass.

To State 3 – Tree Plantation, via “C&G”:

C = weed control; G = exotic timber planting.

Pasture may be converted to Tree Plantation by site preparation and planting of timber species (usually eucalyptus) and weed control.

To State 5 – Weedy Alien Forest, via “K”:
K = abandonment.

Abandonment of pastures leads to rapid invasion of alien tree species that take over from the initial growth of grasses and weedy shrubs.  Common weed tree species are strawberry guava, christmasberry, faya tree, and common guava.
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Plant Community 2 – Good Condition Pasture
The dominant grass species in this pasture type is guineagrass that has volunteered in old sugarcane plantations.  In higher elevation areas, kikuyugrass and sometimes pangolagrass have been planted.
Pathways from this plant community

To Plant Community 3, Poor Condition Pasture, via “E”:

E = continuous grazing.
Good Condition Pasture degrades to Poor Condition Pasture by continuous grazing that weakens preferred guineagrass or kikuyugrass and legumes in relation to poor forage species such as Hilograss, narrowleaf carpetgrass, and sedges. 
State 2, Plant Community 2, Good Condition Pasture.

This list of plants and their relative proportions are based on near-normal years.  Fluctuations in species composition and relative production may change from year to year depending upon precipitation or other climatic factors.
	Common/Group Name
	Scientific Name
	Symbol
	Functional Group
	lbs./acre
	% Comp

	GRASSES

	Naturalized Warm Season Tallgrasses
	 
	1
	11,900-14,000
	85-100

	guineagrass
	Urochloa maxima
	URMA3
	1
	11,900-14,000
	85-100

	Napier elephantgrass
	Pennisetum purpureum
	PEPU2
	1
	T-140
	T-1

	Naturalized Warm Season Mid-Grasses
	 
	2
	T-140
	T-1

	kikuyugrass
	Pennisetum clandestinum
	PECL2
	2
	T-300
	T-5

	Hilograss
	Paspalum conjugatum
	PACO14
	2
	T-140
	T-1

	Rhodesgrass
	Chloris gayana
	CHGA2
	2
	T-140
	T-1

	Green kyllinga
	Kyllinga brevifolia
	KYBR
	2
	T-140
	T-1

	Vaseygrass
	Paspalum urvillei
	PAUR2
	2
	T-140
	T-1

	Natal redtop
	Melinis repens
	MERE9
	2
	T-140
	T-1

	smutgrass
	Sporobolus indicus
	SPIN4
	2
	T-140
	T-1

	East Indian crabgrass
	Digitaria setigera
	DISE6
	2
	T-140
	T-1

	hairy crabgrass
	Digitaria sanguinalis
	DISA
	2
	T-140
	T-1

	wiregrass (goosegrass)
	Eleusine indica
	ELIN3
	2
	T-140
	T-1

	broomsedge
	Andropogon virginicus
	ANVI
	2
	T-140
	T-1

	beardgrass
	Schizachyrium condensatum
	SCCO10
	2
	T-140
	T-1

	FORBS

	Naturalized Forbs
	
	3
	140-700
	1-5

	perennial soybean
	Neonotonia wightii
	NEWI2
	3
	140-420
	1-3

	three-flowered ticktrefoil
	Desmodium triflorum
	DETR4
	3
	140-420
	1-3

	Japanese tea
	Chamaecrista nictitans
	CHNI2
	3
	T-140
	T-1

	sensitive plant
	Mimosa pudica
	MIPU8
	3
	T-140
	T-1

	smooth rattlepod
	Crotalaria pallida var. obovata
	CRPAO
	3
	T-140
	T-1

	lilac tasselflower
	Emilia sonchifolia
	EMSO
	3
	T-140
	T-1

	common sow thistle
	Sonchus oleraceus
	SOOL
	3
	T-140
	T-1

	lion's ear mint
	Leonotis nepetifolia
	LENE
	3
	T-140
	T-1

	spiny amaranth
	Amaranthus spinosus
	AMSP
	3
	T-140
	T-1

	SHRUBS

	Naturalized Shrubs, Half-Shrubs, and Trees
	
	4
	140-700
	1-5

	bush indigo
	Indigofera suffruticosa
	INSU
	4
	140-420
	T-1

	sourbush
	Pluchea carolinensis
	PLCA10
	4
	T-140
	T-1

	guava
	Psidium guajava
	PSGU
	4
	T-140
	T-1

	false mallow
	Malvastrum coromandelianum
	MACO6
	4
	T-140
	T-1

	christmasberry
	Schinus terebinthifolius
	SCTE
	4
	T-140
	T-1

	balloon plant
	Asclepias physocarpa
	ASPH2
	4
	T-140
	T-1

	castor bean
	Ricinum communis
	RICO3
	4
	T-140
	T-1


State 2, Plant Community 2, Good Condition Pasture.

	Annual Production lbs./acre
	 
	
	
	
	

	Above Normal
	16,000
	
	
	
	

	Normal
	14,000
	
	
	
	

	Below Normal
	10,000
	
	
	
	

	Percent Ground Cover
	
	
	
	
	

	Plant
	65
	
	
	
	

	Litter
	30
	
	
	
	

	Cryptogams
	0
	
	
	
	

	Bare ground
	5
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Plant Community 3 – Poor Condition Pasture
Poor Condition Pasture is dominated by grasses of low forage value such as Hilograss, narrowleaf carpetgrass, and sedges.  Desirable forage legumes have been grazed out.

Pathways from this plant community

To Plant Community 2, Good Condition Pasture, via “F”:

F = prescribed grazing.

