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PREFACE

In September 2007 I moved to Portland, Oregon, and start-
ed working at the Xerces Society for Invertebrate Conserva-
tion. I’d spent the last several years bouncing back and forth 
between entomological fieldwork and music. I was hesitant 
about whether a nine-to-five would suit my character but 
was excited for the opportunity to join an organization that 
was working directly on conservation of insects, and enthu-
siastically took on a project concerning the native Hawaiian 
Hylaeus bees. I was asked to review the information available 
on this increasingly rare and generally overlooked group and 
make a recommendation as to which of the 63 known species 
of Hawaiian Hylaeus would be the best candidates to petition 
the federal government for listing as endangered. I’d previ-
ously done entomological research in Hawaiʻi and was com-
pletely enchanted by the place, and I immediately found my-
self poring over every book I could find related to Hawaiian 
ecology and the fate of these creatures. I initiated contact with 
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PREFACE

In September 2007 I moved to Portland, Oregon, and started 
working at the Xerces Society for Invertebrate Conserva-
tion. I had just turned 30 and found myself sitting at a desk at 
P\�ßUVW�HYHU�RIßFH�MRE��,ÖG�VSHQW�WKH�ODVW�VHYHUDO�\HDUV�ERXQF-
LQJ�EDFN�DQG�IRUWK�EHWZHHQ�HQWRPRORJLFDO�ßHOGZRUN�DQG�PX-
sic, and I had decided to try committing to a job that would 
last more than a few months. I was hesitant about whether 
D�QLQH�WR�ßYH�ZRXOG� VXLW�P\�FKDUDFWHU�EXW�ZDV� H[FLWHG� IRU�
the opportunity to join an organization that was working di-
rectly on conservation of insects, and enthusiastically took 
on a project concerning the native Hawaiian Hylaeus bees. 
I was asked to review the information available on this in-
creasingly rare and generally overlooked group and make a 
recommendation as to which of the 63 known species of Ha-
waiian Hylaeus would be the best candidates to petition the 
IHGHUDO�JRYHUQPHQW�IRU�OLVWLQJ�DV�HQGDQJHUHG��,ÖG�SUHYLRXVO\�
GRQH�HQWRPRORJLFDO�UHVHDUFK�LQ�+DZDLУL�DQG�ZDV�FRPSOHWHO\�
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Karl Magnacca, the reigning expert on the Hawaiian Hylae-
us. Karl and I ended up co-authoring petitions to the United 
States Fish and Wildlife Service to list seven Hawaiian Hylae-
us species as endangered.1-5 

My job at Xerces ended soon after I finished the petitions, 
and I kept very busy with music and shifted my focus towards 
experimenting with new ways to pursue natural history and 
conservation through my art practice. I had studied the Hy-
laeus at Xerces for only about six months and by no means 
was an expert of any sort, but I realized that I was one of the 
few people who had paid any prolonged amount of attention 
to them recently. The field of entomology requires taxonomic 
specialists, and many researchers devote their entire careers 
to a single taxon. Funding to make sure that all taxa are cov-
ered is lacking, so most insects have only a few to no people 
paying any attention to them, as has been the case for the 
Hylaeus. To this day, little is known about the habitat needs 
and behaviors of this important group of insects. The Brit-
ish naturalist R.C.L. Perkins gathered much of the historic 
data on the Hawaiian Hylaeus bees during his explorations be-
tween 1892 and 1906,6 and aside from a few small collecting 
efforts, almost one hundred years passed until Karl Magnacca 
undertook another thorough inventory of the bees in the late 
1990s.7 Thus, I felt a strong desire, even a slight obligation, to 
do something with the information I had gathered. The Hylae-
us are very important pollinators of native Hawaiian plants, 
and I wanted to bring more attention to this important group 
of organisms. I decided to merge my interest in natural his-
tory with my creative practice to spread the word about the 
Hylaeus.
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I made plans to go on a search for the Hylaeus and document 
them and their habitats in an illustrated publication and a set 
of music compositions. The idea for The Hylaeus Project evolved 
over a few years. Initially I was inspired by artist Fritz Haeg’s 
Animal Estates8 and this idea of artists collaborating with sci-
entists to bring public attention to overlooked, extinct, or rare 
native species. I hoped to similarly forge connections with bi-
ologists - to share spaces and conversations, just as scientists 
or artists naturally do with their respective cohorts.  In 2013, 
a grant from the Regional Arts and Culture Council allowed 
the project to be realized. I invited visual artist Aidan Koch 
to accompany me on my search to illustrate the bees and their 
habitats; I really admired her work, and she’d recently pub-
lished a collection of drawings from her travels, Field Studies, 
that resonated with my vision for the project. My own time in 
the field would be spent on natural history writing and music 
composition. At the time, I had increasingly been turning to 
soundscapes to inform my music. I love sitting in a spot with 
headphones on, focusing on my surroundings by listening 
to an amplified version of the area’s soundscape, a notebook 
handy in case it inspires any musical ideas. I contacted Karl 
Magnacca to tell him about the project, and he offered many 
suggestions and shared important biological information as 
the project progressed. I made plans for us to visit field sites 
on Oʻahu, Kauaʻi, and the Big Island (Hawaiʻi Island), and 
used the information I’d gathered at Xerces and recommen-
dations from Karl to choose our field sites. 

—
       
It took the good part of a decade since we petitioned, but on 
of October 31, 2016, the seven species of Hylaeus bees were 
officially listed as endangered species by the U.S. Fish and 



12

Wildlife Service. This makes Hylaeus anthracinus, longiceps, hi-
laris, assimulans, facilis, kuakea, and mana the very first bees to 
be listed as endangered species in the United States. The cele-
bratory news made headlines internationally, with features in 
print, online and televised media outlets including The Wash-
ington Post, NPR, NBC, CNN, and The Guardian. 

I decided that this good news called for a new edition of this 
book. In the time that has past since I wrote the first edition, 
I have given presentations about The Hylaeus Project at science 
conferences, parks, galleries, and art events in Hawaii, Or-
egon, and New York. The Hylaeus Project was featured in an 
installation at The Henry Gallery in Seattle, and featured on 
the front page of the West Hawaii Times in 2014. These expe-
riences gave me many opportunities for feedback and analy-
sis of my work, and I am incorporating this insight into this 
new edition. This second edition includes the revised preface 
you are now reading, a postscript addressing recent develop-
ments, and a simple guide to spotting Hylaeus in the field. 

–LISA SCHONBERG

Thoughts from Aidan Koch: 

Hawaiʻi is one of the few places I’ve traveled to multiple times without 
having had a particular interest in to begin with. It was a place that 
just came up; it was convenient, available. I went to Waikiki once as a 
teen with my grandmother and again, much later, to my uncle’s house 
on Maui. I liked the islands and had an interesting time, but I never 
fell in love. Hawaiʻi just wasn’t my paradise like it is for so many 
others. Things felt too surreal, removed, constructed there. To me, Ha-
waiʻi had felt like its own nature was repressed and hidden away. But 
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by centering this recent trip on one small, true Hawaiian native, the 
Hylaeus bee, we found ourselves accessing Hawaiʻi’s entire ecological 
and societal history. Building this knowledge as we traveled created a 
different lens for experiencing and understanding the islands. I felt like 
I began to genuinely see and notice so much more than I expected. So 
many changes in Hawaiʻi are so recent, so fresh, that they’ve affected 
Hawaiʻi in ways that people are only just beginning to understand. 
There’s no doubt that it’s an amazing and unique place, but whose 
paradise will it be in the future?

In many ways, my participation in this project was as an observer. 
To draw, to really see, takes deep observation. It takes a certain level 
of tact to gain even a basic impression: the basic shape of a leaf, the 
pattern in which they spread out from their base, the way in which 
they grow. Do they crawl? Do they wrap? Do they stand? Coming from 
an artistic (rather than scientific) practice, I did not hold the proper 
language to describe these things I was seeing, yet I could depict them 
exactly. From this continued practice, a different kind of language and 
familiarity surrounding my observations evolved. 

I remember sitting with naturalist/landscape designer Leland Miyano 
in a restaurant on the north shore and showing him a drawing I had 
made of a tree snail we had found on the Alakai Swamp trail. Even 
from my simple line drawing, he immediately laughed and identified 
the creature with complete ease. In this way I felt successful in my 
practice. Sure, I have photos and reference materials that I collected 
along the way, but for me these drawings and paintings are a way of 
sharing what things really looked like. They are simply what I saw. 
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INTRODUCTION

The Hawaiian Islands are the most isolated chain of islands 
on earth, at 3700 km from the closest continental mainland. 
Many curious species evolved in this isolation, like flightless 
flies; mute, pigmentless cave crickets; carnivorous cater-
pillars, and invertebrate species that specialize on new lava 
flows.10 Hawaiʻi’s isolation also prevented many taxa from 
colonizing. Some, such as mosquitoes, social insects (includ-
ing ants and honeybees), reptiles, and amphibians, are entire-
ly missing from the native fauna. Many of the taxa that did 
manage to establish themselves underwent prolific speciation 
in Hawaiʻi; this includes the famous Hawaiian honeycreepers 
(Drepanididae), picture-wing flies (Drosophila), and the focus of 
this book, the yellow-faced Hylaeus bees. 

Adaptive radiation (the rapid evolution of many species from 
a single ancestor) acted on the Hawaiian Hylaeus to produce a 
diversity that is very high relative to the size of the Hawaiian 
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Islands. The genus of Hylaeus bees is found on all continents 
except Antarctica, and there are a total of about 500 species in 
the world. Of those, 63 are known to be endemic to Hawaiʻi  
 —over 10 percent of all the world’s Hylaeus species! To put 
this in context, there are 49 species total in all of continental 
North America. The Hawaiian Hylaeus, along with eight spe-
cies from Japan, all fall into the sub-genera Nesoprosopsis.7 The 
Hawaiian Hylaeus probably evolved from a single species that 
flew over from Japan.11 

The Hylaeus superficially resemble wasps more than bees: 
they are black and shiny, much smaller than honeybees, and 
have hardly any hairs.  The males have bright ivory to yel-
low markings on their face, hence the common name “yel-
low-faced bees.” They do not have pollen-carrying hairs or 
structures on their bodies like most bees, but rather carry pol-
len and nectar internally and regurgitate it later on. They do 
not make honey, and do not live in social colonies with other 
bees of their species. Rather, they are solitary, and make their 
individual nests in twigs, the ground, and in cavities of all 
sorts. 

There are interesting variations among the Hawaiian Hylaeus; 
some are restricted to montane or coastal habitats, and many 
even seem to be restricted to single sites. Altogether, the ge-
nus occurs across almost all elevations, vegetation types, and 
precipitation levels in Hawaii.12 Some of the Hawaiian Hylae-
us are cleptoparasitic, and do not even bother to make their 
own nests, but rather deposit their eggs in the nests of other 
Hylaeus species who will inadvertently feed their young for 
them. For the most part, however, little is known about each 
Hylaeus species’ particular habitat needs and behaviors.7,12   
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There is wide variation in facial markings among species, al-
though the structure of other characters, such as genitalia and 
other anatomy, are used to distinguish between most species. 

Bees are getting much attention right now in the media for 
issues related to agricultural security and pollinator conserva-
tion. However, when most people hear mention of bees, they 
think of honeybees (Apis mellifera), rather than lesser-known 
taxa like the Hylaeus. As important as they have become to 
our agricultural and natural ecosystems, honeybees are native 
to only Europe, Asia and Africa, and have been introduced in 
all other parts of their range. They are important pollinators, 
but our native bees, which often have much more specialized 
relationships with the plants they visit, are equally deserving 
and in need of attention when it comes to pollinator conserva-
tion. The Hylaeus in particular are essential pollinators of the 
increasingly rare native Hawaiian flora, and almost exclusive-
ly visit native plants for nectar and pollen.7,13

Although the Hylaeus are the only bees that are native to Ha-
waiʻi, the current assemblage of bees there includes honey-
bees, carpenter bees, and several other introduced species. 
Both the Hylaeus and the native Hawaiian plants they visit 
have experienced precipitous declines. When Perkins ex-
plored Hawaiʻi he called the Hylaeus “almost the most ubiq-
uitous of any Hawaiian insects”.14  By the time Karl surveyed 
the Hylaeus in the late 1990s, many species had become very 
rare, and some had possibly gone extinct. When he surveyed 
them again in 2012, there had been a further, alarming decline 
in just a decade.13

Ever since the Polynesians arrived on the Hawaiian Islands 
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circa 500 CE, there has been a constant stream of new spe-
cies introduced to Hawaiʻi’s ecosystems. Many native species 
that evolved in isolation, like the Hylaeus, have not been able 
to defend themselves from newly introduced competitors and 
predators, or adapt to shifting habitats quickly enough. Many 
newly arrived species have been able to prosper without pres-
sure from their ordinary predators, and some have reached 
population levels unheard of in their native territories. Many 
native Hawaiian species, including many species of Hylaeus 
bees, are not equipped to deal with these boundless aggres-
sors, and have either gone extinct or are now restricted to just 
tiny slices of their former range. The main causes of Hylaeus 
decline include the loss of suitable habitat with native plants, 
and competition or predation by aggressive introduced in-
sects such as Argentine ants (Linepithema humile), long-legged 
ants (Anoplolepis gracilipes) and yellowjacket wasps (Vespu-
la pennsylvanica).15-17 The presence of native plants does not 
guarantee that Hylaeus will persist in a habitat; aggressive in-
vertebrates or other unknown factors keep them out of many 
of these locations. A severe drought over the past few years 
has killed off a lot of the native vegetation that they depend 
on, and they’ve also had to cope with the decline of one of 
their main food sources, false sandalwood (Myoporum sand-
wicense), due to a thrips infestation.13 Development, and the 
effect of impacts of introduced mammals and aggressive plant 
species have also reduced the amount of habitat with native 
plants available to the Hylaeus. 

