FOTG Section II. Natural Resources Information

F. Ecological Site Descriptions
F160XY501HI Mauna Kea Mamane-Naio Dry Forest


Ecological Site Description

Ecological Site Characteristics

Site Identification

	Site Type:  Forestland
	Site ID: F160XY501HI
	MLRA: 160

	Colloquial Site Name: Mauna Kea Mamane-Naio Dry Forest

	Official Site Name: Mauna Kea Mamane-Naio Forest; Sophora chrysophylla-Myoporum sandwicense/Osteomeles anthyllidifolia-Bidens menziesii/Eragrostis-Stenogyne microphylla


Physiographic Features

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

	Elevation (feet):
	6000
	7500

	Slope (percent):
	6
	20

	Water Table Depth (inches):
	--
	--

	Flooding:

Frequency:

Duration:
	--
--
	--
--

	Ponding:

Depth (inches):

Frequency:

Duration:
	
--
none
 FORMDROPDOWN 


	
--
none
--


	Runoff Class:
	slow
	slow

	Aspect: (1) NW
Aspect: (2) W
	
	


Climatic Features

Average annual precipitation ranges from 20 to 30 inches.   Most of the precipitation falls from January through April, with January and April being the wettest months.  Average annual temperature ranges from xx to xx degrees F.  The climate generally can be classified as ustic and tropical in nature.  Condensation of fog droplets onto trees and subsequent throughfall adds a significant amount of moisture to this plant community (Juvik and Nullet 1993).
Climate chart
	
	Minimum
	Maximum

	Frost Free Period (days):
	365
	nd

	Freeze Free Period (days):
	365
	nd

	Mean Annual Precipitation (inches):
	20
	30


	Monthly Precipitation (inches) and Temperature (0F)

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

	Precip. Avg.
	2.3
	1.7
	2.2
	2.4
	1.7
	0.6
	1.3
	1.7
	1.2
	0.9
	1.8
	1.7

	Temp. Avg.
	nd
	nd
	nd
	nd
	nd
	nd
	nd
	nd
	nd
	nd
	nd
	nd

	Climate Station: (1)
Climate Station: (2)
	102.1 Puu Laau 1949-1976



Influencing Water Features

There are no water features influencing this site.
Representative Soil Features

Typical soils formed in deep, rapidly weathered volcanic ash deposited on `a`a or pahoehoe.   Landscape surfaces in this ecosite are 11,000 to 300,000 years old.  Soils of this ecosite are well drained.  Available water capacity ranges from xx to xx 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.  Runoff potential is low.  Moist colors range from very dark brown to xx.  Soil reactions (pH in CaCl2) range from neutral in surface horizons to mildly alkaline in subsurface horizons.  Soil temperature regimes are isomesic.  Soil moisture regimes are ustic  (in most years, dry for more than 90 cumulative days but less than 180 days).  
	Predominant Parent Materials:
Kind: volcanic ash
Origin:      
	Surface Texture: (1) sandy loam
Surface Texture: (2)  FORMDROPDOWN 

Subsurface Texture Group:  FORMDROPDOWN 


	Surface Fragments <=3" (%Cover): 0-15
Surface Fragments >3" (%Cover): 0-40
	Rock Fragments <=3" (%Volume): 0-55
Rock Fragments >3" (%Volume): 0-60

	Drainage Class: well
	Permeability Class: moderately rapid

	
	Minimum
	Maximum

	Depth (inches):
	55
	55

	Electrical Conductivity (mmhos/cm):
	0
	2

	Sodium Adsorption Ratio:
	0
	0

	Calcium Carbonate Equivalent (percent):
	
	

	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 primarily on soils developed in deep volcanic ash in a dry region on the western-facing slope of Mauna Kea volcano on the Island of Hawai`i.  Plant communities evolved without the presence of large herbivorous mammals.  In the past, wildfires may have occurred naturally due to lightning strikes, but their effect on plant community dynamics is unknown.  The original forest plant community is now disturbed and fragmented due to domestic and feral ungulate foraging, alien species invasion, and wildfires carried by introduced herbaceous vegetation.   Major weeds include a variety of introduced grasses, fireweed, and German ivy.  Pastures become infested with unpalatable grasses and forbs under conditions of improper grazing management.
Interception of wind-driven cloud water (“fog drip”) by trees and shrubs with subsequent throughfall of water to the ground is an important part of the total moisture supply in this ecological site, particularly during the dry summer months (Juvik and Nullet 1993).
State and transition diagram
[image: image1.emf]State 1 – Native Forest
Plant Community 1