Poor Condition Pasture can be reconverted to Good Condition Pasture by prescribed grazing.  A prescribed grazing plan provides for intensive but temporary grazing of pastures that ensures that cattle consume some low-value forage species along with preferred forages and allows preferred forages time to recover from defoliation.  The grazing plan may require splitting the herd, creating additional water sources, and creating multiple pastures by cross-fencing.  Invading broomsedge and beardgrass may be controlled by mowing their seed stalks before seed set and by liming to increase soil pH.
To Plant Community 4, Weedy Pasture, via “E”:

E = continuous grazing.

Poor Condition Pasture degrades to Weedy Pasture by long-term continuous grazing.  Guineagrass cover is greatly reduced and largely replaced by low-value forage grasses.  Weedy forbs such as spiny amaranth, alien blackberries, and alien shrubs such as sourbush have increased.  Broomsedge and beardgrass often are the most abundant grass species.
Composite representation of State 2, Plant Community 3, Poor Condition Pasture.
	 

 

Scientific name
	%Canopy cover by height class (ft)
	Total Cover
	 

Local

common name
	 

NRCS

common name
	Origin
	Type
	 

NRCS

Code

	
	0.1 -

2
	2.1 -

4.5
	4.6 -

13
	13.1 -

40
	40.1 -

80
	80.1 -

120
	
	
	
	
	
	

	Psidium guajava
	1
	1
	1
	
	
	
	1
	common guava
	guava
	a
	t
	PSGU

	Schefflera actinophylla
	tr
	
	
	
	
	
	tr
	octopus tree
	octopus tree
	a
	t
	SCAC2

	Falcataria moluccana
	tr
	tr
	
	
	
	
	tr
	albizia
	peacocksplume
	a
	t
	FAMO

	Schinus terebinthifolius
	tr
	1
	1
	
	
	
	1
	christmasberry
	Brazilian peppertree
	a
	t
	SCTE

	Spathodea campanulata
	tr
	tr
	
	
	
	
	tr
	African tuliptree
	African tuliptree
	a
	t
	SPCA2

	Morella faya
	tr
	tr
	
	
	
	
	tr
	faya tree
	firetree
	a
	t
	MOFA

	Pluchea carolinensis
	tr
	1
	1
	
	
	
	1
	sourbush
	cure for all
	a
	s
	PLCA10

	Indigofera suffruticosa
	1
	1
	
	
	
	
	1
	bush indigo
	anil de pasto
	a
	s
	INSU

	Ricinus communis
	tr
	1
	1
	
	
	
	1
	castor bean
	castor bean
	a
	s
	RICO3

	Rubus argutus
	tr
	1
	
	
	
	
	1
	Florida blackberry
	sawtooth blackberry
	a
	v
	RUAR2

	Rubus rosifolius
	tr
	1
	
	
	
	
	1
	thimbleberry
	West Indian raspberry
	a
	v
	RURO

	Nephrolepis multiflora
	1
	
	
	
	
	
	1
	scaly swordfern
	scaly swordfern
	a
	f
	NEHI

	Pteridium aquilinum
	tr
	
	
	
	
	
	tr
	brackenfern
	western brackenfern
	n
	f
	PTAQ

	Dicranopteris linearis
	tr
	
	
	
	
	
	tr
	uluhe
	Old World forkedfern
	n
	f
	DILI

	Ageratina riparia
	tr
	
	
	
	
	
	tr
	Hamakua pamakani
	spreading snakeroot
	a
	h
	AGRI2

	Asclepias physocarpa
	tr
	1
	
	
	
	
	1
	balloonplant
	balloonplant
	a
	h
	ASPH2

	Chamaecrista nictitans
	1
	
	
	
	
	
	1
	partridge pea
	partridge pea
	a
	h
	CHNI2

	Mimosa pudica
	1
	
	
	
	
	
	1
	sensitiveplant
	shameplant
	a
	h
	MIPU8

	Commelina diffusa
	1
	
	
	
	
	
	1
	honohono
	climbing dayflower
	a
	h
	CODI5

	Crotalaria pallida var. obovata
	1
	
	
	
	
	
	1
	smooth rattlepod
	smooth rattlebox
	a
	h
	CRPAO

	Desmodium triflorum
	tr
	
	
	
	
	
	tr
	
	threeflower ticktrefoil
	a
	h
	DETR4

	Emilia sonchifolia
	1
	
	
	
	
	
	1
	Flora's paintbrush
	lilac tasselflower
	a
	h
	EMSO

	Sonchus oleraceus
	1
	
	
	
	
	
	1
	pualele
	common sowthistle
	a
	h
	SOOL

	Malvastrum coromandelianum
	1
	
	
	
	
	
	1
	false mallow
	threelobe false mallow
	a
	h
	MACO6

	Leonotis nepetifolia
	1
	
	
	
	
	
	1
	lion's ear
	Christmas candlestick
	a
	h
	LENE

	Amaranthus spinosus
	1
	
	
	
	
	
	1
	spiny amaranth
	spiny amaranth
	a
	h
	AMSP

	Kyllinga brevifolia
	5
	
	
	
	
	
	5
	
	shortleaf spikesedge
	a
	g
	KYBR

	Saccharum spontaneum
	
	
	tr
	
	
	
	tr
	wild sugarcane
	wild sugarcane
	a
	g
	SASP

	Axonopus fissifolius
	20
	
	
	
	
	
	20
	narrowleaf carpetgrass
	common carpetgrass
	a
	g
	AXFI

	Sporobolus indicus
	1
	
	
	
	
	
	1
	smut grass
	smut grass
	a
	g
	SPIN4

	Urochloa maxima
	
	20
	
	
	
	
	20
	guineagrass
	guineagrass
	a
	g
	URMA3

	Pennisetum clandestinum
	1
	
	
	
	
	