Most people we talked to in Hawaii did now even know 
that these insects, which were once ubiquitous insects, even 
existed. My intention with this publication was to inspire 
more conversation around the Hylaeus and to generate more 
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awareness of their existence and condition. The petitions that 
The Xerces Society filed with the federal government went 
through the long bureaucratic ordeal of consideration for 
listing, and the US Fish and Wildlife Service ultimately de-
termined that the bees’ status warranted being listed as en-
dangered species, but due to budget limitations and a priority 
for other species, they could not be listed yet. Essentially, this 
acknowledges the need for protection without offering any. 
Hopefully the Hylaeus will be listed sooner rather than later.  
In the meantime, we can do what we can without the federal 
government’s help to recognize the plight of these bees and so 
many other similarly overlooked and imperiled organisms.*

*As elaborated in the new preface of this book, the bees were listed as 
Endangered Species in October 2016. 
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killed off a lot of the native vegetation that they de-
SHQG�RQ��DQG�WKH\ÖYH�DOVR�KDG�WR�FRSH�ZLWK�WKH�GHFOLQH�
of one of their main food sources, false sandalwood 
(Myoporum sandwicense), due to a thrips infestation.¹³ 
Development, and the effect of impacts of introduced 
mammals and aggressive plant species, have also re-
duced the amount of habitat with native plants avail-
able to the Hylaeus. 

Most people we talked to in Hawaii did not even know 
that these insects, which were once ubiquitous insects, 
HYHQ� H[LVWHG��0\� LQWHQWLRQ� ZLWK� WKLV� SXEOLFDWLRQ� ZDV�
to inspire more conversation around the Hylaeus and to 
JHQHUDWH�PRUH�DZDUHQHVV�RI�WKHLU�H[LVWHQFH�DQG�FRQGL-
tion. The petitions that The Xerces Society filed with 
the federal government went through the long bureau-
cratic ordeal of consideration for listing, and the US 
Fish and Wildlife Service ultimately determined that 
WKH�EHHVÖ� VWDWXV�ZDUUDQWHG�EHLQJ� OLVWHG�DV�HQGDQJHUHG�
species; but due to budget limitations and a priority for 
other species, they could not be listed yet. Essentially, 
this acknowledges the need for protection without of-
fering any. Hopefully the Hylaeus will be listed sooner 
rather than later. In the meantime, we can do what 
ZH�FDQ�ZLWKRXW�WKH�JRYHUQPHQWÖV�KHOS�WR�UHFRJQL]H�WKH�
plight of these bees and so many other similarly over-
looked and imperiled organisms. 



Hylaeus, post-mortem
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INTERVIEW 

Karl Magnacca

.DUO�0DJQDFFD� LV� DQ� HQWRPRORJLVW� ZLWK� WKH�2ЧDKX�$UP\�1DWXUDO�
5HVRXUFH�3URJUDP�LQ�+DZDLЧL��+H�UHFHLYHG�KLV�GRFWRUDWH�LQ�HQWRPRO-
ogy at Cornell University, and conducted post-doctorate research at 
the University of California at Berkeley, Trinity College (Dublin), 
DQG�WKH�8QLYHUVLW\�RI�+DZDLЧL�DW�+LOR��+H�LV�WKH�FR�DXWKRU�RI�Insects 
RI�+DZDLL��YRO������+DZDLLDQ�+\ODHXV��1HVRSURVRSLV� Bees 
(+\PHQRSWHUD��$SRLGHD), and many other published papers on 
WKLV�JURXS��,Q�DGGLWLRQ�WR� WKH�+DZDLLDQ�Hylaeus bees, he has also 
conducted research on the native Hawaiian Drosophila (picture-
ZLQJHG�àLHV��

Lisa Schonberg��+RZ�GLG�\RX�ßUVW�HQG�XS�VWXG\LQJ�WKH�Hy-
laeus"�:KDW�GUHZ�\RX� WR� WKHP�VSHFLßFDOO\"�+DG�\RX�GRQH�
DQ\�UHVHDUFK�RQ�DQ\�RWKHU�EHH�WD[D�SUHYLRXVO\"�

Karl Magnacca�� ,ÖG� DOZD\V� EHHQ� LQWHUHVWHG� LQ� +\PH-
noptera (bees, ants and wasps), but more about wasps.  
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I had initially planned to study the evo-
lution of sociality in vespids, but I came 
to realize that I was much more inter-
ested in systematics and that was where 
my passion really lay. I had noticed the 
Hylaeus�QRW�ORQJ�DIWHU�,�PRYHG�WR�+DZDLУL�
because I would see them around my 
house in Volcano, and my boss, David 
Foote, had a nesting aggregation in a rot-
ting stump in his yard. But when I tried to 
identify them I found that nobody knew 
DQ\WKLQJ� DERXW� WKHPÔRQO\� D� FRXSOH� RI�
papers mentioning them had been pub-
OLVKHG�VLQFH�5�&�/��3HUNLQVÖ�RULJLQDO�GH-
scriptions in Fauna Hawaiiensis, and the 
NH\�WKHUH�ZDVQÖW�YHU\�JRRG��6R�,�WKRXJKW��
KHUHÖV�DQ� LPSRUWDQW�JURXS�WKDW�QRERG\ÖV�
working on; it looks like a good research 
SURMHFW��$QG�DV� LW�KDSSHQHG��D�SURIHVVRU�
at UC Berkeley, Dr. Howell Daly, had 
just gotten a grant to revise the group but 
ZDV�XQDEOH�WR�GR�ßHOG�ZRUN��7KDW�JUDQW�
IXQGHG� P\� ßHOG� FROOHFWLRQV�� ZH� ZURWH�
WKH�,QVHFWV�RI�+DZDLУL�YROXPH�RQ�Hylaeus 
together, and it ended up spurring a lot 
more interest in the group. So to sum 
up, a bit of a bit of passion, a bit of hard 
work, and a bit of luck; it often takes all 
three to make things come together.

LS:  How does your work with Hylaeus com-
SDUH� WR� WKH� ZRUN� \RXÖYH� GRQH� ZLWK� WKH�
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+DZDLLDQ� SLFWXUH�ZLQJHG� àLHV� (Drosoph-
ila)? How do they contrast as far as ob-
stacles to their conservation goes? 

KM: They can both be frustrating because 
WKH\ÖUH�SUHWW\�PXFK� LPSRVVLEOH� WR�PRQL-
tor quantitatively. But with Drosophila at 
least you can set out baits and have some 
sort of repeatable sampling [of them], 
HYHQ� WKRXJK� WKHUHÖV� D� KXJH� DPRXQW� RI�
àXFWXDWLRQ�LQ�WKH�QXPEHUV�MXVW�IURP�GD\�
to day. We also know a lot more about 
their ecology, thanks to all the work done 
by dozens of scientists over the past 50 
years. 

� 6R� GHVSLWH� WKH� GLIßFXOW\� RI� DFWXDOO\� LP-
SOHPHQWLQJ� D� FRQVHUYDWLRQ� SODQ�� ZHÖUH�
starting from a fairly good knowledge 
base. Hylaeus [are] much more challeng-
LQJ� EHFDXVH� ZH� UHDOO\� GRQÖW� IXOO\� NQRZ�
what their habitat requirements are; in 
PDQ\�FDVHV�ZH�GRQÖW�NQRZ�ZK\�WKH\ÖUH�VR�
UDUH� LQ� WKH�ßUVW�SODFH��EHFDXVH� WKH�KDEL-
tat seems okay. For that matter, for many 
VSHFLHV�ZH�GRQÖW�NQRZ� LI� WKH\ÖUH�UDUH�RU�
not; for the ones that live in wet forests, 
IRU�H[DPSOH��RQO\�D�IHZ�VSHFLPHQV�PLJKW�
be known, but there were so few oppor-
tunities to collect them under optimal 
conditions that we kind of have to assume 
WKDW� WKH\ÖUH� ZLGHVSUHDG� DQG� ZHÖUH� MXVW�
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not seeing them. Unfortunately, even if 
WKDWÖV�WUXH��WKHQ�LI�D�SUREOHP�GRHV�GHYHORS�
and those species do become endangered, 
ZH�ZRXOGQÖW�NQRZ�XQWLO�LWÖV�WRR�ODWH�

LS��� 3LFWXUH� \RXUVHOI� LQ� 3HUNLQVÖ� VKRHV� �RU��
rather, barefoot). Perkins described the 
Hylaeus� DV� ØWKH� PRVW� XELTXLWRXV� RI� +D-
waiian insects.” How would you describe 
the probable insect community that Hy-
laeus once thrived in? 

KM:  Certainly it was very different from what 
ZH� VHH� WRGD\�� QRW� VR� PXFK� LQ� 3HUNLQVÖ�
time as in pre-contact and pre-human 
+DZDLУL��3HUNLQV�ZDV�VSHDNLQJ�DW�VRUW�RI�
DQ�XQXVXDO�WLPHÔDIWHU�WKH�SHDN�RI�IRUHVW�
destruction, but before most of the inva-
sive invertebrates and plants had arrived, 
VR�KH�ZDV�DEOH�WR�ßQG�WKH�UHPQDQW�IDXQD�
FOLQJLQJ�WR�ZKDWHYHU�ZDV�OHIW��,WÖV�KDUG�WR�
even picture what the earlier times were 
like because they were so different. Pol-
len studies have shown that the lower lee-
ward sides of the islands were covered in 
IRUHVW�W\SHV�WKDW�GRQÖW�H[LVW�DQ\ZKHUH�WR-
day, even as isolated or degraded patches 
(one of the most common plants in the 
lowlands before humans arrived was 
a shrub called Kanaloa kahoolawensis; it 
ZDV�GLVFRYHUHG�DOLYH�RQO\�LQ������DV�WZR�
plants on the bombed-out island of Ka-
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KRRODZH���7KDWÖV�DOVR�UHàHFWHG�ZKHQ�\RX�
get into the very few really pristine areas 
that have never been seriously disturbed 
by ungulates or weeds, where things that 
we consider rare are suddenly the domi-
nant form of vegetation. 

� ,WÖV� DOPRVW� VKRFNLQJ� WR� VHH�� \RX� VRUW� RI�
H[SHFW� WKDW� LQ� LQWDFW� SODFHV�� \RX� ZRXOG�
just have more of everything but in simi-
lar proportions, but not huge thickets of 
these plants you had always considered 
rare. I think it would have been the same 
WKLQJ�ZLWK�WKH�LQVHFWVÔD�ORW�RI�WKLQJV�WKDW�
XVHG� WR� EH� YHU\� FRPPRQ� DUH� H[WUHPHO\�
sensitive to ants and have been decimat-
ed, like some of the native weevils, and 
probably would have been very common.

LS:  Most people we encountered on our trip 
H[FLWHGO\�VWDUWHG�WDONLQJ�DERXW�KRQH\EHHV�
when we told them we were looking for 
WKH� QDWLYH� EHHV� RI�+DZDLУL��+RZ�GR�ZH�
give the Hylaeus a leg up on the charis-
matic sea life, birds and other endangered 
Hawaiian species that harness most of the 
attention for conservation, when much of 
the Hawaiian public does not even know 
that the Hylaeus�H[LVW"�

KM��� 7KDWÖV� GHßQLWHO\� D� WRXJK� RQH�� DQG� QRW�
VRPHWKLQJ�,ÖP�YHU\�ZHOO�HTXLSSHG�WR�GR���
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I think a big part of it is getting people to 
recognize the huge role that insects play 
in the world behind the scenes. Fortu-
nately this is starting to take hold on the 
mainland, with increasing recognition of 
native bees there, so hopefully we will be 
able to get similar results here.