This state consists of one plant community.  There are no remaining examples of the original native plant community, so this description is partly conjectural.  The general aspect is a forest with a short to medium (15 to 40 feet tall) stature overstory of mamane, naio, sandalwood, akoko, and pilo trees.  Trees cover is dense but somewhat clumped.  This clumped canopy cover may have been caused by natural, infrequent wildfires of limited extent or may be due to long-term foraging by introduced ungulates.  Openings in the tree cover are dominated by bunchgrasses or shrub thickets.   Ulei forms dense thickets that may be 30 feet in diameter and 10 feet tall.  Soil surfaces in interspaces between grass clumps are covered with a microbiotic crust of lichens and mosses.  These forests have standing live timber of 100 to 400 cubic feet per acre, with a representative value of about 300 cubic feet per acre; these estimates may be conservative.  Extensive harvesting of sandalwood trees from this ecological site took place in the early 19th century, and very few sandalwood trees remain.  We assume that this species until that time was a major part of the forest overstory.  Akoko and mountain pilo trees are browsed heavily by ungulates; their cover may be underestimated on the chart below.
Pathways from this state/plant community
To State 2, Native Forest with Weedy Herbaceous Understory, via “A&B”:

A = introduction of ungulates; B = exotic pasture establishment.

Native Forest can be converted to Native Forest with Weedy Herbaceous Understory introducing ungulates such as cattle and sheep.  These animals can consume the native understory of tree seedlings, grasses, shrubs, and vines and destroy the soil microbiotic crust by trampling.  This opens the site to establishment of exotic pasture grasses, herbs, and weeds, either by intentional planting or by natural seed dispersal from nearby sites.  
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 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
	
	
	
	
	
	

	Myoporum sandwicense
	tr
	1
	10
	20
	
	
	30
	naio
	naio
	n
	t
	MYSA

	Sophora chrysophylla
	1
	1
	5
	10
	
	
	20
	mamani
	mamani
	n
	t
	SOCH

	Chamaesyce olowaluana
	tr
	1
	5
	1
	
	
	5
	`akoko
	alpine sandmat
	n
	t
	CHOL3

	Santalum paniculatum
	?
	?
	?
	?
	
	
	?
	`iliahi
	mountain sandalwood
	n
	t
	SAPA7

	Coprosma montana
	tr
	1
	5
	1
	
	
	5
	mountain pilo
	alpine mirrorplant
	n
	t
	COMO3

	Osteomeles anthyllidifolia
	1
	5
	5
	
	
	
	10
	`ulei
	Hawai'i hawthorn
	n
	s
	OSAN

	Dodonaea viscosa
	tr
	1
	1
	
	
	
	1
	`a`ali`i
	Florida hopbush
	n
	s
	DOVI

	Chenopodium oahuense
	tr
	1
	1
	
	
	
	1
	aheahea
	alaweo
	n
	s
	CHOA

	Bidens menziesii
	tr
	1
	1
	
	
	
	1
	ko`oko`olau
	Mauna Loa beggarticks
	n
	s
	BIME

	Sida fallax
	tr
	1
	
	
	
	
	1
	ilima
	yellow ilima
	n
	s
	SIFA

	Bidens campylotheca
	?
	?
	
	
	
	
	?
	 
	viper beggarticks
	n
	h
	BICA2

	Sicyos anunu
	?
	
	
	
	
	
	?
	`anunu
	lava burr cucumber
	n
	v
	SIAN4

	Stenogyne microphylla
	1
	
	
	
	
	
	1
	littleleaf stenogyne
	littleleaf stenogyne
	n
	v
	STMI3

	Asplenium adiantum-nigrum
	1
	
	
	
	
	
	1
	`iwa`iwa
	black spleenwort
	n
	f
	ASAD

	Eragrostis atropioides
	20
	
	
	
	
	
	20
	hardstem lovegrass
	hardstem lovegrass
	n
	g
	ERAT

	Trisetum glomeratum
	5
	
	
	
	
	
	5
	pili uka
	pili uka
	n
	g
	TRGL3

	Grasslike
	20
	
	
	
	
	
	20
	 
	 
	 
	 
	 

	Native Forbs
	?
	?
	
	
	
	
	?
	 
	 
	 
	 
	 

	Exotic Forbs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Native Vines/Epiphytes
	?
	
	
	
	
	
	?
	 
	 
	 
	 
	 

	Exotic Vines
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Small ferns
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Native Shrubs
	1
	10
	10
	1
	
	
	20
	 
	 
	 
	 
	 

	Exotic Shrubs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Native Trees
	1
	1
	20
	30
	
	
	40
	 
	 
	 
	 
	 

	Tree ferns (native)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Trees & tree ferns
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Lichen
	20
	
	
	
	
	
	20
	 
	 
	 
	 
	 

	Moss (on ground & logs)
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 

	Moss (on trees)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Logs on ground (>4" dia.)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Litter (not logs)
	40
	
	
	
	
	
	40
	 
	 
	 
	 
	 

	Surface rocks (>3" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Surface rocks (<3" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Bare Soil
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 


[image: image2.emf]
   State 1, Plant Community 1, Native Forest.
[image: image3.jpg]



   State 1, Plant Community 1.  Note tree litter layer underneath tree canopy.