	1
	kikuyugrass
	kikuyugrass
	a
	g
	PECL2

	Chloris gayana
	1
	
	
	
	
	
	1
	Rhodes grass
	Rhodes grass
	a
	g
	CHGA2

	Digitaria sanguinalis
	1
	
	
	
	
	
	1
	
	hairy crabgrass
	a
	g
	DISA

	Digitaria setigera
	1
	
	
	
	
	
	1
	
	East Indian crabgrass
	a
	g
	DISE6

	Eleusine indica
	1
	
	
	
	
	
	1
	wiregrass
	Indian goosegrass
	a
	g
	ELIN3

	Melinis repens
	1
	
	
	
	
	
	1
	Natal redtop
	rose Natal grass
	a
	g
	MERE9

	Andropogon virginicus
	5
	
	
	
	
	
	5
	broomsedge
	broomsedge bluestem
	a
	g
	ANVI2

	Schizachyrium condensatum
	5
	
	
	
	
	
	5
	beardgrass
	Colombian bluestem
	a
	g
	SCCO10

	Setaria parviflora
	5
	
	
	
	
	
	5
	yellow foxtail
	marsh bristlegrass
	a
	g
	SEPA10

	Paspalum urvillei
	1
	1
	
	
	
	
	1
	Vasey grass
	Vasey's grass
	a
	g
	PAUR2

	Paspalum conjugatum
	20
	
	
	
	
	
	20
	hilograss
	hilograss
	a
	g
	PACO14


Composite representation of State 2, Plant Community 3, Poor Condition Pasture.
	 

 

Scientific name
	%Canopy cover by height class (ft)
	Total Cover
	 

Local

common name
	 

NRCS

common name
	Origin
	Type
	 

NRCS

Code

	
	0.1 -

2
	2.1 -

4.5
	4.6 -

13
	13.1 -

40
	40.1 -

80
	80.1 -

120
	
	
	
	
	
	

	Grasslike
	80
	20
	
	
	
	
	100
	 
	 
	 
	 
	 

	Native Forbs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Forbs
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 

	Native Vines/Epiphytes
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Vines
	1
	1
	
	
	
	
	1
	 
	 
	 
	 
	 

	Small ferns
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Native Shrubs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Shrubs
	tr
	1
	1
	
	
	
	1
	 
	 
	 
	 
	 

	Native Trees
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Tree ferns (native)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Trees & tree ferns
	1
	1
	1
	
	
	
	1
	 
	 
	 
	 
	 

	Lichen
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Moss (on ground & logs)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Moss (on trees)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Logs on ground (>4" dia.)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Litter (not logs)
	50
	
	
	
	
	
	50
	 
	 
	 
	 
	 

	Surface rocks (>3" dia.)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Surface rocks (<3" dia.)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Bare Soil
	5
	
	
	
	
	
	5
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State 2, Plant Community 3, Poor Condition Pasture.
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Plant Community 4 – Weedy Pasture
Weedy Pasture is dominated by low-value forage species such as Hilograss, narrowleaf carpetgrass, broomsedge, and beardgrass.  Alien blackberries, shrubs such as sourbush, and forbs such as spiny amaranth occupy much of the site.  Small tree species and saplings of large tree species have become common.
Pathways from this plant community

To Plant Community 2, Good Condition Pasture, via “C&F”:

C = weed control; F = prescribed grazing.

Weedy Pasture can be converted to Good Condition Pasture by a combination of weed control and prescribed grazing  Weeds such as alien blackberries, sourbush, and spiny amaranth are not controllable by domestic livestock and must be killed with herbicide.  The grazing prescription will require removal of livestock from the pasture until guineagrass has reestablished adequately to support grazing.  Thereafter, the grazing plan may require splitting the herd, creating additional water sources, and creating multiple pastures by cross-fencing.

Composite representation of State 2, Plant Community 4, Weedy Pasture.
	 

 

Scientific name
	%Canopy cover by height class (ft)
	Total Cover
	 

Local

common name
	 

NRCS

common name
	Origin
	Type
	 

NRCS

Code

	
	0.1 -

2
	2.1 -

4.5
	4.6 -

13
	13.1 -

40
	40.1 -

80
	80.1 -

120
	
	
	
	
	
	

	Psidium guajava
	1
	1
	10
	
	
	
	10
	common guava
	guava
	a
	t
	PSGU

	Schefflera actinophylla
	tr
	1
	
	
	
	
	1
	octopus tree
	octopus tree
	a
	t
	SCAC2

	Falcataria moluccana
	tr
	tr
	1
	
	
	
	1
	albizia
	peacocksplume
	a
	t
	FAMO

	Schinus terebinthifolius
	tr
	1
	5
	
	
	
	5
	christmasberry
	Brazilian peppertree
	a
	t
	SCTE

	Spathodea campanulata
	tr
	tr
	1
	
	
	
	1
	African tuliptree
	African tuliptree
	a
	t
	SPCA2

	Acacia confusa
	tr
	tr
	1
	
	
	
	1
	 
	Formosan koa
	a
	t
	ACCO

	Lantana camara
	1
	5
	1
	
	
	
	5
	lantana
	lantana
	a
	s
	LACA2

	Pluchea carolinensis
	tr
	5
	1
	
	
	
	5
	sourbush
	cure for all
	a
	s
	PLCA10

	Ricinus communis
	tr
	1
	1
	
	
	
	1
	castor bean
	castor bean
	a
	s
	RICO3

	Rubus argutus
	tr
	1
	1
	
	
	
	1
	Florida blackberry
	sawtooth blackberry
	a
	v
	RUAR2

	Rubus rosifolius
	tr
	1
	1
	
	
	
	1
	thimbleberry
	West Indian raspberry
	a
	v
	RURO

	Nephrolepis multiflora
	1
	
	
	
