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Samanea saman at Waimea Valley Reserve 

         I first visited the Hawaiian Islands on a work 

placement with the Honolulu Botanical Gardens five 

years ago, and as a result became highly interested in 

evolution, thanks to the people and places I met and 

learned from. Tropical islands, and the amazing plants 

and animals that have arose as a result of their isolated 

condition, are a remarkable place to work and study if 

you want to really understand and ponder some of the 

main components of evolutionary theory. Hawai’i is a 

fantastic example, 89% of its flora and fauna is 

endemic, but this is somewhat typical of any island 

large and/or isolated enough, and Hawai’i is the 

largest and most isolated archipelago on the planet. I 

particularly love Hawai’i because of its elevation 

changes and individual islands, each with its own 

unique flavour. I’m sure some places rival their beauty 

but unsure any surpass it. This interest prompted me 

to attempt a trip back to the islands that had inspired 

me some time ago. I arrived at Waimea Valley 

Reserve, an 1800 acre preserve on the North Shore of 

Oah’u and in a dry forest region, in midsummer 2011 

on my student travel scholarship with Kew. 

  Waimea Valley was founded as an “ark for   

endangered species”, as the plants collections 

manager, David Orr, puts it, in 1973. It’s long history 

dates back 700 years or more, having been a sacred 

place for native Hawaiians. The high priests and 

master craftsmen(kahuna) lived and taught there, and a 

shrine to Lono, the god of agriculture, dates from 1490 

BC. After a tumultuous few centuries, during which it 

was lumbered, flooded, and used as a cattle ranch, it 

came under the ownership of Charles Pietsch II, who 

founded the cultivated 150 acre botanical garden. It is 

now under the ownership of the City and County of 

Honolulu and the Office of Hawaiian Affairs, and has 

been designated a significant cultural and historical 

feature because of its plant collections and 

archaeological sites. 

I spent two weeks at Waimea working with 

Sarah Wilson, the nursery manager, propagating and 

rejuvenating the plant collections, concentrating on the 

endemic species especially. Waimea has several 

gardens devoted to Hawaiian plants and specializes in 

growing dry forest plants, working with the American 

Centre for Plant Conservation in growing and out-

planting twenty or so endangered species on their list. 

Hawaiian dry forest is the most 

disturbed habitat on the island, and 

though naturally it would have been 

the most diverse ecosystem on the 

islands, now it has been mostly 

destroyed by human development and 

animals, both feral and domestic. In the 

first few days I met and learned from 

both Ryan, the technician, and Laurant, 

the conservation team lead, what 

‘conservation’ of any Hawaiian habitat 

really meant. To begin to restore any 

given area, it has to be pig fenced, at a 

cost of about >$35 000 per mile of 

installed fence. Before the first humans 

arrived about 1500 years ago there was 

only one type of mammal on Hawai’i, a 

bat. The Polynesians brought pigs and rats and dogs, 

but none of these species seems to have impacted too 

much on the plant life (impact on the endemic fauna 

was another story). It was the escape of European pigs 

and goats that reaped havoc in the plant communities, 

and now continues to threaten what extant habitat 

there is.  If the money is not there to install and 

maintain the fence, no real restoration can begin 

because of the damage done by pigs. At Waimea they 

do not have any money, and expect the cost of pig 

fencing to be much higher due to the terrain and 

danger involved in fencing the valley. The only way 

control can be enacted now is the systematic trapping 
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and killing of pigs, mongoose and rats, traps being set 

and checked on a daily basis. I accompanied them on 

my first Wednesday to observe the killing of a snared 

pig, which was shot and killed in as humane way as 

possible. The animal had blood, faecal, lymph node 

and mucus samples taken, and then it was butchered 

on site and divvied up between staff. 

 

As far as plant species went, I worked with 

many Hibiscus species, including mature Hibiscus 

clayi, H. arnottianus and its subspecies, H. waimea and 

its subspecies, H. kokio, and many hybridized 

varieties. I spent much of my time doing 

rejuvenation pruning of older, less vigorous shrubs, 

taking cuttings and attempting grafts of over-mature, 

scarce or desired species, some of which are 

ridiculously difficult to root, others very easy. I 

learned propagation methods for endemic dryland 

Schidea sp., Scaveola coriacea, the Hibiscus mentioned 

before, Ceasalpinia kauaiensis, Euphorbia celestroides and 

skottsbergii, Achyranthes splendens, Chenepodium 

oahuense and the super rare Kokia cookei. I had planned 

to do more work with Kokia, attempting grafts to the 

two other more vigorous species that exist, but was 

unable to as the mature rootstocks had been lost to a 

flood and the remaining were still too small.  Waimea 

is working to preserve these and many other rare 

plants but is understaffed and underfunded, and 

burdened with third-world infrastructure. It is 

suffering many of the same problems facing gardens 

everywhere, primarily lack of resources, as well as 

having many political and social pressures. Hopefully 

things are changing for the better and I was able to 

provide some small assistance. 