LS:  What do you think would be the best ap-
proach to protect the remaining Hylaeus 
populations? What would change if some 
Hylaeus species were listed as endan-
gered? 

KM��� 7KDWÖV� WKH� ELJ� TXHVWLRQ� ULJKW� QRZ�� DQG�
WKHUH� LVQÖW� D� JRRG� DQVZHU� EHFDXVH� QR-
ERG\ÖV� WULHG� WR� DQVZHU� LW� \HW�� ,Q� DQ� LGH-
al world, the best thing to do would be 
to eradicate yellowjacket [wasps] and 
DQWV�� 8QIRUWXQDWHO\� WKDWÖV� QRW� UHDOO\�
SUDFWLFDO��HYHQ�LQ�VPDOO�DUHDV��LWÖV�LQFUHG-
ibly labor-intensive, and if you stop even 
EULHà\� WKHQ� WKH\� TXLFNO\� UHLQYDGH� IURP�
the outside or build up from low-level 
populations. The best thing to do right 
now would be to have stricter quarantine 
UHTXLUHPHQWVÔKDYH�WKH�VDPH�UHVWULFWLRQV�
RQ� WKLQJV� FRPLQJ� LQWR�+DZDLУL� DV� WKHUH�
DUH�RQ�ZKDW�JRHV�RXW��%XW�WKDWÖV�QRW�OLNHO\�
to happen either, for a variety of political 
and monetary reasons, so we have to deal 
with the situation as it is.
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 One thing that changes with being 
listed as endangered is that there are 
several agencies that only deal with en-
dangered species, because of legal obli-
gation, so having that status means they 
JR� IURP� ØLW�ZRXOG�EH�JUHDW� LI� VRPHERG\�
would do something to help the bees” 
WR� ØZH�KDYH� WR�ßJXUH�RXW�D�ZD\� WR�KHOS�
the bees.” You could make the argument 
WKDW�WKLV�V\VWHP�LV�IXQGDPHQWDOO\�àDZHG�
because it ignores ecosystem-level pro-
tection and restoration in favor of single-
species management, and some species 
WKDW� DUH� HQGDQJHUHG� QHYHU� JHW� RIßFLDOO\�
OLVWHGÔDQG�\RX�ZRXOG�EH� ULJKW�RQ�ERWK�
counts. But the fact is that right now in 
+DZDLУL�ZHÖUH� LQ� VXFK� D� FULVLV� VWDWH� WKDW�
ZHÖUH�RYHUZKHOPHG�MXVW�ZLWK�WKH�VSHFLHV�
that are listed, and many are clinging to 
H[LVWHQFH�LQ�PDUJLQDO��GHJUDGHG�KDELWDWV��
so if we ignore them until we come up 
with a whole new paradigm then a lot of 
WKRVH�DUH�JRLQJ�WR�JR�H[WLQFW�

LS:  What potential do you think there is 
for re-introduction of Hylaeus species to 
habitats where threats such as aggressive 
invasive ants are not present? 

KM��� ,�WKLQN�LWÖV�YHU\�KLJK��DQG�LWÖV�JRLQJ�WR�EH�
an important part of the conservation 
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strategy. Not much has been done in that 
vein right now, but insect conservation 
LV� MXVW� JHWWLQJ� VWDUWHG� LQ� +DZDLУL�� DQG� ,�
WKLQN�LW�ZLOO�EH�LPSRUWDQW�LQ�WKH�IXWXUH��,WÖV�
important that there not be just a single 
localized population of a species, even if 
LWÖV� LQ� D� SURWHFWHG� DUHD� DQG� VHHPV� WR� EH�
stable. There are many things that can 
happen that can wipe out the bees in an 
DUHD�EHIRUH� LWÖV� HYHQ�QRWLFHG� WKDW� WKH\ÖUH�
GHFOLQLQJ�RU�JRQH��OLNH�ßUHV��WVXQDPLV��DQG�
LQYDVLRQ�E\�DQWV��7KHUHÖV�D�ORW�RI�UHVWRUD-
tion work going on, and the bees have rel-
DWLYHO\� IHZ� UHTXLUHPHQWVÔQHVWLQJ� VLWHV��
HQRXJK�àRZHUV�� DQG�QRW� WRR�PDQ\� FRP-
petitors and predators like ants or yellow-
jackets. But then, as I mentioned above, 
ZH�GRQÖW�NQRZ�WKDW�PXFK�DERXW�WKHLU�VSH-
FLDOL]HG�QHHGV��RU�HYHQ�ZK\�WKH\ÖYH�GLVDS-
peared from so many places, so there is 
more to learn.

LS:  What were your initial thoughts when I 
wrote you telling you I was embarking on 
a multimedia art project on the Hylaeus? 
How do you think most conservation bi-
ologists would respond in general to cre-
ative projects of this nature? What poten-
tial do you see for increased collaboration 
of this nature between artists & biologists/
WD[RQRPLVWV"� 'R� \RX� WKLQN� WKLV� VRUW� RI�
FROODERUDWLRQ�KDV�WKH�SRWHQWLDO� WR�EHQHßW�
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conservation efforts? 

KM:  I had to laugh a little at this, because 
there was a little eyerolling when I told 
some people about it, and maybe even 
D� OLWWOH� IURP�P\VHOI�� %XW� WKHUHÖV� DOZD\V�
EHHQ�D�SUHWW\�ELJ�VHFWLRQ�RI�WKH�+DZDLУL�
Conservation Conference and other ven-
ues around the state devoted to conser-
YDWLRQ�DUW��DQG�LWÖV�EHHQ�HPEUDFHG�E\�WKH�
FRPPXQLW\��7KHUHÖV�D�FRQVWDQW�FRPSODLQW�
DERXW� VFLHQWLVWVÖ� IDLOXUH� WR� FRPPXQLFDWH�
with the general public, but I think to a 
certain degree that has to do with the dif-
ßFXOW\�RI�VHHLQJ�WKLQJV�IURP�D�FRPSOHWHO\�
different point of view (which of course 
LV�DOZD\V�YHU\�KDUG�WR�GR���:H�GRQÖW�QHHG�
a lot of convincing to see why conserva-
tion, biodiversity, and basic research are 
LPSRUWDQWÔLI� LW� ZDVQÖW� SLFNHG� XS� HDUO\�
RQ��ZH�ZRXOGQÖW� KDYH�EHFRPH� VFLHQWLVWV�
LQ� WKH� ßUVW� SODFH�� ,WÖV� QRW� OLNH� ZHÖUH� LQ�
this for the money. But not everyone is 
OLNH� WKDW�� VR� LWÖV� QHFHVVDU\� WR� UHFRJQL]H�
that different people respond to different 
messages.
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INTERVIEW 

Leland Miyano

Leland Miyano is an artist, natural historian, landscape designer 
DQG�DXWKRU��+H�ZDV�ERUQ�DQG�UDLVHG�RQ�2ЧDKX��DQG�UHFHLYHG�KLV�)LQH�
$UWV�GHJUHH�IURP�WKH�8QLYHUVLW\�RI�+DZDLЧL�DW�0ɡQRD��+H�ODWHU�VWXG-
LHG� ZLWK� %UD]LOLDQ� ODQGVFDSH� GHVLJQHU� 5REHUWR� %XUOH�0DU[�� +H� LV�
the author of $�3RFNHW�*XLGH� WR�+DZDLÖLÖV�)ORZHUV (Mutual, 
1997), +DZDLÖLÖV�%HDXWLIXO�7UHHV, (Mutual, 1997) and with Doug-
las Peebles, +DZDLL��$�)ORUDO�3DUDGLVH� �0XWXDO������� Leland 
Miyano is active in convervation in Hawai’i, in particular with the 
QDWLYH�WUHH�VQDLOV��

Lisa Schonberg��:KDW� LV�WKH�EHVW�H[DPSOH�RI�UHODWLYHO\�VXF-
cessful conservation of Hawaiian native species that you 
have seen in your lifetime? 

Leland Miyano��$ORKD��Ø,Q�WKH�SUHVHQFH�RI�WKH�EUHDWK�RI�OLIHÙ��
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� 7KLV� LV� D� YHU\� GLIßFXOW� TXHVWLRQ� EHFDXVH�
success is surrounded by many variables 
that will continue into the future. Singular 
species recovery is temporary if the habi-
WDWV�UHPDLQ�LQ�SHULO�DQG�WKDW�LV�H[DFWO\�WKH�
VLWXDWLRQ�ZH�KDYH�KHUH�LQ�+DZDLУL��%\�WKH�
time conservation efforts were launched, 
many of the components of the original 
HFRV\VWHPV� ZHUH� H[WLQFW� DQG� KDELWDWV�
ZHUH� EDGO\� GHJUDGHG�� 7KH� QʣQʣ� >QDWLYH�
Hawaiian geese] are often sited as a con-
servation success, but, the released birds 
often do not sustain their numbers in the 
wild and those populations must be aug-
mented with new captive bred releases. 

 Brighamia insignis� >̝OXOX�FDEEDJH� RQ� D�
stick] and Brighamia rockii [the Molokai 
ohaha] are conservation successes that 
FDQ�EH�KHOG�DV�VXSHUODWLYH�H[DPSOHV��%RW-
anists Steve Perlman and Ken Wood pol-
OLQDWHG�WKH�àRZHUV�RI�ZLOG�SRSXODWLRQV�WR�
obtain viable seeds. There is a YouTube 
YLGHR�� Ø+DZDLУLÔ6WHYH� 3HUOPDQ� SROOL-
QDWHV� WKH�$OXOD�Ù� DERXW� LW� �WKDW� ,� UHFRP-
mend watching). The plants have been 
returned to their native soil, but in man-
aged areas that mitigate the threats that 
are still present in their [other] habitats. 
The amazing thing is that many more 
SODQWV�H[LVW�RXWVLGH�RI�+DZDLУL��Brighamia 
insignis is propagated by the thousands in 
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Holland to supply the succulent plant de-
mand.  

 [The native plant] Kokia cookei >NRNLУR@�
FDPH� DV� FORVH� WR� H[WLQFWLRQ� DV� DQ\WKLQJ�
could. There was one cultivated plant 
left on Molokai and Keith Wooliams of 
:DLPHD�)DOOV�$UERUHWXP�WRRN�FXWWLQJV�LQ�
an attempt to propagate them. It turned 
out that cuttings would not root, so grafts 
were made with root stock from a related 
plant, Kokia drynariodes�� *UDIWHG� SODQWV�
JUHZ�ZHOO��DQG�WKHQ�D�ZLOG�ßUH�GHVWUR\HG�
WKH�RULJLQDO�SODQW�RQ�0RORNDL��$IWHU�PDQ\�
years, seeds were produced, but many of 
WKHVH� ZHUH� QRW� YLDEOH�� $� IHZ� VHHGOLQJV�
ZHUH� ßQDOO\� SURGXFHG�� EXW�� WKH\� ZHUH�
ZHDN� DQG� PRVW� GLHG�� $� IHZ� VXUYLYH� LQ�
pots and this work is on-going. The origi-
nal habitat is highly degraded and erod-
HG� DQG� RYHUUXQ� E\� D[LV� GHHU� >DQG� RWKHU�
introduced species]. It may be possible 
WR� WUDQVSODQW� WKLV�PDJQLßFHQW� WUHH� LQ� LWÖV�
original habitat one day, but it will not be 
an intact ecosystem that it returns to.  

LS:  What are the biggest threats to native tree 
snail species? How accurate a picture can 
we paint, since many of their habitats are 
inaccessible? 

LM:  The biggest threat to the native tree snails 
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is habitat loss and degradation. Rats, car-
QLYRURXV� VQDLOV�� SLJV�� JRDWV�� -DFNVRQÖV�
FKDPHOHRQV�� SUHGDWRU\� LQWURGXFHG� àDW-
worms and invasive plants are [all] major 
WKUHDWV��7KHUH�DUH�H[WDQW�QDWLYH�WUHH�VQDLOV�
in their natural habitat, but they are not 
secure as threats remain all around. It 
may be a blessing that some areas are in-
accessible to [people], but the factors that 
continue to reduce their numbers [still ef-
fect them]. New species are still being dis-
covered in our snail fauna and lost species 
may still be re-discovered, but the threats 
continue to increase. If you visit fossil 
deposits of snails and see how countless 
their numbers used to be, it is hard to 
imagine [how] they are so endangered 
today. I continue to hold out hope for the 
future of some of endemic snails. 