[image: image4.jpg]


State 1, Plant Community 1.  Note grass litter layer among native bunch grasses.

[image: image5.jpg]


State 1, Plant Community 1.  Microbiotic crust and bare soil.

[image: image6.jpg]



State 2 – Native Forest with Weedy Herbaceous Understory
This state is comprised of one plant community that is today the one most commonly encountered.  Most native bunchgrasses, vines, shrubs, tree seedlings and saplings, and microbiotic crusts have been destroyed by grazing animals and weed competition and have been replaced by a dense cover of alien grasses and herbs and patches of bare soil.  Tree abundance is still high but is probably lower than in the original Native Forest because tree reproduction has been reduced for many years.  Fog interception and water throughfall still occurs; however, with reduced tree shade and abundant growth of exotic grasses it may be assumed that less moisture from this source reaches the soil.  German ivy is abundant and covers many trees.  Kentucky bluegrass, an alien pasture grass typically found in moist pastures on the mainland, forms a dense cover under many trees where it benefits from fog interception and throughfall produced by the trees.
Pathways from this state

To State 1 – Native Forest, via “E&H&K”:

E = native plant reestablishment; H = weed control; K = exclusion of ungulates.
It may be possible to return this plant community to one that resembles Native Forest by a combination of ungulate exclusion, weed control, and native plant reestablishment.  If ungulate grazing has been significantly reducing grass biomass, fire danger may be increased until weed control efforts reduce fuels adequately.
To State 3 – Grassland with <25% Tree Cover, via “I or J or L”:

I = fire; J = lack of native tree regeneration; L = land clearing.
Native Forest with Weedy Herbaceous Understory may rapidly be converted to Grassland with <25% Tree Cover by wildfire caused by lightning, arson, or catalytic converters on vehicles or by intentional land clearing.  Tree cover gradually disappears from lack of regeneration due to browsing, trampling, competition from dense stands of exotic grasses and herbs, or smothering by German ivy.
To State 4, Bare Ground with Scattered Herbaceous Plants, via “C”:

C = introduction of mouflon and feral sheep.

Uncontrolled numbers of mouflon and feral sheep stripped some areas of this ecological site of nearly all vegetation in the latter 1/3 of the 20th century.
Composite representation of State 2, Plant Community 2, Native Forest with Weedy Herbaceous 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
	
	
	
	
	
	

	Myoporum sandwicense
	tr
	tr
	5
	20
	
	
	30
	naio
	naio
	n
	t
	MYSA

	Sophora chrysophylla
	tr
	tr
	1
	10
	
	
	10
	mamani
	mamani
	n
	t
	SOCH

	Chamaesyce olowaluana
	tr
	tr
	1
	1
	
	
	1
	`akoko
	alpine sandmat
	n
	t
	CHOL3

	Coprosma montana
	tr
	tr
	1
	
	
	
	1
	mountain pilo
	alpine mirrorplant
	n
	t
	COMO3

	Osteomeles anthyllidifolia
	tr
	1
	1
	
	
	
	1
	`ulei
	Hawai'i hawthorn
	n
	s
	OSAN

	Dodonaea viscosa
	tr
	1
	1
	
	
	
	1
	`a`ali`i
	Florida hopbush
	n
	s
	DOVI

	Chenopodium oahuense
	tr
	1
	1
	
	
	
	1
	aheahea
	alaweo
	n
	s
	CHOA

	Sida fallax
	tr
	1
	
	
	
	
	1
	ilima
	yellow ilima
	n
	s
	SIFA

	Senecio madagascariensis
	20
	
	
	
	
	
	20
	fireweed
	Madagascar ragwort
	a
	h
	SEMA15

	Plantago lanceolata
	1
	
	
	
	
	
	1
	narrowleaf plantain
	narrowleaf plantain
	a
	h
	PLLA

	Helichrysum foetida
	1
	
	
	
	
	
	1
	stinking everlasting
	stinking strawflower
	a
	h
	HEFO4

	Cirsium vulgare
	tr
	
	
	
	
	
	tr
	bull thistle
	bull thistle
	a
	h
	CIVU

	Verbascum thapsus
	1
	1
	
	
	
	
	1
	mullein
	common mullein
	a
	h
	VETH

	Hypochaeris radicata
	1
	
	
	
	
	
	1
	hairy catsear
	hairy catsear
	a
	h
	HYRA3

	Oenothera stricta
	1
	
	
	
	
	