	
	
	1
	scaly swordfern
	scaly swordfern
	a
	f
	NEHI

	Ageratina riparia
	1
	
	
	
	
	
	1
	Hamakua pamakani
	spreading snakeroot
	a
	h
	AGRI2

	Asclepias physocarpa
	tr
	1
	1
	
	
	
	1
	balloonplant
	balloonplant
	a
	h
	ASPH2

	Chamaecrista nictitans
	1
	
	
	
	
	
	1
	partridge pea
	partridge pea
	a
	h
	CHNI2

	Mimosa pudica
	1
	
	
	
	
	
	1
	sensitiveplant
	shameplant
	a
	h
	MIPU8

	Commelina diffusa
	1
	
	
	
	
	
	1
	honohono
	climbing dayflower
	a
	h
	CODI5

	Crotalaria pallida var. obovata
	1
	1
	
	
	
	
	1
	smooth rattlepod
	smooth rattlebox
	a
	h
	CRPAO

	Emilia sonchifolia
	1
	
	
	
	
	
	1
	Flora's paintbrush
	lilac tasselflower
	a
	h
	EMSO

	Sonchus oleraceus
	1
	
	
	
	
	
	1
	pualele
	common sowthistle
	a
	h
	SOOL

	Malvastrum coromandelianum
	1
	1
	
	
	
	
	1
	false mallow
	threelobe false mallow
	a
	h
	MACO6

	Leonotis nepetifolia
	1
	
	
	
	
	
	1
	lion's ear
	Christmas candlestick
	a
	h
	LENE

	Amaranthus spinosus
	1
	5
	
	
	
	
	5
	spiny amaranth
	spiny amaranth
	a
	h
	AMSP

	Kyllinga brevifolia
	5
	
	
	
	
	
	5
	 
	shortleaf spikesedge
	a
	g
	KYBR

	Axonopus fissifolius
	20
	
	
	
	
	
	20
	narrowleaf carpetgrass
	common carpetgrass
	a
	g
	AXFI

	Sporobolus indicus
	1
	
	
	
	
	
	1
	smut grass
	smut grass
	a
	g
	SPIN4

	Urochloa maxima
	
	5
	
	
	
	
	5
	guineagrass
	guineagrass
	a
	g
	URMA3

	Chloris gayana
	1
	
	
	
	
	
	1
	Rhodes grass
	Rhodes grass
	a
	g
	CHGA2

	Digitaria sanguinalis
	1
	
	
	
	
	
	1
	 
	hairy crabgrass
	a
	g
	DISA

	Digitaria setigera
	1
	
	
	
	
	
	1
	 
	East Indian crabgrass
	a
	g
	DISE6

	Eleusine indica
	1
	
	
	
	
	
	1
	wiregrass
	Indian goosegrass
	a
	g
	ELIN3


Composite representation of State 2, Plant Community 4, Weedy Pasture.
	 

 

Scientific name
	%Canopy cover by height class (ft)
	Total Cover
	 

Local

common name
	 

NRCS

common name
	Origin
	Type
	 

NRCS

Code

	
	0.1 -

2
	2.1 -

4.5
	4.6 -

13
	13.1 -

40
	40.1 -

80
	80.1 -

120
	
	
	
	
	
	

	Melinis repens
	1
	
	
	
	
	
	1
	Natal redtop
	rose Natal grass
	a
	g
	MERE9

	Andropogon virginicus
	5
	10
	
	
	
	
	10
	broomsedge
	broomsedge bluestem
	a
	g
	ANVI2

	Schizachyrium condensatum
	5
	10
	
	
	
	
	10
	beardgrass
	Colombian bluestem
	a
	g
	SCCO10

	Setaria parviflora
	5
	
	
	
	
	
	5
	yellow foxtail
	marsh bristlegrass
	a
	g
	SEPA10

	Paspalum urvillei
	1
	1
	
	
	
	
	1
	Vasey grass
	Vasey's grass
	a
	g
	PAUR2

	Paspalum conjugatum
	20
	
	
	
	
	
	20
	hilograss
	hilograss
	a
	g
	PACO14

	Grasslike
	60
	30
	
	
	
	
	80
	 
	 
	 
	 
	 

	Native Forbs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Forbs
	5
	5
	1
	
	
	
	10
	 
	 
	 
	 
	 

	Native Vines/Epiphytes
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Vines
	tr
	1
	1
	
	
	
	1
	 
	 
	 
	 
	 

	Small ferns
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Native Shrubs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Shrubs
	1
	10
	1
	
	
	
	10
	 
	 
	 
	 
	 

	Native Trees
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Tree ferns (native)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Trees & tree ferns
	1
	1
	10
	
	
	
	10
	 
	 
	 
	 
	 

	Lichen
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Moss (on ground & logs)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Moss (on trees)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Logs on ground (>4" dia.)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Litter (not logs)
	40
	
	
	
	
	
	40
	 
	 
	 
	 
	 

	Surface rocks (>3" dia.)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Surface rocks (<3" dia.)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Bare Soil
	10
	
	
	
	
	
	10
	 
	 
	 
	 
	 


State 2, Plant Community 4, Weedy Pasture.


State 3 – Tree Plantation
Plant Community 5
Tree Plantations in this ecological site are primarily eucalyptus plantations that have been established on old sugarcane lands.  Guineagrass is often abundant beneath the trees.  Strawberry guava is a common understory weed.
Composite representation of State 3, Plant Community 5, Tree Plantation.
	 