 During my time on O’ahu I also visited an endemic 

coastal plant and bird community on Kaeuna Point, on 

the north tip of the island, which was a great example 

of conservation in action. Kaeuna Point has recently 

been fenced to exclude rats and mongoose, by 

eliminating their predation the albatross and edge 

shearwaters nesting there will have more breeding 

success, and the plants will be much less likely to have 

seeds threatened by rats, allowing for regeneration of a 

senescing population. Plants I encountered there 

included the rare Sesbania tomentosa, as well as 

critically endangered endemic Euporbia(formally 

Chamaeskyce) celestroides var. kaeuana. I also managed a 

day trip to a highland endemic lobeliod nursery run 

by the U.S. Army, which was growing some of the 

rarest plants on O’ahu.   

 

After  two weeks of O’ahu, I boarded a plane 

and set off for Maui, the island to the southeast; and 

Haleakala National Park:  named for one of the shield 

volcanoes responsible for forming Maui aeons ago, 

and home to the Haleakala silversword, Argyoxiphium 

sanwicense ssp. macrocephalum. My focus was now 

turning to the subalpine and alpine plants, and the 

cinder desert dweller A. sanwicense subsp. 

macrocephalum on Maui, and Argyroxiphium kauense on 

Hawai’i fit these descriptions perfectly. Both of these 

large ‘silverswords’ are beautiful examples of 

evolution in isolation. Both of them are part of the 

‘silversword alliance’ in Hawai’i, made up of three 

genus and around 50 species, all of which evolved 

Euphorbia celestroides var. kaeuana 
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Haleakala caldera 

from a single Californian tarweed ancestor that made 

it to the island chain. They are now only thriving with 

the help of fencing, pig and goat hunting, and other 

conservation efforts that keep predators in check.  

I pitched camp on the side of the mountain, at about 
an elevation of 2000 meters. The silverswords did not 
grow below 2900 meters and required a serious hike so 
I had an afternoon to rest and observe the flora 
directly around the camp. As Haleakala had been a 
major cattle ranch for some time before it was a 
National Park, the most noticeable species was Ulex 

europaeus, European gorse, one of the invasive species 

loose in the park. Also in evidence, and far more 
welcome, was the endemic Sophora chrysophylla, 
Vaccinium reticulatum, the variable Metrosideros 
polymorpha, one of the most prominent species in 
Hawai’i, and the endemic Geranium cuneatum subsp. 
tridens.  

The next morning I drove up the rest of the huge 

dormant volcano, past the tree line to the summit of 

the caldera. Haleakala means ‘house of the sun’ and its 

height, just over 3000 meters, does ensure it gets 

several more minutes of light than the rest of the 

island. It was an important place for worship and tool 

making materials, as well as being associated with 

many legends in Hawaiian oral history.   

The crater is immense, over eleven kilometres long, 

three kilometres wide and almost 800 meters deep. 

The trail I followed zigzagged down the mountain 

slowly, and gave me time to notice the conditions. It 

was dry, multicoloured cinder and ash I was walking 

on, loose and without structure. Any larger rocks were 

misshapen chunks of lava, eroded by the wind and 

dust. The only water visible was from the cloud cover 

which swept over the caldera floor, and apparently 

provides much of the moisture needed by the strange 

plants growing there. Fairly recent lava flows are 

visible, and cinder cones dot the plateau. Overnight, 

the temperature can drop to below zero, anytime of 

the year. It was quite chilly when I arrived, but quickly 

heated up as I hiked down the path. The sunlight is 

very intense on the islands, owing to the cleanest air in 

the world for millennia. The plants growing in the 

crater had all adapted to deal with these intense 

environmental conditions in fantastic ways, and are 

able to exist in the Martian surroundings in profusion. 

I saw many Dubatia menziesii, a close relative of 

the silverswords with smaller, whorled,thick 

green leaves and a shrubby habit, as well as 

numerous Coprosma ernodeoides, a sprawling, 

prostate shrub with beautiful black berries, 

which would look great in cultivation. I also 

came across more V. reticulatum, with large 

purple berries, quite a nice treat for a passing 

hiker.  