LS:  You told us a story of one attempt of some 
ELRORJLVWV� WR� H[SORUH� DQ� RWKHUZLVH� LQDF-
cessible peak via helicopter. Soon after-
wards they noticed alien species growing 
in the footprint of the helicopter landing, 
whereas none had been there before, 
DQG� WKH\� DEDQGRQHG� DOO� H[SORUDWLRQV� RI�
WKH� DUHD�� $UH� WKH� UHPDLQLQJ� XQWRXFKHG�
habitats left best alone, and should even 
WD[RQRPLVWV�	�VSHFLDOLVWV�WKHPVHOYHV�VWD\�
away? 
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LM:  I would say that no place in the main Ha-
waiian Islands is totally untouched. In-
vasive plant and animal species are all 
around. Climate changes are happening 
and with restricted habitats dependent 
on elevation and rainfall, even very re-
mote areas are impacted. I would say 
that anyone in the forests should never 
cause harm if possible. I think that keep-
ing everyone out is impossible. Studying 
the habitats with research based on the 
VSHFLßFV� RI� HFRORJLFDO� GDWD� RYHU� WLPH� LV�
important. Unfortunately, the way grants 
are awarded rarely fund these sorts of 
long term studies with such open ques-
tions. Full ecological studies should be 
conducted while the organisms are still in 
their habitat as a baseline for future con-
servation and management efforts. What-
ever is done in sensitive areas, minimal 
GDPDJH� WR� WKH� H[LVWLQJ� HQYLURQPHQW� KDV�
to be a priority at all times.

LS:  What do you think are the most impor-
tant commonalities between the plights of 
the native tree snails and the Hylaeus?

LM:  The habitat. If it is degraded, it must 
be restored in some fashion with plant 
species that the Hylaeus require. De-
WDLOV�RI� WKH�VSHFLßF� OLIH�KLVWRULHV�PXVW�EH�
known. Threats need to be addressed and 
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managed properly.

LS:  How effective do you think the Endan-
JHUHG�6SHFLHV�$FW�KDV�EHHQ�IRU�SURWHFWLQJ�
native Hawaiian species?

LM��� 7KH� (QGDQJHUHG� 6SHFLHV� $FW� KDV� EHHQ�
JRRG� LQ�VDYLQJ�VLQJXODU�VSHFLHV� IURP�H[-
WLQFWLRQ�LQ�+DZDLУL��,�>WKLQN@�WKDW�FULWLFDO�
habitat designations [should] have been 
established, but that idea was highly un-
popular and was politically shut down. In 
reality, that is what we need, but I think 
many people are really wary of over-
regulation and many private lands were 
[going to be] affected. Conservation and 
management as it is practiced today is an 
H[SHQVLYH�EXVLQHVV��,W�ZRXOG�EH�YHU\�EHQ-
HßFLDO�WR�KDYH�PXFK�PRUH�FRRSHUDWLRQ�EH-
tween government agencies and private 
HQWLWLHV��$W�WKH�PRPHQW��WKH�(QGDQJHUHG�
6SHFLHV�$FW�LV�WKH�RQO\�RSWLRQ�ZH�KDYH�IRU�
the triage of critically endangered species, 
but there are so many other components 
RI�WKH�+DZDLLDQ�àRUD�DQG�IDXQD�WKDW�DUH�
declining. I know that birds get the ma-
jority of the Endangered Species funding, 
but birds need the intact native forests to 
survive and ultimately thrive.

LS:  What were your initial thoughts when I 
wrote you telling you I was embarking on 
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a multimedia art project on the Hylaeus? 
How do you think most conservation bi-
ologists would respond in general to cre-
ative projects of this nature? What poten-
tial do you see for increased collaboration 
of this nature between artists & biologists/
WD[RQRPLVWV"

LM��� $V�DQ�DUWLVW�P\VHOI��,�ZHOFRPHG�\RXU�PXO-
timedia art project on [the] Hylaeus. It is 
hard for me to predict the reactions of 
conservation biologists to an art project. 
It depends on how it is presented and the 
skill of the artist. I personally would like 
to see more collaborations between art-
ists and scientists and there is a long his-
tory of such close interactions. I am on a 
FUXVDGH�DJDLQVW�ØQDWXUH�GHßFLW�GLVRUGHU�Ù�
as our high tech world is distancing the 
populace ever farther away from direct 
interactions with the natural world. If we 
as artists and scientists cannot increase 
the ratio of the population that have a 
good understanding of nature, the future 
of conservation will be at risk. The masses 
will be lead merrily to the dystopian so-
ciety that over population, pollution, un-
sustainable consumption and greed will 
breed. There are many artists that are or 
were, scientists and vice versa. How these 
collaborations are set up and presented 
will determine success and acceptance.
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INTERVIEW 

Lisa Schonberg & Aidan Koch

,Q� WKH� IROORZLQJ� FRQYHUVDWLRQ��/LVD�6FKRQEHUJ� DQG�$LGDQ�.RFK� LQ-
terview each other about their experiences working on the Hylaeus 
Project.

Lisa Schonberg: What kinds of things revealed themselves to 
you the longer we stayed in places in the places we visited?

Aidan Koch��,W�GLGQÖW�WDNH�ORQJ�WR�JHW�IDPLOLDU�ZLWK�DQ\ZKHUH�
ZH�ZHQW��+DZDLУL�LV�VR�WLQ\��$�ZKROH�LVODQG�HQGV�XS�IHHOLQJ�
OLNH� D� VPDOO� WRZQ��(YHU\RQHÖV� OLYHV� DUH� LQWHUWZLQHG�� SHRSOH�
are very easily affected. From a cultural standpoint, I sup-
pose coming to recognize just how many competing interests 
there are overlapping every issue, every bit of land, every de-
cision that gets made was really overwhelming. On the other 
hand though, it is a place that has something to offer anyone. 
,�PHDQ��LWÖV�SDUDGLVH��ULJKW"�7KH�GLYHUVLW\�LV�UHDOO\�LPSUHVVLYH��
So many people are there for so many different reasons. Peo-
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 ple [here] are very passionate about 
+DZDLУL��

 From an environmental standpoint, be-
FRPLQJ� DFTXDLQWHG� ZLWK� WKH� àRUD� UHDOO\�
VWDUWHG� WR� FKDQJH� WKLQJV�� ,WÖV� DQ�REYLRXV�
way to see how introductions have im-
pacted the state. There are many areas 
ZKHUH� LWÖV�D�FKDOOHQJH�WR�ßQG�D�QDWLYH�RU�
endemic species left, once you know what 
\RXÖUH� ORRNLQJ� IRU�� 7KLV� DOPRVW� VWDUWHG�
PDNLQJ� WKLQJV� H[FLWLQJ� ZKHQ� ZHÖG� UXQ�
LQWR�VRPHWKLQJ�ZH�KDGQÖW�VHHQ�\HW�RU�WKDW�
is becoming rare, like all those ohai at 
.DÖHQD�SRLQW�RU�WKH�PDVVLYH�У̝KLУD�IRUHVWV�
at Volcano. 

LS:  How did this trip affect your impression 
and thoughts on entomology?

AK:  [Having never] been involved in any sci-
HQWLßF�RU�ELRORJLF�UHVHDUFK�EHIRUH��,�GHß-
QLWHO\�GLGQÖW�KDYH�WKH�VDPH�ZD\�RI�YLHZ-
LQJ�WKH�QDWXUDO�ZRUOG��,�IHHO�OLNH�,ÖP�SUHWW\�
DZDUH�RI�ZKDWÖV�DURXQG�PH��HVSHFLDOO\�RXW�
in the wild, but learning to recognize sub-
tle differences in what species are present 
where and why that might be and how 
they relate to each other was something I 
really started learning about on our trip. I 
feel like I developed a much deeper per-
ception of ecological intricacies. Upon no-
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WLFLQJ�D�SODQW�RU�LQVHFW��,�ZRXOG�WKLQN��ØRK�
,�ZRQGHU� LI� WKDWÖV� QDWLYHÙ� RU� WKLQN� LI� ,ÖG�
seen it in any other places we visited. 

 I really enjoy identifying and building 
FRQQHFWLRQV�� ,� WKLQN� LWÖV� UHDOO\� LPSRUWDQW�
work, especially focusing on creatures 
that are so small and so easily ignored. 
7KH\� H[LVW�� DQG� DUH� WKHUHE\� SOD\LQJ� DQ�
important role in every ecosystem, be it 
positive or negative. The more we can 
know about that role, the more we can de-
duct about how various introductions and 
destructions are impacting the makeup of 
DQ�HQYLURQPHQW��,�JXHVV�LWÖV�LPSRUWDQW�IRU�
[there to be] specializations, but [it does] 
bother me [that] there is not as strong a 
IRFXV� RQ� UHODWLRQVKLSV� ZLWKLQ� WKH� ßHOG��
2U�DW�OHDVW�WKDWÖV�ZKDW�,�VWDUWHG�QRWLFLQJ��
7KHUHÖV� WKH�DQW�SHRSOH�� WKH�ZDVS�SHRSOH��
WKH� à\� SHRSOH���WKH\ÖUH� H[LVWLQJ� PRUH� DV�
separates [rather] than maintaining a bal-
ance of all life. 

LS:  What were your main considerations and 
thoughts as you visually interpreted the 
miniscule anatomies of the plants and in-
sects we found?

AK:  I really tried to consider the actual speci-
ßFDWLRQV� RI� ZKDW� ,� ZDV� ORRNLQJ� DW�� ,� GR�
a lot of life drawing, but at this point, I 
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typically focus more on the general im-
pression of something rather than what it 
might actually look like. Considering our 
focus though I tried really hard to be su-
SHU�FRQVFLRXV�RI�VWXG\LQJ�H[DFWO\�ZKDW�,�
was seeing. My drawings still might not 
have all the details, but in paying atten-
tion to it, I feel like I learned a lot more 
about the features and forms. 

 It was interesting to think about how at 
one point this was how biologists and 
naturalists learned about the world. In 
order to learn or share information about 
anything they had to visually represent 
it through drawing and painting and de-
VFULSWLRQV��,WÖV�DFWXDOO\�VWLOO�D�UHDOO\�SRZ-
erful way to learn about something. I 
know my impressions of everything we 
were studying are way sharper than if I 
had been taking photos or trying to read 
about it.     

LS��� $V�\RXU�HQWRPRORJLFDO��ERWDQLFDO�	�JHQ-
eral knowledge of Hawaiian natural his-
tory developed on this trip, did it affect 
your approach to your drawings? 

AK:  I think in terms of our own project I re-
ßQHG�P\�VXEMHFWV� IRU�GUDZLQJ��,� WULHG�WR�
make sure to document what was most 
relevant in any given location. So in that 
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sense, I suppose so. 

LS���� +RZ�GLG� \RX� IHHO� DERXW� \RXU� ßUVW� EDFN-
SDFNLQJ�H[SHULHQFHV"�

AK:  It was really, really fun! I think even just 
JDLQLQJ�WKDW�NLQG�RI�SK\VLFDO�FRQßGHQFH�LQ�
P\VHOI�ZDV�LPSRUWDQW��,�PHDQ��LWÖV�MXVW�QRW�
as intense as I thought. Oh course, it can 
be, but everything we did was really com-
fortable.   

LS:  You did a lot of reading on Hawaiian his-
tory before we began our travels. What are 
WKH� VRPH� LQWHUHVWLQJ� UHODWLRQVKLSV� \RXÖYH�
gathered between this history and the cur-
UHQW�FRPSOH[LWLHV�RI�FRQVHUYDWLRQ�LVVXHV�LQ�
+DZDLУL"

AK��� ,WÖV�SUHWW\�FUD]\�WR�WKLQN�DERXW�HYHU\WKLQJ�
that has happened there in the last 200 
\HDUV��EXW�WKH�EDVLF�FRQàLFWV�EHWZHHQ�DJ-
riculture, military, environment, culture, 
and trade are still very present. I was re-
ally impressed though at how aware peo-
ple there are of all of these. I guess if you 
are there, you are probably automatically 
involved in one of these interests. Unlike 
the mainland, there is a deeper sense of 
preciousness and value inherent in the 
land. I mean, the islands are so incredibly 
unique in their physical position and abil-
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LW\� WR�VXSSRUW�VR�PXFK� OLIH��$Q\�ELRORJL-
cal change is going to have a far greater 
impact faster and more noticeably than 
almost anywhere else due to its total iso-
lation. [The] massive change [that] must 
have taken place when the Polynesians 
ßUVW� DUULYHG� LV� UHDOO\� LQWHUHVWLQJ� WR� FRQ-
sider. 

 
AK:  What initially compelled you to under-

WDNH�WKLV�SURMHFW"�<RXÖG�EHHQ�SODQQLQJ�LW�
IRU�TXLWH�D�IHZ�\HDUV�EHIRUH�ßQDOO\�JHWWLQJ�
the grant. How did your ideas shift in that 
time?