 

Scientific name
	%Canopy cover by height class (ft)
	Total Cover
	 

Local

common name
	 

NRCS

common name
	Origin
	Type
	 

NRCS

Code

	
	0.1 -

2
	2.1 -

4.5
	4.6 -

13
	13.1 -

40
	40.1 -

80
	80.1 -

120
	
	
	
	
	
	

	Eucalyptus sp.
	tr
	1
	1
	1
	90
	5
	90
	eucalyptus
	gum
	a
	t
	EUCAL

	Psidium cattleianum
	tr
	tr
	tr
	
	
	
	tr
	waiawi
	strawberry guava
	a
	t
	PSCA

	Clidemia hirta
	tr
	
	
	
	
	
	
	Koster's curse
	soapbush
	a
	s
	CLHI3

	Hedychium gardnerianum
	tr
	tr
	
	
	
	
	tr
	kahili ginger
	Kahila garland-lily
	a
	h
	HEGA

	Rubus rosifolius
	tr
	
	
	
	
	
	tr
	thimbleberry
	West Indian raspberry
	a
	v
	RURO

	Nephrolepis multiflora
	1
	
	
	
	
	
	1
	scaly swordfern
	scaly swordfern
	a
	f
	NEHI

	Urochloa maxima
	10
	10
	
	
	
	
	10
	guineagrass
	guineagrass
	a
	g
	URMA3

	Microlaena stipoides
	1
	
	
	
	
	
	1
	meadow ricegrass
	weeping grass
	a
	g
	MIST

	Paspalum conjugatum
	1
	
	
	
	
	
	1
	hilograss
	hilograss
	a
	g
	PACO14

	Grasslike
	10
	10
	
	
	
	
	20
	 
	 
	 
	 
	 

	Native Forbs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Forbs
	tr
	tr
	
	
	
	
	tr
	 
	 
	 
	 
	 

	Native Vines/Epiphytes
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Vines
	tr
	
	
	
	
	
	tr
	 
	 
	 
	 
	 

	Small ferns
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Native Shrubs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Shrubs
	tr
	
	
	
	
	
	tr
	 
	 
	 
	 
	 

	Native Trees
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Tree ferns (native)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Trees & tree ferns
	tr
	1
	1
	1
	90
	5
	90
	 
	 
	 
	 
	 

	Lichen
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Moss (on ground & logs)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Moss (on trees)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Logs on ground (>4" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Litter (not logs)
	80
	
	
	
	
	
	80
	 
	 
	 
	 
	 

	Surface rocks (>3" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Surface rocks (<3" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Bare Soil
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 



State 3, Plant Community 5, Tree Plantation with Alien Understory.

State 4 – Native Forest with Alien Understory
Plant Community 6
This plant community has an intact or diminished overstory of large ohia and/or koa trees with a dense understory of alien shrubs, ferns, grasses, and/or small trees.  Native species are unable to regenerate in this plant community and eventually die out.  With time, large alien tree species would probably emerge to form a new overstory.
Pathways from this state/plant community

To State 1, Native Wet Forest, via “C&D&M”:

C = weed control; D = native plant restoration; M = ungulate exclusion.

It is possible to recreate a plant community resembling Native Forest from Native Forest with Alien Understory.  Before restoration of native plants, alien understory plants must be eliminated by weed control and brush management practices, and ungulates must be excluded from the restoration site.   Native species that have been eliminated or greatly reduced in numbers must be restored by replanting.
To State 2, Pasture, via “A&B&C”:
A = mechanical land clearing; B = pasture establishment; C = weed control.

Pasture may be created from Native Forest with Alien Understory by mechanical clearing of weedy and remnant native understory plants; native overstory trees may be harvested for timber, destroyed, or left for shade.  If leaving large native trees for shade, care must be taken to not damage roots within about 20 feet of the trees.  Introduced pasture grasses may then be seeded or sprigged into the site.  Herbicide applications will be necessary before and during pasture establishment to control reemerging weed species.
To State 5, Weedy Forest with Alien Understory, via “J”:
J = loss of native plant regeneration.

The large, mature native ohia and koa trees that form the overstory of Native Forest with Alien Understory are unable to successfully regenerate due to the very dense, shady weed understory.  Eventually the large native trees die and are replaced by more competitive large alien tree species.
Composite representation of State 4, Plant Community 6, Native Forest with Alien Understory.
	 

 

Scientific name
	%Canopy cover by height class (ft)
	Total Cover
	 

Local

common name
	 

NRCS

common name
	Origin
	Type
	 

NRCS

Code

	
	0.1 -

2
	2.1 -

4.5
	4.6 -

13
	13.1 -

40
	40.1 -

80
	80.1 -

120
	
	
	
	
	
	

	Metrosideros polymorpha
	
	
	
	
	10
	
	10
	'ohi'a lehua
	'ohi'a lehua
	n
	t
	MEPO5

	Acacia koa
	
	
	
	
	10
	
	10
	koa
	koa
	n
	t
	ACKO

	Psychotria sp.
	tr
	tr
	tr
	tr
	
	
	1
	kopiko
	wild coffee
	n
	t
	PSYCH

	Psidium cattleianum
	1
	5
	10
	20
	
	
	30
	waiawi
	strawberry guava
	a
	t
	PSCA

	Ficus sp.
	tr
	tr
	tr
	tr
	tr
	
	tr
	strangler fig
	fig
	a
	t
	FICUS

	Cibotium glaucum
	
	
	1
	1
	
	
	1
	hapu`u
	hapu`u
	n
	tf
	CIGL

	Cibotium menziesii
	
	
	tr
	1
	
	
	1
	hapu`u `i`i
	hapu`u li
	n
	tf
	CIME8

	Cyathea cooperi
	tr
	tr
	tr
	
	
	
	tr
	Australian tree fern
	Cooper's cyathea
	a
	tr
	CYCO18

	Clidemia hirta
	1
	1
	
	
	