I spotted a few silverswords in the distance, but 

walking off the path was forbidden so I had to 

curb my enthusiasm until I was almost to the crater 

floor. Then I was rewarded with the most fantastic  

landscape I have ever seen, the path bending around 

to expose an expanse of incredible, beach ball sized 

plants, possibly 2000-3000 in all once all the seedlings 

were noticed. The upper reaches of the park has been 

fenced to exclude feral ungulates for many years, and 

the silversword numbers  have grown to 50,000 or so 

individuals since work on them began. About ten 

percent or so of the plants were coming into flower, 

sending up an inflorescence a meter tall at the end of 

their twenty to fifty year lifespan. I was able to observe 

the flowers close up, and even managed to find several 

pollinators, what looked to be small wasps or hornets.  

Geranium cuneatum subsp. tridens 
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Argyoxiphium sandwicense subsp. macrocephalum 

As I wandered through the cinder cone desert, I was 

able to really appreciate the harsh conditions these 

plants were in. It was phenomenally arid and bright, 

with constant wind sweeping the caldera, bringing the 

occasional cloud with it. The silverswords have thick, 

gel filled leaves covered with a mealy substance which 

helps to collect and funnel moisture from the clouds to 

the base of the plant, where it stores it in a massive, 

woody taproot which can extend three meters into the 

ash. The leaves are in perfect whorls, and are 

thickened vertically, to shield the plant from the most 

intense mid-day sun but maximise photosynthesis 

during less stressful times. I also noticed that when a 

plant had failed, it had been attacked by a basal rot, 

probably from too much water sitting in its rosette. 

There were also interesting examples of inter-generic 

hybrids between D. menziesii and A. sandiwicense, 

resulting in monstrous green multi-stemmed shrubs 

with monocarpic stems. I believe that this inter-generic 

hybrid is probably the plant best suited for 

horticultural cultivation, especially if breeding could 

be done to create a perennial, clump forming version 

of the more beautiful silversword. The species is so 

insular, so specialized, that it seems unlikely it could 

thrive anywhere else. 

 



Hybrid vs. straight Argyoxiphium 

 

 

  



Heiau at the Breadfruit Institute 

M. polymorpha in Kilauea Caldera 

I spent one more full day on Maui, driving out 

to the south side of Haleakala down the Hana 

highway, one of the most terrific(as in terrifying) 

drives in the world. On the way I stopped to see 

waterfalls, black sand beaches and the largest 

heiau(temple) built by the Hawaiian monarchy, which 

was conveniently located at the National Tropic 

Botanical Garden Breadfruit Institute. The garden 

houses a Polynesian plants collection and hundreds of 

trial cultivars of Artocarpus altilis and A. 

heterophylla(jackfruit). I camped at the south end of the 

National Park, but was unable to get back up the 

mountain to the rain forests of Haleakala because of 

rockslides and other safety considerations. The time 

had come to move on to the Big Island, Hawai’i.  

 

I flew into Hilo, on the east side of the Big 

Island and headed directly to Volcanoes National Park 

on the slopes of Mauna Loa. Mauna Loa and Mauna 

Kea are the island of Hawai’i, and would lay claim to 

being the tallest mountains in the world if their height 

was measured from their base at the sea floor. As it is, 

Mauna Loa sits 4169 meters above sea level, with 

Mauna Kea slightly higher. I was going to spend time 

in four vegetation zones I had not yet been able to 

experience, from a fresh lava flow in Kilauea Caldera 

and the rainforest adjacent to it, up the slopes to mid-

elevation Acacia koa, Metrosideros poymorpha and 

Sapinidus saponaria climax forest, then finally to about 

2500 meters where I would be observing sub-alpine 

plants, including the critically endangered 

Argyoxiphium kauense.  

As I worked my way up this progression, I was able to 

start understanding the ecology of the islands much 

better. Up until now, I had been staying in fairly 

developed areas, with no real strong understanding of 

how this multitude of plant species lived, and the 

succession the land underwent as the molten rock 

cooled and plants moved in. I was able to see the 

primary colonizers, small Nephrolepis sp. and the 

omnipresent Metrosideros polymorpha, in its colonizing 

form. Metrosideros in Hawaii is due for a revision, only 

one species is recognized but there are a reported 26 

different sub-species or varieties, many easily 

distinguished by physiological traits and provenance. 