LS:  I got the idea to do this project immedi-
ately after I was laid off from my job at the 
Xerces Society for Invertebrate Conser-
vation in 2007. We had just handed in the 
petitions to list Hylaeus that I had worked 
on to the federal government. I knew I 
GHßQLWHO\� ZDQWHG� WR� XVH� WKH� NQRZOHGJH�
,ÖG� JDWKHUHG� WR� JHW� WKH� ZRUG� RXW� DERXW�
these bees in a creative way. That was 
2007, and I played around with the idea 
XQWLO� ������ZKHQ� ,� DSSOLHG� IRU� D�5$&&�
JUDQW�WR�VXSSRUW�WKH�SURMHFW��$URXQG�WKH�
time I left Xerces I heard of the artist 
Fritz Haeg and his work creating natu-
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UDO�KDELWDWV�IRU�QDWLYH�VSHFLHV��ERWK�H[WDQW�
DQG�H[WLQFW��LQ�GHYHORSHG�DQG�XQH[SHFWHG�
locations. I had this idea of working on 
VRPHWKLQJ� LQVSLUHG�E\�KLV�$QLPDO�(VWDWHV�
project in Hawaii with the bees as the fo-
cus. I was envisioning some sort of habitat 
restoration enclosure on property nearby 
a resort, so that a lot of people would see 
LW��+RZHYHU�� ,�GLGQÖW�KDYH� WKH� IXQGLQJ�RU�
knowledge to do pull off anything like that. 
I would still love to work on something like 
WKDW�� EXW� ,� GHFLGHG� WR� GR� D� ßHOG� UHVHDUFK�
project instead, learn more about the bees 
in the process, and get the word out about 
the bees through a book and music. 

AK��� <RXÖG�EHHQ�SUHWW\�UHPRYHG�IURP�HQWRPRO-
RJ\�ZKHQ�ZH�JRW� WR�+DZDLУL��ZDV� LW� HDV\�
to transition back? How has your relation-
VKLS�WR�WKH�ßHOG�FKDQJHG"

LS��� ,W�KDV�EHHQ�DQ�H[FLWLQJ�FKDOOHQJH�WR�UHGH-
ßQH�P\� UROH� DQG�DSSURDFK�ZLWK� HQWRPRO-
RJ\��7KHUH�KDYH�GHßQLWHO\�EHHQ�PRPHQWV�
where I doubted whether I could merge 
entomology with my interests in sound-
scapes, percussion, writing, and art, but I 
ßJXUHG� SHRSOH� KDG� WULHG� VWUDQJHU� WKLQJV��
I have never stopped collecting on my 
own, and have always read about insects, 
EXW� KDYHQÖW� EHHQ� DURXQG� HQWRPRORJLVWV�
or worked a professional entomology job 
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since my time at Xerces, so I fall into some 
VRUW�RI�JUH\�DUHD�RI�ZKDW�,ÖYH�FRQVLGHUHG�
FDOOLQJ�D�ØFUHDWLYH�HQWRPRORJ\�Ù�,W�LV�ZHOO�
ZRUWK� LW� IRU�PH� WR�PDNH� WKH� VDFULßFH� RI�
HQWRPRORJLFDO� H[SHUWLVH� LQ� RUGHU� WR� SXU-
sue entomology in this creative way. I al-
ways have a lot to learn, but I enjoy doing 
research, and I also enjoy consulting with 
H[SHUWV�WR�ßQG�WKH�DQVZHUV��

 I have spent a lot of time thinking about 
ZKHUH�P\�FXUUHQW�ZRUN�ßWV�LQ�WKH�ZRUOG�
of entomology, and how entomologists 
would react to it. I would hope they would 
EH�H[FLWHG��EXW�DQWLFLSDWH�VRPH�KHVLWDWLRQ��
Karl (Magnacca), who is often referred 
WR� DV� ØWKH�+DZDLLDQ�Hylaeus guru,” was 
supportive of our project from the get-
go, and his consultation and advice were 
critical to the success of the project, since 
KH�LV�WKH�RQO\�SHUVRQ�ZKR�LV�DQ�H[SHUW�RQ�
WKH�WD[RQRP\�DQG�VWDWXV�RI�WKHVH�EHHV��

AK:  Can you talk about your association be-
WZHHQ�GUXPPLQJ�PXVLF�DQG�ELRORJ\"�$UH�
there many other artists doing this kind of 
work?

LS:  This association just made sense to me and 
is a sort of perfect merging of my formerly 
VHSDUDWH�ZRUOGV��HFRORJ\�DQG�PXVLF��,ÖYH�
been reading about acoustic ecology and 
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soundscapes for a while now, and drawing 
from soundscapes in music composition 
PDNHV�SHUIHFW�VHQVH�WR�PH��%HUQLH�.UDXVHÖV�
recent book, The Great Animal Orchestra, 
about the origins of music in nature, got me 
HYHQ�PRUH�H[FLWHG�WR�JR�LQ�WKLV�GLUHFWLRQ��

 I am interested in sound, not only the sound 
of percussion and music, but the sounds 
that are made in urban and natural sound-
scapes, and since I was little have been curi-
RXV�DERXW�WKH�LPSDFWV�RI�QRLVH�SROOXWLRQ��,ÖP�
also passionate about conservation and the 
connections between species, and curious 
DERXW�KRZ� LQWUD�� DQG� LQWHU�VSHFLßF� DFRXV-
tic communication and introduced noise 
come in to play with ecosystem health. I 
became interested in the idea of drawing on 
natural soundscapes in my composition as 
RQH�ZD\� WR� UHàHFW� RQ� WKHVH�TXHVWLRQV� DQG�
ideas. The soundscape is an important indi-
cator of what is going on in an ecosystem. 
Some singers write lyrics about forests and 
oceans, and I write percussion pieces whose 
PRRG�DQG�UK\WKP�UHàHFW�RQ�WKH�VRXQGV�DQG�
FKDUDFWHU�RI�VSHFLßF�HQYLURQPHQWV��

 I know plenty of other musicians and art-
LVWV� WKDW� UHàHFW� RQ� WKH� QDWXUDO� ZRUOG�� RU�
VSHFLßF�RUJDQLVPV��LQ�WKHLU�ZRUN��,�DP�QRW�
DZDUH� RI� DQ\RQH� HOVH�ZKR� LV� UHàHFWLQJ�RQ�
biology through percussion composition, 
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but I am sure they are out there. Musi-
cian/engineer Tucker Martine released an 
album that combined insect recordings 
ZLWK�HOHFWURQLFD�D�FRXSOH�\HDUV�DJRÔDQG�
I know of a pianist in Costa Rica, Manuel 
Obregon, who composes music that di-
rectly samples bird calls and other sounds 
from the cloud forests. I tend towards 
PRUH� LQGLUHFW� UHàHFWLRQ�� EXW� VRPHWLPHV�
PDQLSXODWH� ßHOG� UHFRUGLQJV� DQG� VDPSOH�
them. 

AK��� $ORQJ� RXU� WULS� \RX� KDG� WR� H[SODLQ�ZKDW�
we were doing a lot. What kinds of reac-
WLRQV�GLG�\RX�ßQG"�

LS:  Yes, totally! People would ask what we 
were doing and/or what we were look-
LQJ�IRU��,ÖG�WHOO�WKHP�ZH�ZHUH�ORRNLQJ�IRU�
QDWLYH�EHHV�� DQG�PRVW�RI� WKH� WLPH� WKH\ÖG�
H[FLWHGO\� VWDUW� WDONLQJ� DERXW� KRQH\EHHV�
WKDW� WKH\ÖG� VHHQ�� RU� VRPHRQH� WKH\� NQHZ�
RI�WKDW�ZDV�NHHSLQJ�KLYHV�QHDUE\��,ÖG�WKHQ�
H[SODLQ� WKDW� KRQH\EHHV� ZHUHQÖW� QDWLYH��
and that we were rather looking for the 
native Hylaeus EHHVÔDQG�WKDW�WKH\�ORRNHG�
VRPHZKDW� ZDVS�OLNHÔVPDOO�� EODFN� DQG�
shiny, without much hair at all, sometimes 
with a yellow spot on their head. The only 
people who had heard of the Hylaeus were 
employees at parks or gardens and biolo-
JLVWV�� 7KH� QH[W� TXHVWLRQ� WKH\ÖG� DVN� ZDV�
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if we were doing a project for school, or 
ZKDW� LQVWLWXWLRQ�ZH�ZHUH� DIßOLDWHG�ZLWK��
:HÖG� WHOO� WKHP�ZH� ZHUH� GRLQJ� DQ� LQGH-
pendent art project sponsored by a grant 
from an arts council, and they generally 
seemed surprised.

AK��� $IWHU�JHWWLQJ�D�SUHWW\�JRRG�VXUYH\�RI�Hy-
laeus throughout the islands, what are 
your hopes for them as a species? What 
do you think will happen?

LS:  I hope that there could be a more con-
certed effort to preserve their habitat, 
perhaps through federal listing as endan-
gered species. Seems like habitat protec-
tion, and conservation and restoration of 
the plants they visit and depend on, is the 
most critical factor. There are some seem-
ingly simple things that can be done that 
would hopefully help them, like limiting 
driving on native vegetation at South 
3RLQW�� RU� SUHYHQWLQJ� H[SDQVLRQ� RI� UH-
sorts closer to Hylaeus habitat. In habitats 
where aggressive ants have taken over 
they are likely doomed to never return 
unless something takes out the ants. Even 
LI� D� ODYD�àRZ�HOLPLQDWHG�D�SRSXODWLRQ�RI�
ants, they would inevitably re-populate 
WKH�DUHD��$QG�WKHQ�WKHUH�DUH�VRPH�IDFWRUV��
like drought, that are beyond our control.
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 I am also very curious about whether 
reintroduction would work. I think that 
WKH\ÖOO� KROG� RQ� WR� VRPH� H[WHQW� LQ� HVWDE-
OLVKHG�VSRWV�OLNH�.RNHÖH�DQG�:DLNRORD�DQG�
high-elevation pockets of native vegeta-
tion but fear for places like Kaena Point 
and South Point, where populations are 
in decline due to drought and possibly hu-
man impact, and at South Point, the loss 
of native plants. I also wonder about the 
effect of pesticide drift related to agricul-
ture, and pesticide use in general. I just 
hope that some combination of awareness 
and legislation can help protect the popu-
ODWLRQV�WKDW�VWLOO�H[LVW�
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CHAPTER I

2УDKX��+RQROXOX�	�7KH�,QVHFW�0XVHXP�
4-6 June 2013

:H�VSHQW�RXU�ßUVW�GD\V� LQ�+DZDLУL� DFFOLPDWLQJ� WR�RXU�QHZ�
pleasant tropical surroundings and becoming more familiar 
ZLWK�WKH�EHHV�DQG�SODQWV�ZHÖG�VRRQ�EH�VHDUFKLQJ�IRU��0\�ROG�
IULHQG�IURP�3RUWODQG��6WHYH�*HYXUW]��SXW�XV�XS�LQ�KLV�KRXVH�
on the slopes of the Punchbowl crater, a Honolulu landmark. 
We walked for miles around Honolulu taking in the warmth 
DQG� VXQVKLQH� DQG� DSSUHFLDWLQJ� WKH� SODQWV� DQG� àRZHUV�� WKH�
smell of the tropical breeze, and the architecture of the apart-
PHQW�WRZHUV�DQG�RIßFLDO�EXLOGLQJV�RI�GRZQWRZQ�+RQROXOX��

On our second morning, we walked across town to the Uni-
YHUVLW\�RI�+DZDLУL�DW�0ɜQRD�FDPSXV��:H�KDG�SODQV�WR�VSHQG�
WKH�GD\�DW�WKH�8QLYHUVLW\ÖV�,QVHFW�0XVHXP��DQG�KDG�UHVHUYHG�
WZR�PLFURVFRSHV��,�KDGQÖW�VSHQW�WLPH�LQ�D�SURSHU�HQWRPRORJL-
cal institution in a while, and it was refreshing to be in the 
company of entomologists and the smell of insect preserva-
tives. We set out to become more familiar with the species 
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ZHÖG�EH�FRPLQJ�DFURVV�LQ�WKH�ßHOG�

My previous work with the Hylaeus had been in the realm 
RI�VSHFLHV�GLVWULEXWLRQ�DQG�KLVWRULF�UHFRUGV��UDWKHU�WKDQ�WD[-
RQRP\��,�ZRXOG�KDYH�WR�UHIHU�WR�.DUO�WR�FRQßUP�VSHFLHV�LGHQ-
tities, since this would require familiarity with anatomical de-
tails that only he had, although some species would be easy 
to nail based on more conspicuous anatomical characters and 
past distribution records. 
 