	
	1
	Koster's curse
	soapbush
	a
	s
	CLHI3

	Peperomia sp.
	tr
	
	
	
	
	
	tr
	`ala`ala wai nui
	peperomia
	n
	h
	PEPER

	Hedychium gardnerianum
	1
	1
	
	
	
	
	1
	kahili ginger
	Kahila garland-lily
	a
	h
	HEGA

	Polygonum punctatum
	1
	
	
	
	
	
	1
	water smartweed
	dotted smartweed
	a
	h
	POPU5

	Freycenetia arborea
	tr
	
	
	
	
	
	tr
	`ie`ie
	`ie`ie
	n
	v
	FRAR

	Passiflora mollissima
	1
	
	
	
	
	
	1
	banana poka
	banana passionflower
	a
	v
	PAMO5

	Dicranopteris linearis
	tr
	
	
	
	
	
	tr
	uluhe
	Old World forkedfern
	n
	f
	DILI

	Lepisorus thunbergianus
	tr
	
	
	
	
	
	tr
	pakahakaha
	weeping fern
	n
	f
	LETH6

	Psilotum nudum
	tr
	
	
	
	
	
	tr
	moa
	whisk fern
	n
	f
	PSNU

	Setaria palmifolia
	tr
	
	
	
	
	
	tr
	palmgrass
	palmgrass
	a
	g
	SEPA6

	Axonopus fissifolius
	1
	
	
	
	
	
	1
	narrowleaved carpetgrass
	common carpetgrass
	a
	g
	AXFI

	Microlaena stipoides
	1
	
	
	
	
	
	1
	meadow ricegrass
	weeping grass
	a
	g
	MIST

	Grasslike
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Native Forbs
	tr
	
	
	
	
	
	tr
	 
	 
	 
	 
	 

	Exotic Forbs
	1
	1
	
	
	
	
	1
	 
	 
	 
	 
	 

	Native Vines/Epiphytes
	tr
	
	
	
	
	
	tr
	 
	 
	 
	 
	 

	Exotic Vines
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Small ferns
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Native Shrubs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Shrubs
	1
	1
	
	
	
	
	1
	 
	 
	 
	 
	 

	Native Trees
	tr
	tr
	tr
	tr
	20
	
	20
	 
	 
	 
	 
	 

	Tree ferns (native)
	
	
	1
	1
	
	
	1
	 
	 
	 
	 
	 

	Exotic Trees & tree ferns
	1
	5
	10
	20
	tr
	
	30
	 
	 
	 
	 
	 

	Lichen
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Moss (on ground & logs)
	10
	
	
	
	
	
	10
	 
	 
	 
	 
	 

	Moss (on trees)
	20
	
	
	
	
	
	20
	 
	 
	 
	 
	 

	Logs on ground (>4" dia.)
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 

	Litter (not logs)
	70
	
	
	
	
	
	70
	 
	 
	 
	 
	 

	Surface rocks (>3" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Surface rocks (<3" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Bare Soil
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 


Understory species canopy cover under a range of overstory canopy covers in Native Forest with Alien Understory.
	Common Name
	Scientific Name
	Understory Species Canopy Cover as a function of Overstory Canopy Cover

	
	
	Overstory Canopy Cover Percent

	
	
	30
	60
	90

	strawberry guava
	Psidium cattleianum
	90
	90
	90

	common guava
	Psidium guajava
	50
	40
	5

	christmasberry
	Schinus terebinthifolius
	90
	60
	5

	guineagrass
	Urochloa maxima
	80
	50
	10

	meadow ricegrass
	Microlaena stipoides
	20
	30
	70



State 4, Plant Community 6, Native Forest with Alien Understory.

State 5 – Weedy Alien Forest
Plant Community 7
This state is comprised of one plant community dominated by alien species in both the overstory and understory.  Strawberry guava, christmasberry, or common guava may dominate a given site, but strawberry guava will become dominant with time.  Understory vegetation usually is very sparse to nonexistent.  Remnant, tall koa or ohia trees may be present.  Native kopiko trees and tree ferns may still occur in very small numbers.
Pathways from this state/plant community

To State 2 – Pastures, via “A&B&C”:

A = mechanical land clearing; B = pasture establishment; C = weed control.

Pasture may be created from Weedy Forest with Alien Understory by mechanical clearing of overstory and understory vegetation.  Introduced pasture grasses may then be seeded or sprigged into the site.  Herbicide applications will be necessary before and during pasture establishment to control reemerging weed species.
Composite representation of State 5, Plant Community 7, Weedy Alien Forest.
	 

 

Scientific name
	%Canopy cover by height class (ft)
	Total Cover
	 

Local

common name
	 

NRCS

common name
	Origin
	Type
	 

NRCS

Code

	
	0.1 -

2
	2.1 -

4.5
	4.6 -

13
	13.1 -

40
	40.1 -

80
	80.1 -

120
	
	
	
	
	
	

	Metrosideros polymorpha
	
	
	
	
	tr
	
	tr
	'ohi'a lehua
	'ohi'a lehua
	n
	t
	MEPO5

	Acacia koa
	
	
	
	
	tr
	
	tr
	koa
	koa
	n
	t
	ACKO

	Psychotria sp.
	tr
	tr
	tr
	tr
	
	
	tr
	kopiko
	wild coffee
	n
	t
	PSYCH

	Psidium cattleianum
	1
	10
	30
	30
	
	
	70
	waiawi
	strawberry guava
	a
	t
	PSCA

	Psidium guajava
	
	tr
	1
	1
	
	
	1
	common guava
	guava
	a
	t
	PSGU

	Schinus terebinthifolius
	
	
	1
	1
	
	
	1
	christmasberry
	Brazilian peppertree
	a
	t
	SCTE

	Morella faya
	
	
	1
	1
	
	
	1
	faya tree
	firetree
	a
	t
	MOFA

	Cibotium glaucum
	
	
	tr
	
	
	
	tr
	hapu`u
	hapu`u
	n
	tf
	CIGL

	Clidemia hirta
	1
	1
	
	
	
