


best gained through long-term monitoring and
research in the most infact, representative areas.
These areas then can be used to educate the public
about native ecosystems, alien species threats, and
management.

Management Effectiveness

SEA management began in 1985 with alien plant
control efforts in six SEAs totalling 3.800 ha {Fig. 1). By
1990, the original six SEAs had been expanded to 12
areas comprising 12,000 ha, and :ncluded several sites
eachin four of ihe six ecological zones of the park (Fig.
1). SEA management now is beginning to emphasize
rain forest ecosystems. SEA expansions were possi-
ble because of declining workload requirements result-
ing from successful control efforts. Approximately
1.019 worker-cays were needed for control work and
monitoring in the first year in the three representative
SEAs. This requirement deciined rapidly in the second
year. and only one fifth of the original workload was
required in the sixth year (Table 1),

Eleven habitat-disruptive exotic plant species were
yargeted far controlinthe 12 SEAs. Changes in popula-
tion levels of eight of these are described for three
representative SEAs. These SEAs were used because
they have been managed for the longest time, are
located in highty disparate envirgnments, and received
the greatest management attention. They also repre-
sent a broad range of sizes. an important factor for
dispersal of alien plant seeds in SEAs.

A Mesic Forest Site

Kipuka Puaulu is a 100 ha SEA in mesic forest sur-
rounded by a 910 ha buffer zane (Fig. 1). It was selected
because of its unique mesic forest vegetation. abun-
dance of rare plant species, manageability. and poten-
tial for research and intercretation.

Fayatree, kahili ginger. strawberry guava. Jerusalem
cherry. and nasturium were targeted for control. Faya
tree can form monspecific stands and i3 potantially
disruptive atiower aensities because it fixes nitragenin
narmally nitrogen-poor volcanic sails. Kahili ginger is a
rhizomatous herbaceous plant that forms a monao-
specific understory layer: Jerusalem cherry is a shrub
with the same capacity. Strawberry guava forms
impenetrable thickets in the understary of native for-
ests from root sprouts and precludes native tree
reproduction. Nasturtium grows in singie species
stands in forest gaps.

Alttarget species declined measurably with control
efforts, three of the five by an order of magnitude. and
one species by nearly two orders of magnitude. {Table

1).

Fern Dominated Rain Forest

Thurston SEA is a 50 ha site in "ohi‘a/tree fern domi-
nated rain forest typical of the summit of Kilauea val-
cano (Fig. 1}. It also is the site of a heavily used nature
trail and of considerable research in the past. It was
selected as an SEA for its relative intactness, repre-
sentativeness, and patential for research and inter-
pretation. Another consideration was the experimental
value of managing an SEA surrounded by areas with
high densities of exotic plant species to be managed.
High levels of recruitment were anticipated because of
seed dispersal inte a relatively small area.

Faya tree, strawberry guava. kahili ginger, and palm
grass were targeted for removal. Palm grass is a ane-
meter tall shade tolerant grass that can form dense
understory stands. Populations of target alien plant
species and workload declined significantly in

- MANAGED 5 €A STARTING 985
EE MANAGED BUFFER UNIT 1985-90

MANAGED 3E A EXPANSIONS THRU 1990

[T ] rarteniir sariackn sen

Figure 1. Expansion of Special Ecological Areas in Hawali Volcanoes NP 1985-1990.

Thurston SEA. Faya tree and strawberry guava popu-
lations decreased even more than they did in Kipuka
Puauly (Table 1}.

Summer-Dry Native S¢rub
Keamoku is a 1885 ha SEA characterized by
summer-dry native scrub with scattered shart statured
‘ohi'a or koa (Fig 1) It was selected mainly for its
intactness and representativeness. Faya tree, silky
oak. and fountain grass were targeted for contral. Silky

oak is an introduced tree that forms dense stands. Foun-
1ain grass is a bunchgrass that raises fuel loadings to
unnaturally high levels and interferes with primary suc-
cession on new [ava flows. All targel species declined by
levels similar to those in other SEAs (Table 1).

Congclusions
Successful contral efforts from 1885-1390 deman-
strate the value of the SEA approach to alien plant
{Continued on page 4)

Table 1. Population levels of farget weed species treated in three representative SEAs, 1985-1990. Unless
specified. these data were derived from tfallies of alien plants treated in systematic annual controf efforts.

SEA/TARGET YEAR
SPECIES 1 2 | 3 ; 4 5 &
Kipuka Puaulu ! [
Faya tree’ 5,100 12,950 11,647 6.645 6,314 1.425
Kahifi ginger** 1,800 1,500 325 130 275 184
Strawberry guava® 600 715 315 90 334 54
Jerusalem cherry™* ND 6,050 325 250 280 50
Nasturtium™** 67 44 14 2 ND <1
Thurston
Faya tree” 1,493 324 172 32 85 ND
Kahili ginger™ 10913 3.763 1288 | 245 204 184
Strawberry guava” 20572 3121 5,367 1,480 1,660 54
Palm grass*** 180 70 81 17 10 ND
Keamoku
Faya tree’ 5.500 3,975 706 1,363 1,302 585
Silk oak* 960 1 7 3 ND ND
Fountain grass® 6 4 1 0 0 2
TOTAL WORKLOAD | 1,019 486 1 305 | 273 s 210
*Number of individuals or stems utrcoted or cut and treated with herbicide.

“*Total area treated with herbicide.

***Total fresh weight of rhizome uprooted and remcved.
****Percent cover in monitoring plots.
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