We checked out specimens of each of the Hylaeus species in 
WKH�PXVHXPÖV�FROOHFWLRQ��6RPH�VSHFLPHQV�ZHUH�IURP�3HUNLQVÖ�
FROOHFWLRQV��DQG�WKHLU�ODEHOV��ßOOHG�ZLWK�WLQ\�KDQGZULWWHQ�FRO-
lection details, had turned a beautiful brownish-yellow in the 
WLPH�WKDW�KDG�SDVVHG�VLQFH�KH�FROOHFWHG�WKHP�LQ�WKH�����V�DQG�
HDUO\�����V��,W�ZDV�UHDOO\�QHDW�WR�VHH�VSHFLPHQV�RI�VSHFLHV�WKDW�
,ÖG�ZULWWHQ�DERXW�ORQJ�DJR�ZKHQ�,�ZRUNHG�DW�;HUFHV��

:H�H[DPLQHG�VSHFLPHQV�RI�WKH�PDLQ�DGYHQWLYH�EHHV�WKDW�ZH�
ZRXOG�EH� VHHLQJ� LQ� WKH�ßHOG��:H�ZRXOG� OLNHO\� FRPH�DFURVV�
some of the seven leafcutter bees (Megachile species) that 
KDYH� EHHQ� UHFRUGHG� LQ�+DZDLУL�ǆ and their bigger size and 
conspicuous body hairs make them easy to distinguish from 
Hylaeus. The very large, shiny, and black carpenter bee Xy-

Hylaeus longiceps
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locopa sonorina and common honeybee (Apis mellifera) are also 
easily to tell apart from the much smaller and relatively hair-
less Hylaeus. Several species of Ceratina and Lasioglossum are 
HVWDEOLVKHG� LQ�+DZDLУL�� DQG� DUH�PRUH� GLIßFXOW� WR� WHOO� DSDUW�
from Hylaeus than the abovementioned species, but can be 
GLVWLQJXLVKHG�E\�WKHLU�PRUH�HUUDWLF�àLJKW�SDWWHUQ��7KHUH�DUH�
three species of Ceratina (small carpenter bees). The metal-
lic green ceratina smaragdula is the most common, and the 
only Ceratina VSHFLHV�WKDW�.DUO�VXVSHFWV�PD\�EH�D�VLJQLßFDQW�
competitor with the Hawaiian Hylaeus�ǃ� �Ceratina arizonen-
sis is limited to the Kona coast of the Big Island. The third, 
Ceratina dentipes, is found on all of the main islands, and only 
IHPDOHV�KDYH�EHHQ�FROOHFWHGÔLW�LV�SDUWKHQRJHQLF��PHDQLQJ�LW�
UHSURGXFHV�DVH[XDOO\��ZLWKRXW�DQ\�PDOHV��:H�DOVR�H[DPLQHG�
three species of Lasioglossum, whose greyish appearance is a 
good way to tell them apart from Hylaeus�LQ�WKH�ßHOG��/��PLFUR-
lepoides and imbrex�DUH�UHVWULFWHG�WR�2УDKX��DQG�/��LPSDYLGXP 
occurs on all the islands.¹³

:H�DOVR�H[DPLQHG� VSHFLPHQV�RI� WKH� WKUHH�DGYHQWLYH�Hylae-
us species that have successfully established populations in 
+DZDLУL��Hylaeus bisinuatus, which has been collected twice 
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RQ�2УDKX��+��DOERQLWHQV, which has been found on all of the 
+DZDLLDQ�,VODQGV�H[FHSW�0ɜXL�DQG�/ɜQDУL��DQG�+��VWUHQXXV, 
IRXQG�RQO\�RQ�2УDKX�ry�+��DOERQLWHQV hardly looks like the na-
tive species, and is a metallic blue, with many ivory markings 
RQ�LWV� OHJV�DQG�IDFH�ǁ�ZKHUHDV�WKH�RWKHU�WZR�UHVHPEOH�WKHP�
LQ�àLJKW��

We had plans the following afternoon to meet the botanical 
FROOHFWLRQV�VSHFLDOLVW�DW�WKH�:DLPHD�%RWDQLFDO�*DUGHQV��'DYLG�
Orr. David enthusiastically greeted us and showed us around 
the vast grounds of the gardens in a small golf cart. The day 
proved to be a great opportunity for us to get a glance at 
SODQWV�ZHÖG�EH�FRPLQJ�DFURVV�LQ�WKH�ßHOG��DQG�WR�DGPLUH�VRPH�
H[WUHPHO\�UDUH�QDWLYH�SODQWV�DQG�VWUDQJH�VSHFLHV�IURP�DOO�RYHU�
the world. David pointed out some native Hawaiian species 
WKDW�DUH�H[WLQFW�LQ�WKH�ZLOG��DQG�RWKHUV�WKDW�DUH�RQ�WKH�EULQN�RI�
H[WLQFWLRQ��,Q�DGGLWLRQ�WR�D�ZRQGHUIXO�FROOHFWLRQ�RI�WKH�QDWLYH�
àRUD��WKH�JDUGHQ�DOVR�KHOG�D�ZLGH�UDQJH�RI�FXOWLYDWHG��LQWUR-
duced and ornamental species. We spent a long while observ-

Abutilon sandwicense
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LQJ�WKH�SDOH�JUHHQ�àRZHUV�RI�WKH�QDWLYH�Abutilon sandwicense, 
and watched out for pollinators. $��VDQGZLFHQVH is endemic to 
2УDKX�� DQG� LW� LV� WKUHDWHQHG�E\�KDELWDW� ORVV� DQG� FRQVLGHUHG�
critically endangered by the International Union for Conser-
YDWLRQ�RI�1DWXUH��,8&1��sy�,WV�àRZHUV�UHVHPEOH�WKRVH�RI�WKH�
seven native Hawaiian species in the genus Hibiscus, and its 
genus is in the same family as the Hibiscus, Malvaceae. There 
ZHUHQÖW� DQ\�Hylaeus visiting this plant, or anywhere in the 
garden for that matter, but we did net a few Lasioglossum over 
the course of the day. David Orr was a super engaging guide; 
KLV�H[SHUWLVH��HQWKXVLDVP�DQG�VWRU\�WHOOLQJ�VNLOOV�PDGH�KLP�D�
VRUW�RI�'DYLG�$WWHQERURXJK�RI�+DZDLУL��

$LGDQ�DQG�,�SOD\HG�D�VKRZ�WKH�QH[W�HYHQLQJ� LQ�+RQROXOXÖV�
&KLQDWRZQ�QHLJKERUKRRG��,W�ZDV�WKH�ßUVW�WLPH�WKDW�HLWKHU�RI�
XV�KDG�SHUIRUPHG�RQ�D�3DFLßF�LVODQG��)HZ�EDQGV�DUH�DEOH�WR�
PDNH� VWRSV� LQ�+DZDLУL�� VR�ZH�KDG� DQ� DSSUHFLDWLYH� DQG� HQ-
thusiastic crowd. Karl Magnacca even showed up, and all of 
us, including Steve (who had been hearing about Karl for a 
FRXSOH�GD\V�QRZ��ZHUH�H[FLWHG� WR�PHHW�KLP��+DYLQJ�QHYHU�
EHIRUH� SOD\HG�PXVLF� WRJHWKHU��$LGDQ� DQG� ,� KDG� GHFLGHG� WR�
play an entirely improvised set. We had traded some audio 
ßOHV�RYHU�HPDLO�IRU�LQVSLUDWLRQ�DQG�WDONHG�D�OLWWOH�ELW�DERXW�WKH�
kind of sound we wanted to make, but our spontaneity was 
PRVWO\� IXHOHG�E\� WKH�H[FLWHPHQW�RI�RXU�DGYHQWXUH� WR�FRPH��
I played some rolling patterns and tom-heavy beats on the 
drum set along to her wailing vocals and the occasional per-
FXVVLRQ�WKDW�VKH�DGGHG�WR�WKH�PL[��
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Acacia Koa
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CHAPTER I I

2УDKX��7KH�.RУRODX�5DQJH��Ô/DQLKXOL
Montane dry forest
7 June 2013

,�KDG�EHHQ�DQWLFLSDWLQJ�RXU�GD\�KLNH�ZLWK�.DUO�IRU�ZHHNVÔ
,�ZRXOG�ßQDOO\�EH�JRLQJ�RXW�LQ�WKH�ßHOG�WR�ORRN�IRU�Hylaeus 
DORQJVLGH�WKH�SHUVRQ�,ÖG�EHHQ�FRUUHVSRQGLQJ�ZLWK�DERXW�WKH�
bees for years. Karl told us we would be hiking the second 
KLJKHVW�SHDN�LQ�WKH�.RУRODX�UDQJH��/DQLKXOL��7KH�UHPDLQV�RI�
WKH�IRUPHUO\�DFWLYH�.RУRODX�YROFDQR��WKH�.RУRODX�UDQJH�ULVHV�
up behind Honolulu and stretches along the windward coast. 

$LGDQ�DQG� ,�ZHUH� VWLOO� UHFRYHULQJ� IURP�D� ODWH�QLJKW�RI�SHU-
forming at the bar in Chinatown, so we were relieved when 
.DUO�SLFNHG�XV�XS�DW�6WHYHÖV�DSDUWPHQW�FRPSOH[�D�ELW� ODWHU�
WKDQ�H[SHFWHG��7KH�WKUHH�RI�XV�GURYH�PDXND�IURP�6WHYHÖV�DQG�
were soon climbing windy roads with great views of the val-
leys below that stretched straight out to the sea. We parked 
in a lot behind a Kamehameha Schools building and Karl led 
us to an inconspicuous trailhead at the end of the lot. 
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$ERXW�DQ�KRXU� LQWR�RXU�KLNH��ZH�ZHUH�VWDUWOHG�E\�DQ�HQRU-
mous feral pig (Sus scrofa) with large tusks that ran across 
WKH� WUDLO� MXVW�DKHDG�RI�XV��$�JURXS�RI�EDE\�SLJV� IROORZHG�D�
few minutes later, setting a mood of caution and heightened 
awareness of any sounds around us. Feral pigs were origi-
nally introduced to the Hawaiian Islands by the Polynesians 
DURXQG�$'�����DQG�DJDLQ�E\�(XURSHDQV� LQ� WKH�����V�� WKH�
remaining populations of feral pigs are descended from the 
European introduction. Feral pigs are bad news for the Hy-
laeus: they destroy native vegetation by rooting around in the 
soil and are highly effective dispersers of the seeds of inva-
VLYH�SODQW�VSHFLHV�yǂ�3LJ�UHPRYDO��RIWHQ�DFKLHYHG�E\�EXLOGLQJ�
enclosures and inviting in hunters, is an important aspect of 
conservation on the islands, and vital for native plant restora-
WLRQ�yǃ�

It took about two hours of uphill hiking until the vegetation 
WUDQVLWLRQHG�LQWR�D�PL[�RI�QDWLYH�VSHFLHV��8QWLO�WKHQ�ZH�SDVVHG�
WKURXJK�D�PL[�RI�&RRN�3LQH��Araucaria columnaris) and Iron-
wood (Causarina equisetifolia), which has been planted widely 
around the islands for erosion control. &��HTXLVHWLIROLDÔQRW�WR�
be confused with the disparate species on the mainland with 
WKH�VDPH�FRPPRQ�QDPHÔKDV�DQ�LQWHUHVWLQJ�GHVLJQ��7KLV�HY-
ergreen species (which is not a conifer) has photosynthetic 
long green stems that look like needles. Upon closer inspec-
tion these stems resemble horsetail (hence the species name 
equisetifolia���,URQZRRG�LV�DOVR�NQRZQ�DV�ØVKH�RDN�Ù�$OWKRXJK�
WKH�IHPDOH�LQàRXUHVFHQFH�WDNHV�WKH�IRUP�RI�D�FXWH�OLWWOH�IUXLW�
that resembles a coniferous cone, and the tree stays green all 
year, it is not a conifer. Cook Pine, on the other hand, is an 
evergreen conifer. 
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The shift to native vegetation happened pretty suddenly. 
Beautiful mature koa trees arched over the sides of the ridge, 
DQG�ZH�VDZ�У̝KLУD�WUHHV�LQ�DW�OHDVW�WZR�YDULHWLHVÔRQH�ZLWK�WKH�
FRPPRQ�UHGGLVK�àRZHU��DQG�DQRWKHU�ZLWK�\HOORZ��:H�ZHUH�
H[FLWHG�VHHLQJ�WKLV�LFRQLF�QDWLYH�VSHFLHV�IRU�WKH�ßUVW�WLPH�RQ�
our adventure. The indigenous uluhe fern (Dicranopteris lin-
earis) grew in dense patches, and there was a scattering of 
Cook Pine cones on the ground. It was very quiet with the 
H[FHSWLRQ�RI�FKDWWHU�IURP�GLVWDQW�ELUGV��7KH�ZLQG�RFFDVLRQ-
ally picked up and made a light percussive rattle as it moved 
through the ironwoods. 