	
	1
	Koster's curse
	soapbush
	a
	s
	CLHI3

	Hedychium gardnerianum
	1
	1
	
	
	
	
	1
	kahili ginger
	Kahila garland-lily
	a
	h
	HEGA

	Polygonum punctatum
	1
	
	
	
	
	
	1
	water smartweed
	dotted smartweed
	a
	h
	POPU5

	Passiflora mollissima
	1
	
	
	
	
	
	1
	banana poka
	banana passionflower
	a
	v
	PAMO5

	Dicranopteris linearis
	tr
	
	
	
	
	
	tr
	uluhe
	Old World forkedfern
	n
	f
	DILI

	Setaria palmifolia
	tr
	
	
	
	
	
	tr
	palmgrass
	palmgrass
	a
	g
	SEPA6

	Axonopus fissifolius
	1
	
	
	
	
	
	1
	narrowleaved carpetgrass
	common carpetgrass
	a
	g
	AXFI

	Microlaena stipoides
	1
	
	
	
	
	
	1
	meadow ricegrass
	weeping grass
	a
	g
	MIST

	Grasslike
	1
	
	
	
	
	
	1
	 
	 
	
	
	 

	Native Forbs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Forbs
	1
	1
	
	
	
	
	1
	 
	 
	 
	 
	 

	Native Vines/Epiphytes
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Vines
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Small ferns
	tr
	
	
	
	
	
	tr
	 
	 
	 
	 
	 

	Native Shrubs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Shrubs
	1
	1
	
	
	
	
	1
	 
	 
	 
	 
	 

	Native Trees
	tr
	tr
	tr
	tr
	tr
	
	tr
	 
	 
	 
	 
	 

	Tree ferns (native)
	
	
	tr
	
	
	
	tr
	 
	 
	 
	 
	 

	Exotic Trees & tree ferns
	1
	5
	20
	20
	
	
	50
	 
	 
	 
	 
	 

	Lichen
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Moss (on ground & logs)
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 

	Moss (on trees)
	10
	
	
	
	
	
	10
	 
	 
	 
	 
	 

	Logs on ground (>4" dia.)
	tr
	
	
	
	
	
	tr
	 
	 
	 
	 
	 

	Litter (not logs)
	70
	
	
	
	
	
	70
	 
	 
	 
	 
	 

	Surface rocks (>3" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Surface rocks (<3" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Bare Soil
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 



State 5, Plant Community 7, Weedy Alien Forest.

ECOLOGICAL SITE INTERPRETATONS

Forest Site Productivity

	Common Name
	Scientific Name
	Estimated Productivity

	
	
	Site Index
	Cubic Feet
(CMAI)
	Other Units



	
	
	Low
	High
	Low
	High
	Low
	High
	Unit

	`ohi`a lehua
	Metrosideros polymorpha
	    
	    
	    
	    
	800
	2000
	cu. ft./ac 

	koa
	Acacia koa
	
	
	
	
	1500
	3700
	cu.ft./ac


Animal Community

Animal Community – Wildlife Interpretations

This site provides habitat to a variety of small, medium-sized, and large introduced birds such as doves, wild turkey, ring-necked pheasant, Eurasian skylark, Erckel’s francolin, black francolin, and khalij pheasant.  States that provide open grassland or savannah-like settings provide habitat for other important wildlife such as the Hawaiian hawk and the Hawaiian owl.  This site can also provide habitat to the following native birds: Hawaii elepaio, omao, Hawaii amakihi, apapane, iiwi, Hawaiian crow, ou, Hawaii akepa, akiapolaau, as well as the Hawaiian hoary bat.  Feral pigs, sheep, and cattle are very common; they provide hunting opportunities but are very destructive to the native vegetation. 
Animal Community – Grazing Interpretations

The following table lists suggested initial stocking rates for cattle under the Forage Value Rating system for only State 2, Plant Community 2, Good Condition Pasture, with guineagrass.  For kikuyugrass pastures on this ecological site, refer to grazing interpretations in Ecological Site Description F160XY502HI – Mauna Kea Koa-Mamane. The following are conservative estimates that should be used only as guidelines in the initial stages of the conservation planning process.  Sometimes the current plant composition does not entirely match any particular plant community described in this ecological site description.  Because of this, a field visit is recommended to document plant composition and production.  More precise carrying capacity estimates should eventually be calculated using the following stocking rate information along with animal preference data, particularly when grazers other than cattle are involved.  Under more intensive grazing management, improved harvest efficiencies may result in an increased stocking rate.

Forage Value Rating 1/                   Acre/AUM 3/                         AUM/Acre 3/
Very High 2/ 
0.20 – 0.22


5.13 – 4.49
High
0.22 – 0.26


4.49 – 3.85
Moderate
0.26 –0.39


3.85 –2.56
Low
0.39 - +


2.56 - +

1/ The Forage Value Rating System is not an ecological evaluation of State 2, Plant Community 2, Good Condition Pasture.  It is a utilitarian rating of the existing forage value for that specific plant community.

2/ Conservationists must use considerable judgment, because some pastures in the Very High forage class could be producing less than normal volumes of forage, and adjustments would need to be made in the initial stocking rate.