	1
	evening primrose
	Chilean evening primrose
	a
	h
	OEST

	Delairea odorata
	10
	
	
	
	
	
	10
	German ivy
	capeivy
	a
	v
	DEOD

	Holcus lanatus
	40
	
	
	
	
	
	40
	velvetgrass
	common velvetgrass
	a
	g
	HOLA

	Dactylis glomerata
	10
	
	
	
	
	
	10
	orchardgrass
	orchardgrass
	a
	g
	DAGL

	Bromus catharticus
	1
	1
	
	
	
	
	1
	rescuegrass
	rescuegrass
	a
	g
	BRCA6

	Anthoxanthum odoratum
	5
	
	
	
	
	
	5
	sweet vernalgrass
	sweet vernalgrass
	a
	g
	ANOD

	Vulpia bromoides
	1
	
	
	
	
	
	
	brome fescue
	brome fescue
	a
	g
	VUBR

	Poa pratensis
	1
	5
	
	
	
	
	5
	Kentucky bluegrass
	Kentucky bluegrass
	a
	g
	POPR

	Poa annua
	1
	
	
	
	
	
	1
	annual bluegrass
	annual bluegrass
	a
	g
	POAN

	Pennisetum clandestinum
	1
	
	
	
	
	
	1
	kikuyugrass
	kikuyugrass
	a
	g
	PECL2

	Eragrostis atropioides
	1
	1
	
	
	
	
	1
	hardstem lovegrass
	hardstem lovegrass
	n
	g
	ERAT

	Trisetum glomeratum
	1
	
	
	
	
	
	1
	pili uka
	pili uka
	n
	g
	TRGL3

	Grasslike
	50
	1
	
	
	
	
	50
	 
	 
	 
	 
	 

	Native Forbs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Forbs
	20
	1
	
	
	
	
	20
	 
	 
	 
	 
	 

	Native Vines/Epiphytes
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Vines
	10
	
	
	
	
	
	10
	 
	 
	 
	 
	 

	Small ferns
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Native Shrubs
	tr
	1
	1
	
	
	
	1
	 
	 
	 
	 
	 

	Exotic Shrubs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Native Trees
	tr
	tr
	5
	30
	
	
	30
	 
	 
	 
	 
	 

	Tree ferns (native)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Trees & tree ferns
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Lichen
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Moss (on ground & logs)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Moss (on trees)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

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

	Litter (not logs)
	50
	
	
	
	
	
	50
	 
	 
	 
	 
	 

	Surface rocks (>3" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Surface rocks (<3" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Bare Soil
	10
	
	
	
	
	
	10
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State 2, Plant Community 2, Native Forest with Weedy Herbaceous Understory.
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State 2, Plant Community 2.  Compare with close-up of native grass understory in State 1.
[image: image9.jpg]


State 3 – Grassland with <25% Tree Cover
This state is comprised of three grassland plant communities that may or may not have an open canopy of remnant native trees.  Tree cover has been reduced to the extent that tree shade does not inhibit grass growth and interception and throughfall of fog is greatly reduced.

Plant Community 3 (Good Condition Pasture) primarily consists of velvetgrass and orchardgrass.  Continuous grazing that does not allow the favored forage species time to recover from defoliation results in Plant Community 4 (Poor Condition Pasture), which is contains a large amount of lower value forage species and some inedible weeds.  Application of prescribed grazing and some weed control measures can return this plant community to Good Condition Pasture.  Longer-term continuous grazing leads to Plant Community 5 (Weedy Pasture), which consists of low value grass species and considerable cover of weeds.  Improvement of this plant community requires more intensive weed control measures in addition to prescribed grazing.
Higher grazing pressure and summer grazing results in an increase of kikuyugrass cover, which is more tolerant of heavy defoliation and loss of reproductive parts than cool-season bunchgrasses such as  velvetgrass and orchardgrass.  At lower elevations of this ecological site, kikuyugrass can become dominant, particularly during extended dry climate cycles.  At higher elevations, kikuyugrass can increase in abundance but has low vigor.

Reduced or absent tree cover results in stronger surface winds, more intense solar radiation reaching the soil surface, and reduced or nonexistent fog interception and throughfall.
Pathways from this state

To State 2 – Native Forest with Weedy Herbaceous Understory, via “K&M”:
K = exclusion of ungulates; M = lack of fire.

On pasture sites that still contain moderate tree cover, removal of ungulates and lack of fire would result in a shift to Grassland with >25% Tree Cover.  Absence of ungulates would allow some reproduction of native trees, resulting in a forest plant community with a weedy, overgrown herbaceous understory.
[image: image10.jpg]



Plant Community 2 – Good Condition Pasture
The dominant grass species in this pasture type is velvetgrass, often with an admixture of orchardgrass.  Scattered to moderately abundant mamane and naio trees may persist; often there are standing dead trees in the pasture.