The weather was quite overcast that day, but we could still 
VHH�+RQROXOX��3HDUO�+DUERU� DQG�3XQFKERZO�&UDWHU��$OO� RI�
WKH� KLOOV� RI� WKH�.RУRODXV�� VDYH� IRU� WKH� KLJKHVW� SHDNV�� ZHUH�
once fully denuded for grazing. Lower areas were farmed 
for taro, and Karl pointed out the imprints of old terraces 
that appeared as strange lines on terrain now occupied by a 
JROI�FRXUVH��$�OLJKW�UDLQ�IHOO�ZKLOH�ZH�DWH�RXU�OXQFK��DQG�ZH�
hurriedly noted all the wisdom Karl was imparting in our 
ßHOG�QRWHERRNV��,�HVSHFLDOO\�DSSUHFLDWHG�EHLQJ�VWDWLRQDU\�IRU�

Mountain Naupaka
(Scaevola gaudichaudiana)
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a while, as I had taken a strong blow to my head when I 
walked into a branch on our hike. (To balance things out, 
perhaps, I also had an accident on the way down later on, 
falling fast and hard on my ass).  

Karl had found Hylaeus unicus and mimicus on this trail a few 
PRQWKV�DJR��EXW�LW�ZDV�WRR�FORXG\�RQ�RXU�KLNH�WR�H[SHFW�WR�VHH�
any Hylaeus�VSHFLHV�à\LQJ��/LNH�DOO�LQVHFWV��Hylaeus bees need 
WR�EH�DEOH�WR�ZDUP�XS�EHIRUH�WKH\�à\��DQG�.DUO�KDV�REVHUYHG�
WKDW�WKH\�ZRQÖW�à\�XQOHVV�LW�KDV�EHHQ�VXQQ\�IRU�DERXW����PLQ-
utes straight. Hylaeus�VHHP�WR�QHHG�D�VLJQLßFDQWO\�ORQJHU�DQG�
consistent warming period than most introduced pollinator 
VSHFLHV� LQ�+DZDLУL��6LQFH�ZH�KDG�DOO�EXW�JLYHQ�XS�RQ�VSRW-
ting Hylaeus��.DUO�WXUQHG�WR�ßQGLQJ�RWKHU�WD[D�DQG�EHDW�VRPH�
QHDUE\�NRD�EUDQFKHV� LQ�KRSHV�RI�ßQGLQJ�VRPH�QDWLYH�SDUD-
sitic bethylid wasps. 

.DUO�WROG�XV�VRPH�KRSHIXO�QHZV�RYHU�OXQFKÔKH�VXVSHFWV�WKDW�
the seven Hylaeus species we petitioned will be listed as en-
GDQJHUHG�VRPHWLPH�LQ�WKH�QH[W�IHZ�\HDUV��7KHVH�VHYHQ�VSH-
cies would hopefully serve as umbrella species in some in-
stances, incurring protection for other Hylaeus species. The 
US Fish & Wildlife Service initially decided to place all seven 
Hylaeus on their candidate list (the list highlights species in 
need of conservation that are essentially wait-listed for for-
mal endangered status because of supposed budget limita-
WLRQV��rƽ�+RZHYHU��WKH�86):6�LV�UHYLVLWLQJ�HQGDQJHUHG�VSH-
FLHV�FDQGLGDWHV�IRU�DOO�RI�WKH�3DFLßF�,VODQGV��DQG�ZLOO�EHJLQ�
UHYLHZLQJ�+DZDLLDQ�VSHFLHV�LQ�������7KH�SUREOHP�LV�WKDW�WKH�
HylaeusÖ�FXUUHQW�VWDQGLQJ�DV�ØFDQGLGDWHVÙ�IRU�EHLQJ�OLVWHG�DV�
endangered offers them nothing in the way of protection oth-
HU�WKDQ�RIßFLDOO\�GHFODULQJ�WKDW�DFWLYH�SURWHFWLRQ�LV�QHFHVVDU\�
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for their survival. 

Karl admitted that he was initially hesitant about our choice 
to petition +�� DQWKUDFLQXV in particular because there was 
more research needed to clarify questions of species delinea-
WLRQ�ZLWKLQ�WKH�DQWKUDFLQXV�FRPSOH[��+��DQWKUDFLQXV�quite pos-
sibly consists of three separate species that correspond with 
LWV�%LJ�,VODQG��0DXL�.DKRУRODZH�DQG�0RORNDУL�2DKX�SRSXOD-
WLRQV�ys�$OWKRXJK�WKH�(QGDQJHUHG�6SHFLHV�$FW�RIIHUV�SURWHF-
tion to subspecies, it might not offer the same protection if 
a subpopulation was declared an entirely separate species. 
%XW�QRZ�.DUO�VHHPV�FRQßGHQW�DERXW�RXU�GHFLVLRQ�WR�SHWLWLRQ�
anthracinusÔWKHLU�KDELWDW�FRXOG�EH�ZLSHG�RXW�E\�DQWV��GHYHO-
opment, or a tsunami so easily that regardless of the species 
delineation of the bees currently known as anthracinus, they 
are all in need of urgent protection.
 

Ironwood
(Causarina equisetifolia)
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CHAPTER I I I

2УDKX��.DУLZL�&RDVW
Coastal strand habitat
7 June 2013

$IWHU�KLNLQJ�EDFN�GRZQ�/DQLKXOL�ZH�UHOD[HG� LQ� WKH�YHKLFOH�
DQG�WDONHG�DERXW�KRZ�H[KLODUDWLQJ�D�KLNH�LWÖG�EHHQ��,W�ZDV�D�
ßWWLQJ�RSHQLQJ�H[FXUVLRQ� IRU�RXU� WULS��DQG�JRW�RXU�PXVFOHV�
prepared for a month of tropical hiking. It was also pleasant 
re-introduction to the familiar sensations of tropical hiking 
that I had been missing, such as the smells, the spider webs 
VWUXQJ�DFURVV�WKH�WUDLOV��DQG�VLPSOH�WKLQJV�OLNH�ßQGLQJ�UHOLHI�
from the heat by brushing my face against cool, wet leaves. 
We drove down from the mountains through Honolulu and 
SDVW�WKH�LFRQLF�'LDPRQG�+HDG�WRZDUGV�WKH�.DУLZL�VKRUHOLQH�
RI� VRXWKHDVW�2УDKX��7KH�.DУLZL� FRDVW� LV� RQH�RI� WKH� IHZ� UH-
PDLQLQJ�XQGHYHORSHG�DUHDV�RI�FRDVW�RQ�2УDKX��DOWKRXJK�WKHUH�
has been a lot of pressure from some interests to develop it. 
:H�GURYH�WR�.DУLZL�%HDFK�WR�PHHW�XS�ZLWK�D�JURXS�RI�VFLHQ-
tists and students from The US Fish & Wildlife Service and 
WKH�8QLYHUVLW\�RI�+DZDLУL�DW�0ɜQRD��7KH�UHVHDUFKHUV�DQG�VWX-
dents were interested in becoming more familiar with insect 

Beach Naupaka
(Scaevola taccada)
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pollinators for their research on endangered and rare native 
plants in the area. 

We were the only visitors to this spectacular spot that day, 
and it seemed remote and wild even though it was just a 
TXLFN�GULYH� IURP�GRZQWRZQ�+RQROXOX��$UP\�FKRSSHUV�RF-
FDVLRQDOO\�àHZ�RYHUKHDG�GXULQJ�RXU�VKRUW�YLVLW�WR�WKLV�EHDFK��
but besides that we only heard the wind and some seabirds. 
:H�KDG�RXU�ßUVW�VLJKWLQJ�RI�PDQ\�SODQWV�WKDW�ZH�ZRXOG�VHH�
quite often on our trip, and walked down sandy paths around 
patches of the introduced tree heliotrope (Tournefortia argen-
tea), beach naupaka (Scaevola taccada), morning glory (,SR-

Tree Heliotrope trunk
(Tournefortia argentea)
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moea pes-caprae), and koa haole (Leucaena leucocephala). Koa 
haole is a non-native invasive species. Its common name is 
a combined reference: koa for its resemblance to the young 
compound leaves of the native koa tree and haole for its inva-
VLYH�QDWXUHÔD�haole is the name for any foreign human visitor 
RU�H[SDW�IURP�WKH�PDLQODQG��7KH�LQWURGXFHG�WUHH�KHOLRWURSH�
�PRUH�FRPPRQO\�VLPSO\�UHIHUUHG�WR�DV�ØKHOLRWURSHÙ��LV�DEXQ-
GDQW�DW�.DУLZL��DQG�SOD\V�D�YHU\�LPSRUWDQW�UROH�IRU�WKH�Hy-
laeus; it is one of the only non-native species that the Hylaeus 
YLVLW��ZKRVH�H[WUHPHO\�SDUWLFXODU�WDVWH�IRU�H[FOXVLYHO\�QDWLYH�
food sources has likely been a detriment to their prosperity. 
$W�PDQ\�VLWHV�LW�LV�WKH�RQO\�IRRG�VRXUFH�WKDW�WKH�Hylaeus can 
obtain nectar from. There is also a native heliotrope (Heliotro-
pium anomalum��WKDW�JURZV�DW�.DУLZL�%HDFK��DQG�LW�KDV�D�YHU\�
different growth form: its small and short stems form small 
FOXVWHUV� RI� ZKLWH� LQàRXUHVFHQFHV�� 7KH� Hylaeus, however, 
UDUHO\�YLVLW� WKLV�QDWLYH�VSHFLHV�� LWV�àRZHUV�KDYH�WRR�VPDOO�RI�
an opening to allow the Hylaeus access to its pollen-covered 
anthers. 

9HU\�VPDOO�DQG�VFUDJJO\�SDWFKHV�RI�У̝KDL��Sesbania tomentosa) 
JURZ�DW�.DУLZL�%HDFK��:H�ZHUH�H[FLWHG�WR�VHH�WKLV�H[WUHPHO\�
rare native plant, and only saw it a few more times for the 
UHVW�RI�RXU�WLPH�LQ�+DZDLУL��6HVEDQLD�KDV�RQH�RI�P\�IDYRULWH�
FRORU�FRPELQDWLRQV�RI�DOO�WKH�QDWLYH�+DZDLLDQ�àRUD��LWV�VOHQ-
der compound leaves are a perfect dampened medium green, 
DQG�WKH�àRZHUV��DQ�DOPRVW�PLON\�VKDGH�RI�PHOORZ�UHG��7KH�
only pairing that pulls a close second, in my opinion, are the 
OHDYHV�DQG�àRZHUV�RI�УLOLPD��Sida fallax), another native. This 
VSHFLHV�DOVR�JUHZ�DW�.DУLZL�� LWV�SDOH�SRSVLFOH�RUDQJH�\HOORZ�
àRZHUV�WUDLOHG�RYHU�WKH�VDQG�LQ�SHUIHFW�FRQWUDVW�WR�WKH�SHUIHFW�
green of its leaves. We would not realize how special a refuge 
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.DУLZL�ZDV�XQWLO�ZH�VHDUFKHG�RWKHU�EHDFKHV�XS�DQG�GRZQ�IRU�
these species to no avail. 

We spotted a wedge-tailed shearwater (ЧXDЧX� NDQL�� 3XIßQXV�
SDFLßFXV) dead on the sand. It had likely died from stran-
gulation, and had a thick white ribbon strewn around its 
corpse that might once have wrapped a gift or held a bal-
loon. The wedge-tailed shearwater nests in small hollows at 
FRDVWDO�VLWHV�RQ�3DFLßF�LVODQGV��EXW�KDV�EHFRPH�TXLWH�UDUH�LQ�
+DZDLУL��PRVWO\�GXH�WR�SUHGDWLRQ�E\�WURXEOHVRPH�QRQ�QDWLYH�
mongooses. Mongooses similarly threaten other species of 
coastal nesting birds, and eradication programs for them in 
protected areas are essential for the survival of these species. 
7KH\�DUH�VWLOO�DEXQGDQW�RQ�.DXDУL��ZKHUH�WKH�PRQJRRVH�KDV�
QRW��\HW��HVWDEOLVKHG�D�SRSXODWLRQ�yǃ

:H�KDG�RXU�ßUVW Hylaeus�VLJKWLQJV�RI�WKH�WULS�RQ�WKH�.DУLZL�
FRDVW��2XU�ßUVW�ZDV� D�Hylaeus anthracinus female who was 
KRYHULQJ�RYHU�VRPH�QDXSDND�àRZHUV�DW�.DУLZL�%HDFK��+��DQ-
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thracinus is one of the seven species that have been listed as 
candidates for endangered species status. We traveled a short 
distance to another coastal spot, closer to Sandy Beach, and 
saw a large number of this same Hylaeus species. +��DQWKUDFL-
nus were zooming in and out of nooks in a man-made wall of 
lava rock where they had made their nests. These lava rocks 
had a strange white crust that Karl said was possibly from 
having been in the ocean. The Hylaeus had built a little town 
of sorts in this prime locale. The Hylaeus are so rare and often 
ORFDOL]HG� WKDW�.DUO� RIWHQ� NQRZV� H[DFWO\�ZKHUH� SRSXODWLRQV�
DUH�ORFDWHG��7KHVH�WZR�SRSXODWLRQV�RQ�WKH�.DУLZL�FRDVW�KDG�
QRW�PRYHG�RU�H[WHQGHG�WKHLU�UDQJH�DW�DOO�VLQFH�WKH�ODVW�WLPH�
.DUO�KDG�YLVLWHGÔEXW�KH�GLG�REVHUYH�WKDW�WKHUH�ZHUH�IHZHU�
bees. 