3/ Stocking rates vary in accordance with such factors as kind and class of livestock or wildlife, season of use, harvest efficiency and fluctuations in climate.  Figures shown are calculated assuming a 30% adjustment factor to account for harvest efficiency and the “take half – leave half” principle.  Actual use records and on-site inventories for individual sites, together with a determination of the degree to which the sites have been grazed, offer the most reliable basis for developing initial stocking rates.

The Good Condition Pasture plant community on this site is suitable for grazing by all kinds and classes of livestock, at any season, particularly cattle.  However, this site is best utilized for grazing during the major plant growth period described in the “Climate” section.  This site is suited for grazing by both cow-calf operations and stocker operations.  However, sheep can be grazed on this site as well.  This site is poorly suited to continuous year-long use if the Good Condition Pasture plant community is to be maintained. Herbaceous forage can be deficient in protein during the drier months.

Plant Preference for Cattle
	Common Name
	Scientific Name
	Plant Part
	Forage Preferences

	
	
	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	Guineagrass
	Urochloa maxima
	entire
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P

	Napier elephantgrass
	Pennisetum purpureum
	entire
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P

	Kikuyugrass
	Pennisetum clandestinum
	entire
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P

	Pangolagrass
	Digitaria eriantha
	entire
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P

	Smutgrass
	Sporobolus indicus
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Hilograss
	Paspalum conjugatum
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Narrowleaf carpetgrass
	Axonopus fissifolius
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	East Indian crabgrass
	Digitaria setigera
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Hairy crabgrass
	Digitaria sanguinalis
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Natal redtop
	Melinis repens
	entire
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D

	Rhodesgrass
	Chloris gayana
	entire
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D

	Broomsedge bluestem
	Andropogon virginicus
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Bushybeard bluestem
	Schizachyrium condensatum
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Wiregrass
	Eleusine indica
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Yellow foxtail
	Setaria firmula
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Green kyllinga
	Cyperus brevifolius
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Vaseygrass
	Paspalum urvillei
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Glycine
	Neonotonia wightii
	entire
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P

	Three-flowered tickletrefoil
	Desmodium triflorum
	entire
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D

	Japanese tea
	Chamaecrista nictitans
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Sensitive plant
	Mimosa pudica
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Smooth rattlepod
	Crotalaria pallida var. obovata
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Common sowthistle
	Emilia sonchifolia
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Lion’s ear mint
	Leonotis nepetifolia
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Spiny amaranth
	Amaranthus spinosus
	entire
	N
	N
	N
	N
	N
	N
	N
	N
	N
	N
	N
	N

	Bush indigo
	Indigofera suffruticosa
	entire
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D

	Sourbush
	Pluchea carolinensis
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Christmasberry
	Schinus terebinthifolius
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Thimbleberry
	Rubus rosifolius
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Balloonplant
	Asclepias physocarpa
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Castor bean
	Ricinum communis
	entire
	T
	T
	T
	T
	T
	T
	T
	T
	T
	T
	T
	T


Legend: P=Preferred, D=Desirable, U=Undesirable, N=Not Consumed, E=Emergency, T=Toxic, X=Used, but degree of utilization unknown.
Hydrology Functions

     
Recreation Uses

Hunting is the most common recreational use.
Wood Products

There is good potential for production of timber in this ecological site, including eucalyptus and high-value specialty woods such as koa.   However, there has been very little utilization of the resource to date. 
Other Products

     
Other Information

     
SUPPORTING INFORMATION

Associated Sites

	Site Name
	Site ID
	Site Narrative

	
	
	

	
	
	

	
	
	


Similar Sites

	Colloquial Site Name
	Site ID
	Site Narrative

	Ohia-Koa/Hapu`u-Kanawao Forest
	F159BY500HI
	Similar wet forest on younger ash soils in Kau District.


State Correlation

There are no correlations to ecological sites in other states.  

Inventory Data References

	Data Source
	Sample ID

	
	Number
	Year
	State (FIPS)
	County (FIPS)

	HI Forest ESD field sheet
	1
	2008
	HI
	Hawaii

	HI Forest ESD field sheet
	2
	2007
	HI
	Hawaii

	HI Forest ESD field sheet
	17
	2006
	HI
	Hawaii

	HI Forest ESD field notes
	1
	2008
	HI
	Hawaii

	HI Forest ESD field notes
	4
	2006
	HI
	Hawaii

	NRCS-Range-417
	1
	2001-2003
	HI
	Hawaii

	Hawaii-Range-1
	7
	2001-2003
	HI
	Hawaii


Type Locality

	
	Site #1   (NAD83 datum)
	Site #2
	Site #3

	Latitude:
	N19d55m59.4s
	
	

	Longitude:
	W155d17m25.6s
	
	

	State:
	HI
	
	

	County:
	Hawaii
	
	

	General Description:
	Hawaii County, Island of Hawaii, USGS Quad: Keanakolu.  From main (highest) Laupahoehoe NAR gate, drive mauka 2.5 miles.  Walk W 100 yards into forest.
	
	


Relationship to Other Established Classifications

	1. 
	Jacobi, J.D.  1989.  Vegetation Maps of the Upland Plant Communities on the Islands of Hawai`i, Maui, Moloka`i, and Lana`i.  Technical Report 68.  Cooperative National Park Resources Studies Unit, University of Hawai`i at Manoa and National Park Service. 

	2. 
	Ripperton, J.C. and E.Y. Hosaka.  1942.  Vegetation zones of Hawai`i.  Hawai`i Agricultural Experiment Station Bulletin 89:1-60.

	3. 
	U.S. Dept. of Interior-U.S. Geological Survey.  2006.  A GAP Analysis of Hawai`i.  Final Report and Data.


Other References

	1. 
	Armstrong, R.W.  1973.  Atlas of Hawai`i.  University of Hawai`i Press, Honolulu.
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