Pathways from this plant community

To Plant Community 4, Poor Condition Pasture, via “F”:

F = continuous grazing.
Good Condition Pasture degrades to Poor Condition Pasture by continuous grazing that weakens preferred grass species in relation to poor forage species such as sweet vernal grass.  Fireweed and narrowleaf plantain also increase under these conditions.
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 Grasses
	 
	1
	T-125
	T-5

	kikuyugrass
	Pennisetum clandestinum
	PECL2
	1
	T-125
	T-5

	smutgrass
	Sporobolus indicus
	SPIN4
	1
	T-25
	T-1

	Naturalized Cool Season Grasses and Grass-Likes
	 
	2
	3,200-3,800
	90-95

	common velvetgrass
	Holcus lanatus
	HOLA
	2
	3,000-3,600
	80-85

	orchardgrass
	Dactylis glomerata
	DAGL
	2
	T-125
	T-5

	sweet vernalgrass
	Anthoxanthum odoratum
	ANOD
	2
	T-125
	T-5

	brome fescue
	Vulpia bromoides
	VUBR
	2
	T-50
	T-1

	tufted lovegrass
	Eragrostis pectinacea
	ERPE
	2
	T-50
	T-1

	FORBS

	Naturalized Forbs
	 
	3
	T-125
	T-1

	hairy catsear
	Hypochaeris radicata
	HYRA3
	3
	T-125
	T-5

	rabbitfoot clover
	Trifolium arvense
	TRAR4
	3
	T-25
	T-1

	Chilean evening primrose
	Oenothera stricta
	OEST
	3
	T-25
	T-1

	common mullein
	Verbascum thapsus
	VETH
	3
	T-25
	T-1

	TREES & SHRUBS

	Native Shrubs, Half-Shrubs, and Trees
	 
	4
	125-250
	5-10

	mamane
	Sophora chrysophylla
	SOCH
	4
	125-250
	5-10

	
	
	
	
	
	

	Annual Production lbs./acre
	 
	
	
	
	

	Above Normal
	5,000
	
	
	
	

	Normal
	4,000
	
	
	
	

	Below Normal
	2,000
	
	
	
	

	Percent Ground Cover
	
	
	
	
	

	Plant
	55
	
	
	
	

	Litter
	15
	
	
	
	

	Cryptogams
	5
	
	
	
	

	Bare ground
	25
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State 3, Plant Community 3, Good Condition Pasture.

Plant Community 4 – Poor Condition Pasture
Poor Condition Pasture is dominated by grasses of low forage value such as sweet vernal grass, along with weedy herbs such as fireweed and narrowleaf plantain.  Scattered live or dead trees may be present.

Pathways from this plant community

To Plant Community 3, Good Condition Pasture, via “G&H”:

G = prescribed grazing; H = weed control.

Poor Condition Pasture can be reconverted to Good Condition Pasture by prescribed grazing and weed control.  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 and reproduce by seed.  The grazing plan may require splitting the herd, creating additional water sources, and creating multiple pastures by cross-fencing.  Fireweed is very difficult to control in this ecological site by prescribed grazing alone, and will require some weed control measures to reduce its abundance to acceptable levels.
To Plant Community 5, Weedy Pasture, via “F”:

F = continuous grazing.

Poor Condition Pasture degrades to Weedy Pasture by long-term continuous grazing.  Desirable forage grasses are much reduced in size, vigor, and abundance and are replaced in large part by low-value forage grasses and fireweed. 
Composite representation of State 3, Plant Community 4, 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
	
	
	
	
	
	

	Myoporum sandwicense
	
	
	1
	1
	
	
	1
	naio
	naio
	n
	t
	MYSA

	Sophora chrysophylla
	
	
	1
	1
	
	
	1
	mamani
	mamani
	n
	t
	SOCH

	Dodonaea viscosa
	tr
	1
	1
	
	
	
	1
	`a`ali`i
	Florida hopbush
	n
	s
	DOVI

	Sida fallax
	tr
	1
	
	
	
	
	1
	ilima
	yellow ilima
	n
	s
	SIFA

	Senecio madagascariensis
	20
	
	
	
	
	
	20
	fireweed
	Madagascar ragwort
	a
	h
	SEMA15

	Plantago lanceolata
	5
	
	
	
	
	
	5
	narrowleaf plantain
	narrowleaf plantain
	a
	h
	PLLA

	Helichrysum foetida
	1
	
	
	
	
	
	1
	stinking everlasting
	stinking strawflower
	a
	h
	HEFO4

	Cirsium vulgare
	tr
	
	
	
	
	
	tr
	bull thistle
	bull thistle
	a
	h
	CIVU

	Verbascum thapsus
	1
	1
	
	
	