Colonizing individuals of this species are shrubby and 

very drought tolerant, growing out of cracks in the 

lava flows where there roots are sucking moisture 

right off the rocks. They also have the ability to ‘hold 

their breath’, a useful trait in a place where sulphur 

dioxide and other toxic gases can be in abundance. The 

plants simply shut their stomata and hold on, for up to 

48 hours. Shifts in wind direction allow them to gasp 

for air, and grow slowly but surely, creating organic 

matter and soil through its life processes.  

As the caldera floor cools, it is weathered over 

thousands of years and eventually starts to support 

more life. The rainforest moves in. Tree ferns, Cibotium 

glaucum, Sadleria cyatheiodes and others creep in first, 

often growing straight out of lava rocks. Other ferns 

are important soil builders, primarily the climbing fern 

Dicranopteris linearis, an indigenous, sprawling, multi-

forking mass that snakes and lies in mats everywhere. 

It also provides erosion control, and captures and 



H. giffardianus 

Slopes of Mauna Loa, subalpine scrub 

enormous amount of carbon which is turned into 

organic matter and becomes part of the soil. Other 

plants included the rare Santanum paniculatum, one of 

the Hawaiian sandalwoods nearly driven to extinction 

by trade, and Astelia menziesiana, one of three species 

of this genus native to the islands.  I even spotted a 

rare gesnariad, an endemic Crytandra sp. But mostly, 

most unfortunately that is, I saw Kahili ginger, 

Hedychium gardnerianum, progeny of the six plants the 

Chief Park Ranger planted in his garden in the 1950’s, 

and Morella (Myrica) faya, brought to the island by 

European immigrants in the 1930’s for wine 

production, and now considered one of Hawaii’s 

worst pests. They choked out the understory and the 

canopy respectively, and while efforts to control them 

were underway, it was going to be a long uphill battle.  

 I next spent a short time in the mid-elevation 

forest, dominated by the species mentioned prior, the 

change being that now the Metrosideros could be 30 or 

40 meters high, competing with the other emergent 

trees, and dotted with many other beautiful creatures. 

This is where the bird population is most diverse, and 

while most of the animal species I saw were alien 

invaders, one of the rarest plants in the world was 

flowing to attract its native Hawaiian pollinators. This 

was Hibiscadelphus giffardianus, out-planted seedlings 

of a single tree found in the 1950’s. Of the six species in 

this endemic genus, three are extinct and three 

exceedingly rare. H. giffardianus exists only in one 

location up the Mauna Loa Strip road, and only 

because of the National Parks breeding program. Seed 

predation by rats and mice decimate almost all the 

potential offspring, so the population is maintained by 

seed collection and out planting.  

Further up the Strip road at the end, I had entered the 

sub-alpine zone. The landscape here was a vast 

shrubby wilderness, and the path was marked only by 

stone cairns. I found my way through more 

Metrosideros, these with woolly leaves and gnarled, 

twisted habits, as well as more S. chrysophylla, Dodenea 

viscosa, V. reticulatum, and even a rare, endemic alpine 

Exocarpus menziesii, a weird and leafless shrub in the 

hemi-parasitic Santalaceae family.  What I was looking 

for, though, was more silverswords.  A. kauense had 

been planted out by the Parks Service within a huge 

fenced area, and though I looked as hard and long as I 

could the first time I tried, I didn’t find any. Luckily, I 

had a second day, and armed with explicit directions 

from a Ranger, I headed back out and up, spending a 

lot of time off the trail once I got to the preserve. Lo 

and behold, soon there were silverswords everywhere, 

the only problem was: they were dead. After about 

twenty or so corpses, however I found a nice live 

specimen, much smaller than its relative, and much 

closer to the ground. It is tolerant of light frosts, and 

grows in the shelter of larger plants, in silty, hard 

packed ash soils.  Although many were dead, I figured 

out about one in six had survived and established with 

no aftercare, provided the fencing continues to work 

this critically rare plant should hopefully be much 

more common in the future. It was also a much more 

likely candidate for cultivation by alpine enthusiasts, 

being a bit more shade, soil and water tolerant, and 

from my observations and research, fairly easy to 

grow. I also saw another Hawaiian geranium that 

would be an interesting cultivated specimen, G. 

cuneatum subsp. cuneatum, a hoarier version of the 

Haleakala sub-species.  



A. kauense 

E. menziesii 

 

My time in Hawai’i was short, but I learned a 

fantastic amount about the plants and environment 

there, and how geology and disturbance shapes 

habitats, as well as how much disturbance humans 

can actually cause. I hope I can apply this 

understanding in the future, regardless of where I 

am, to better horticultural practice and knowledge.   