	
	1
	mullein
	common mullein
	a
	h
	VETH

	Hypochaeris radicata
	1
	
	
	
	
	
	1
	hairy catsear
	hairy catsear
	a
	h
	HYRA3

	Oenothera stricta
	1
	
	
	
	
	
	1
	evening primrose
	Chilean evening primrose
	a
	h
	OEST

	Delairea odorata
	1
	
	
	
	
	
	1
	German ivy
	capeivy
	a
	v
	DEOD

	Holcus lanatus
	20
	
	
	
	
	
	20
	velvetgrass
	common velvetgrass
	a
	g
	HOLA

	Dactylis glomerata
	5
	
	
	
	
	
	5
	orchardgrass
	orchardgrass
	a
	g
	DAGL

	Bromus catharticus
	20
	1
	
	
	
	
	20
	rescuegrass
	rescuegrass
	a
	g
	BRCA6

	Anthoxanthum odoratum
	40
	
	
	
	
	
	40
	sweet vernalgrass
	sweet vernalgrass
	a
	g
	ANOD

	Vulpia bromoides
	1
	
	
	
	
	
	
	brome fescue
	brome fescue
	a
	g
	VUBR

	Poa annua
	1
	
	
	
	
	
	1
	annual bluegrass
	annual bluegrass
	a
	g
	POAN

	Pennisetum clandestinum
	1
	
	
	
	
	
	1
	kikuyugrass
	kikuyugrass
	a
	g
	PECL2

	Grasslike
	90
	1
	
	
	
	
	90
	 
	 
	 
	 
	 

	Native Forbs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Forbs
	30
	1
	
	
	
	
	30
	 
	 
	 
	 
	 

	Native Vines/Epiphytes
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Vines
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Small ferns
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Native Shrubs
	tr
	1
	1
	
	
	
	1
	 
	 
	 
	 
	 

	Exotic Shrubs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Native Trees
	
	
	1
	1
	
	
	1
	 
	 
	 
	 
	 

	Tree ferns (native)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Trees & tree ferns
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Lichen
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Moss (on ground & logs)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Moss (on trees)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Logs on ground (>4" dia.)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Litter (not logs)
	50
	
	
	
	
	
	50
	 
	 
	 
	 
	 

	Surface rocks (>3" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Surface rocks (<3" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Bare Soil
	10
	
	
	
	
	
	10
	 
	 
	 
	 
	 



State 3, Plant Community 4, Poor Condition Pasture.


Plant Community 5 – Weedy Pasture
Weedy Pasture is dominated by low-value forage species such as sweet vernalgrass and rescuegrass.  Low-vigor kikuyugrass, a warm-season grass species, takes advantage of increased light and drier conditions to increase in cover.  Fireweed has increased to be a dominant part of the plant community.
Pathways from this plant community

To Plant Community 2, Poor Condition Pasture, via “B&G&H”:

B = exotic pasture establishment; G = prescribed grazing; H = weed control.

Weedy Pasture can be converted to Poor Condition Pasture by prescribed grazing and extensive weed control.  Replanting of desirable forage species also is necessary.  The grazing prescription will require removal of livestock from the pasture until seeded forage species have 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 3, Plant Community 5, 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
	
	
	
	
	
	

	Myoporum sandwicense
	
	
	1
	1
	
	
	1
	naio
	naio
	n
	t
	MYSA

	Sophora chrysophylla
	
	
	1
	1
	
	
	1
	mamani
	mamani
	n
	t
	SOCH

	Dodonaea viscosa
	tr
	1
	1
	
	
	
	1
	`a`ali`i
	Florida hopbush
	n
	s
	DOVI

	Sida fallax
	tr
	1
	
	
	
	
	1
	ilima
	yellow ilima
	n
	s
	SIFA

	Senecio madagascariensis
	40
	
	
	
	
	
	40
	fireweed
	Madagascar ragwort
	a
	h
	SEMA15

	Plantago lanceolata
	5
	
	
	
	
	
	5
	narrowleaf plantain
	narrowleaf plantain
	a
	h
	PLLA

	Helichrysum foetida
	1
	
	
	
	
	
	1
	stinking everlasting
	stinking strawflower
	a
	h
	HEFO4

	Cirsium vulgare
	tr
	
	
	
	
	
	tr
	bull thistle
	bull thistle
	a
	h
	CIVU

	Verbascum thapsus
	1
	1
	
	
	
	
	1
	mullein
	common mullein
	a
	h
	VETH

	Hypochaeris radicata
	1
	
	
	
	
	
	1
	hairy catsear
	hairy catsear
	a
	h
	HYRA3

	Oenothera stricta
	1
	
	
	
	
	
	1
	evening primrose
	Chilean evening primrose
	a
	h
	OEST

	Delairea odorata
	1
	
	
	
	
	
	1
	German ivy
	capeivy
	a
	v
	DEOD

	Holcus lanatus
	10
	
	
	
	
	
	10
	velvetgrass
	common velvetgrass
	a
	g
	HOLA

	Dactylis glomerata
	1
	
	
	
	
	
	1
	orchardgrass
	orchardgrass
	a
	g
	DAGL

	Bromus catharticus
	10
	1
	
	
	
	
	10
	rescuegrass
	rescuegrass
	a
	g
	BRCA6

	Anthoxanthum odoratum
	40
	
	
	
	
	
	40
	sweet vernalgrass
	sweet vernalgrass
	a
	g
	ANOD

	Vulpia bromoides
	1
	
	
	
	
	
	1
	brome fescue
	brome fescue
	a
	g
	VUBR

	Poa annua
	1
	
	
	
	
	
	1
	annual bluegrass
	annual bluegrass
	a
	g
	POAN

	Pennisetum clandestinum
	10
	
	
	
	
	
	10
	kikuyugrass
	kikuyugrass
	a
	g
	PECL2

	Grasslike
	70
	1
	
	
	
	
	70
	 
	 
	 
	 
	 

	Native Forbs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Forbs
	40
	1
	
	
	
	
	40
	 
	 
	 
	 
	 

	Native Vines/Epiphytes
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Vines
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Small ferns
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Native Shrubs
	tr
	1
	1
	
	
	
	1
	 
	 
	 
	 
	 

	Exotic Shrubs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Native Trees
	
	
	1
	1
	
	
	1
	 
	 
	 
	 
	 

	Tree ferns (native)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Trees & tree ferns
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Lichen
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Moss (on ground & logs)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Moss (on trees)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Logs on ground (>4" dia.)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Litter (not logs)
	50
	
	
	
	
	
	50
	 
	 
	 
	 
	 

	Surface rocks (>3" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Surface rocks (<3" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Bare Soil
	10
	
	
	
	
	
	10
	 
	 
	 
	 
	 



State 3, Plant Community 5, Weedy Pasture.  Note heavy fireweed infestation.

State 4 – Bare Ground with Scattered Herbaceous Plants
Plant Community 6
Bare Ground with Scattered Herbaceous Plants results from long-term grazing and browsing by feral and mouflon sheep.  Mouflon were introduced on Mauna Kea in the 1960s and increased rapidly in number.  Uncontrolled destruction of vegetation resulted in large areas of the mountain becoming nearly devoid of vegetation.  Intensive control of these animals allowed recovery of the vegetation over a period of 30 to 40 years in areas where a sufficient seed bank still existed in the soil.  Some areas were actively replanted with native species.
Pathways from this plant community

To State 1, Plant Community 1,  via “D&E”:

D = exclusion of mouflon and feral sheep; E = native plant reestablishment.

Removal of sheep by shooting and fencing allows an existing seed bank to regrow; otherwise, replanting is necessary.
Composite representation of State 4, Plant Community 6, Bare Ground with Scattered Herbaceous Plants.
	 

 

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
	
	
	
	
	
	

	Senecio madagascariensis
	1
	
	
	
	
	
	1
	fireweed
	Madagascar ragwort
	a
	h
	SEMA15

	Helichrysum foetida
	1
	
	
	
	
	
	1
	stinking everlasting
	stinking strawflower
	a
	h
	HEFO4

	Verbascum thapsus
	1
	1
	
	
	
	
	1
	mullein
	common mullein
	a
	h
	VETH

	Hypochaeris radicata
	1
	
	
	
	
	
	1
	hairy catsear
	hairy catsear
	a
	h
	HYRA3

	Anthoxanthum odoratum
	1
	
	
	
	
	
	1
	sweet vernalgrass
	sweet vernalgrass
	a
	g
	ANOD

	Vulpia bromoides
	1
	
	
	
	
	
	
	brome fescue
	brome fescue
	a
	g
	VUBR

	Poa annua
	1
	
	
	
	
	
	1
	annual bluegrass
	annual bluegrass
	a
	g
	POAN

	Grasslike
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Native Forbs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Forbs
	1
	1
	
	
	
	
	1
	 
	 
	 
	 
	 

	Native Vines/Epiphytes
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Vines
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Small ferns
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Native Shrubs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Shrubs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Native Trees
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Tree ferns (native)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Trees & tree ferns
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Lichen
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Moss (on ground & logs)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Moss (on trees)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Logs on ground (>4" dia.)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Litter (not logs)
	1
	
	
	
	
	
	50
	 
	 
	 
	 
	 

	Surface rocks (>3" dia.)
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 

	Surface rocks (<3" dia.)
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 

	Bare Soil
	80
	
	
	
	
	
	80
	 
	 
	 
	 
	 



State 4, Plant Community 6, Bare Ground with Scattered Herbaceous Plants.  Note contrast of vegetation between fenced and grazed areas.
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

	mamane
	Sophora chrysophylla
	    
	    
	    
	    
	50
	200
	cu. ft./ac. 

	naio
	Myoporum sandwicense
	
	
	
	
	50
	200
	cu.ft./ac.

	sandalwood
	Santalum paniculatum
	
	
	
	
	?
	?
	cu.ft./ac.


Animal Community

Animal Community – Wildlife Interpretations

The Native Forest and Native Forest with Weedy Herbaceous Understory plant communities provide habitat for the endangered palila bird.
Animal Community – Grazing Interpretations

The following table lists suggested initial stocking rates for cattle under the Forage Value Rating system for only State 3, Plant Community 3, Good Condition Pasture. These 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/ 
4.0 – 5.0


0.24 – 0.20
High
5.0 – 7.0


0.20 – 0.14
Moderate
7.0 – 12.5


0.14 –0.08
Low
12.5 - +


0.08 - +

1/ The Forage Value Rating System is not an ecological evaluation of State 3, Plant Community 3, 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, and fluctuations in climate.  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  pasture plant communities 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 and Sheep
	Common Name
	Scientific Name
	Plant Part
	Forage Preferences

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

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

	Orchardgrass
	Dactylis glomerata
	entire
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P

	Common velvetgrass
	Holcus lanatus
	entire
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D

	Kentucky bluegrass
	Poa pratensis
	entire
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D

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

	Sweet vernalgrass
	Anthoxanthum odoratum
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Brome fescue
	Vulpia bromoides
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Narrowleaf plantain
	Plantago lanceolata
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Common mullein
	Verbascum thapsis
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Mamane
	Sophora chrysophylla
	stems, leaves, bark
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D

	Naio
	Myoporum sandwicense
	stems, leaves, bark
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Akoko
	Chamaesyce olowaluana
	stems, leaves, bark
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D


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 are no longer any wood products growing in this ecological site. 
Other Products

     
Other Information

     
SUPPORTING INFORMATION

Associated Sites

	Site Name
	Site ID
	Site Narrative

	Mauna Kea Koa-Mamane Forest
	F160XY502HI
	Tall stature forest bordering this ecological site to the north and northeast at lower elevations.


Similar Sites

	Site Name
	Site ID
	Site Narrative

	
	
	


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
	4
	2007
	HI
	Hawaii

	HI Forest ESD field sheet
	1
	2006
	HI
	Hawaii

	HI Forest ESD field notes
	1
	2005
	HI
	Hawaii

	HI Forest ESD field notes
	6
	2006
	HI
	Hawaii

	NRCS-Range-417
	7
	2001-2003
	HI
	Hawaii


Type Locality

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

	Latitude:
	N19d49m18.2s
	
	

	Longitude:
	W155d36m35.8s
	
	

	State:
	HI
	
	

	County:
	Hawaii
	
	

	General Description
	Hawaii County, Island of Hawaii, USGS Quad: Ahumoa.  From Saddle Rd. drive mauka on jeep trail at hunter check station near Girl Scout Camp; drive 1.8 mi ENE, and walk west 50 yds.
	
	


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.

	2. 
	Juvik, JO and D Nullet.  1993.  Relationships between rainfall, cloud-water interception, and canopy throughfall in a Hawaiian montane forest.  IN: Tropical Montane Cloud Forests.  Proc. Int. Sym., San Juan, PR. Hamilton, LS, JO Juvik, and FN Scatena, eds.  East-West Center.

	3. 
	Mueller-Dombois, D. and F.R. Fosberg.  1998.  Vegetation of the Tropical Pacific Islands.  Springer-Verlag New York, Inc.

	4. 
	Palmer, D.D.  2003.  Hawai`i’s Ferns and Fern Allies.  University of Hawai`i Press, Honolulu.

	5. 
	Pratt, H.D.  1998.  A Pocket Guide to Hawai`i’s Trees and Shrubs.  Mutual Publishing, Honolulu.

	6. 
	Rock, J.F.  The Indigenous Trees of the Hawaiian Islands.  1st edition 1913, reprinted 1974, Charles E. Tuttle Company, Rutland, VT and Tokyo, Japan.

	7. 
	Sohmer, S.H. and R. Gustafson.  2000.  Plants and Flowers of Hawai`i.  University of Hawai`i Press, Honolulu.

	8. 
	Wagner, WL, DR Herbst, and SH Sohmer.  1990.  Manual of the Flowering Plants of Hawai`i.  Bishop Museum Special Publication 83, University of Hawaii Press, Honolulu.
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