$� QRQ�QDWLYH� Hylaeus species, +�� VWUHQXXV, was present at 
.DУLZL��.DUO�KDV�REVHUYHG�+��VWUHQXXV visiting the native wili-
wili (Erythrina sandwicensis), which is most often bird-polli-
nated because its nectar is too dilute to make it worth col-
lecting for bees.�+��VWUHQXXV was observed blowing out drops 
of wiliwili nectar in order to concentrate it.²¹ This species, 
ZKLFK�ZDV�RQO\�UHFHQWO\�LQWURGXFHG�WR�2УDKX��ZDV�OLYLQJ�LQ�
the same spots as anthracinus. Karl wonders about whether 
strenuus is aggressive enough of a species to impact native 
Hylaeus populations, but just as a precaution we killed the 
FRXSOH�RI�VSHFLPHQV�ZH�H[DPLQHG�LQ�VRPH�DOFRKRO�

 

Hylaeus strenuus, Sandy Beach



Aidan Koch, field notes
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CHAPTER IV

O‘ahu: Conservation conversations
8 June 2013

:H�ZRNH�XS� HDUO\� WKH� QH[W�PRUQLQJ� DW�6WHYHÖV� DSDUWPHQW��
made some eggs, and headed for the north shore of O‘ahu. 
:H�ZHUH�H[FLWHG�WR�PHHW�$DURQ�+DPPHU��ZKR�ZH�ZRXOG�EH�
VWD\LQJ�ZLWK� IRU� WKH� QH[W� IHZ� GD\V��+DPPHU�PDQDJHV� WKH�
sprawling Makana estate with his partner Casey and daugh-
WHU�+HOL[��+DPPHU�KDG�DOUHDG\�FRQQHFWHG�PH�ZLWK�WKH�KHDG�
botanist at a botanical garden on O‘ahu and to a mycolo-
gist on the Big Island. I wondered if these connections would 
have been made just as easily if it were not for the Internet 
and how it might have worked out had we corresponded with 
our new friends by letter. Part of me wanted to know the feel-
ing of that slow and more mysterious communication again. 

We took the main two-lane road towards the north shore for 
about an hour, entered through a broad gate to the estate, 
and followed a long driveway through its vast lawn with 
cattle egret scattered about. It all seemed straight out of a 
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PRYLH��DQG�ZH�ZRQGHUHG�KRZ�ZHÖG�HQGHG�XS�LQ�VXFK�OX[XUL-
RXV�VXUURXQGLQJV��:H�PHW�$DURQ�+DPPHU��&DVH\��DQG�+H-
OL[��DQG�WKH\�JDYH�XV�D�WRXU�RI�WKH�0DNDQD�(VWDWH�DQG�IHG�XV�D�
hearty lunch. I developed a headache from dehydration soon 
after we arrived, as I had not yet acclimated to the climate 
RU�GUDQN�QHDUO\�HQRXJK�OLTXLGV��$DURQ�JDYH�PH�VRPH�KHUEDO�
PHGLFLQH�WR�KHOS�P\�KHDG��DQG�,�OD\�E\�WKH�SRRO�ZLWK�$LGDQ��
trying to make sense of our splendid surroundings. 

$DURQÖV�ERZO�ZLWK�Anthurium
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7KH� HVWDWH� WKDW�$DURQ� DQG�&DVH\�PDQDJH�KDV�EHHQ�RZQHG�
E\�D� OHJDF\�RI�ZHDOWK\�IDPLOLHV��$OO� WKH�FXUUHQW�RZQHUV�DUH�
related to the original inhabitants, and they only use it for 
vacations and weekend retreats; they were not there the af-
WHUQRRQ�ZH�DUULYHG��DQG�ZH�ZHUH�DEOH�WR�H[SORUH�WKH�JURXQGV��
:H�ZRXOG� EH� DVNHG� VHYHUDO� WLPHV� RQ� RXU� WULS� LI�ZHÖG� VHHQ�
WKH� UHFHQW�*HRUJH�&ORRQH\�PRYLH��The Descendants, since it 
was set on the north shore with Clooney as the inheritor of a 
similar estate. 

$DURQ�LV�D�ZRRGZRUNHU�DQG�PDNHV�SDUW�RI�KLV�OLYLQJ�E\�VHOO-
ing bowls that he crafts from salvaged, local woods to tour-
LVW�VKRSV��$DURQ�KDG�WROG�XV�WKDW�KLV�IULHQG�/HODQG�0L\DQR�
would be visiting the following day with a large piece of 
wood in tow and that we should make sure to be around so 
ZH�FRXOG�PHHW�KLP��/HODQG�DUULYHG�WKH�QH[W�DIWHUQRRQ�ZLWK�
D� VDOYDJHG� SLHFH� RI�PRQNH\SRG� DERXW� VL[� IHHW� LQ� GLDPHWHU��
Leland is a landscape designer, naturalist, author, and art-
ist who has lived his whole life on O‘ahu. He studied with 
UHQRZQHG�%UD]LOLDQ�ODQGVFDSH�DUFKLWHFW�5REHUWR�%XUOH�0DU[�
DQG��OLNH�0DU[��IRFXVHV�RQ�XVLQJ�QDWLYH�SODQW�VSHFLHV�LQ�KLV�
work. Leland is in the midst of designing the new native plant 
garden at the Honolulu Zoo and has also designed gardens 
at the Bernice Pauahi Bishop Museum and elsewhere. The 
enormous piece of monkeypod that Leland arrived with was 
to be sculpted into a solid sphere and added to the collection 
RI�VSKHUHV�LQ�KLV�KRPH�JDUGHQ��$DURQ�DQG�/HODQG�PDQDJHG�WR�
move the thing off of the truck bed after cutting away some 
unnecessary parts.

Leland is also passionate about native Hawaiian tree snails 
and goes on wild hikes, climbing intimidating peaks and 



78

GURSSLQJ�KLPVHOI�E\�URSH�GRZQ�SDOL��FOLIIV��WR�ßQG�WKH�VQDLOV�
LQ� WKH� IHZ� SODFHV� WKDW� LQYDVLYH� VSHFLHV� KDYHQÖW� RYHUFRPH�
them. Within minutes of meeting Leland, he was telling us 
DERXW�WKH�FRPSOH[LWLHV�RI�WKH�SUHGLFDPHQW�WKDW�WKLV�JURXS�RI�
VSHFLHV�KDG�IRXQG�LWVHOI�LQ��7KH�SRSXODWLRQV�RI�H[WDQW�2ÕDKX�
tree snails are critically endangered, and some are down to 
less than ten known individuals.²² It seems that the tree snails 
may be even less well off than the Hylaeus, and remaining 
SRSXODWLRQV�DUH�WKUHDWHQHG�E\�LQYDVLYH�SUHGDWRU\�VQDLOV��àDW-
worms, and chameleons. Leland is on a committee to prevent 
WKH�H[WLQFWLRQ�RI�WKHVH�VQDLOV�DQG�KDV�DGYRFDWHG�IRU�IRFXVLQJ�
on ecological studies and habitat preservation. However, he 
seemed to think that the best way to protect the species is by 
NHHSLQJ�WKHLU� ORFDWLRQV�VHFUHW��$IWHU� OLVWHQLQJ�WR�/HODQG�WHOO�
us about the ineffective, or even deleterious, efforts that have 
EHHQ�PDGH� WR�ßQG�RXW�PRUH�DERXW� WKHVH� VQDLOV�DQG�SURWHFW�
them, I have to agree. It seems that the most harmful pro-
JUDPV�DOWHUHG�WKH�QDWXUDO�KDELWDW�LQ�RUGHU�WR�IXOßOO�JUDQW�UH-
TXLUHPHQWV�DQG�SURYLGH�UHVXOWV�IRU�VKRUW�WHUP�JRDOV��$FFRUG-
ing to Leland, these programs tended to focus on singular 
issues rather than have a more holistic ecosystem approach.

/HODQG�ZDV� LPPHGLDWHO\�FXULRXV�DERXW�RXU�SURMHFW�DQG�H[-
pressed great enthusiasm for our effort to spread the word 
about imperiled species through creative means. It felt really 
great to get such support from him, considering how most 
people are unfamiliar with our style of approach to conserva-
tion issues. Leland has broad ecological and political knowl-
edge concerning Hawaiian conservation issues and is also a 
lifer as far as making art and creating weird things go. He 
RIIHUHG� WR�EULQJ�XV�RXW� LQ� WKH�ßHOG� WR�YLVLW�RQH�RI� WKH�PRVW�
VSHFWDFXODU�VLWHV�RQ�2ÕDKX��.DУHQD�3RLQW��XSRQ�RXU�UHWXUQ�WR�



Papaya
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WKDW�LVODQG�WKH�QH[W�PRQWK��

,Q� +DZDLУL�� GHEDWHV� UHODWHG� WR� FRQVHUYDWLRQ�� HFRV\VWHP�
change, and land use were important to almost everyone we 
met. They knew the related terminology, such as the differ-
ence between an endemic and indigenous species (the former 
LV�VSHFLßF�WR�D�SODFH��RFFXUULQJ�QRZKHUH�HOVH��ZKHUHDV�WKH�ODW-
ter is native but occurs elsewhere). There is so much debate 
about the best approach for conservation, and it was fascinat-
ing to think about different perspectives. 

On our trip we often discussed the value of singular versus 
ecosystem-level approaches for the conservation of native 
plants and animals. Introductions of biocontrol agents are 
RQH�H[DPSOH�RI�D�VLQJOH�VSHFLHV�VWUDWHJ\��7KHUH�VHHPV�WR�EH�D�
ORW�RI�QHZ�KRSH�LQ�+DZDLУL�IRU�WKH�LQWURGXFWLRQ�RI�QRQ�QDWLYH�
species as biocontrol agents, with the hope that these species 
will control problematic populations of already established 
non-native species. I was surprised to hear about the enthu-
siasm for this approach, considering how many stories I had 
KHDUG� DERXW�+DZDLУL� ÕV� KLVWRU\� RI� ELRORJLFDO� FRQWURO� HIIRUWV�
gone haywire. The most well-known story is the introduc-
tion of the mongoose to control invasive rats. The plan was 
a failure, since the mongoose is diurnal and rats are noctur-
nal. Rather than predate on rats, the mongoose thrived and 
is now an ecological nuisance in its own right. However, it 
turns out there has been a much higher success rate in recent 
years, such as the introduction of a parasitic wasp to control 
another wasp that was killing all of the native wiliwili plants 
(Erythrina sandwicensis���,�DP�DGPLWWHGO\�QRW�DQ�H[SHUW�LQ�WKH�
ecology of invasive species, but am hesitant about biocontrol: 
what effects will this introduced wasp have on other species, 
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HVSHFLDOO\�LI�LW�H[WHQGV�LWV�UDQJH"�:K\�DGG�DQRWKHU�HOHPHQW�
WR�WKH�PL[�ZKHQ�ZH�FDQÖW�SRVVLEO\�SUHGLFW�DOO�RI�WKH�YDULDEOHV"�

:H� DOVR� GLVFXVVHG� WKH� HIßFDF\� RI� WKH� (QGDQJHUHG� 6SHFLHV�
$FW� �(6$��� SUREDEO\� WKH� PRVW� ZHOO�NQRZQ� VLQJOH�VSHFLHV�
approach to conservation in this country. It seems that 
ecosystem-level conservation would be a smarter long-term 
DSSURDFK��EXW�VWLOO�� WKH�(6$�KDV�WKH�SRWHQWLDO�WR�KDYH�DZH-
some umbrella effects: protect the habitat of one species, save 
many others that share that space. But not always: Karl told 
XV�DERXW� DQ�(6$�OLVWHG� VSHFLHV�RI�SLFWXUH�ZLQJHG�à\� �Dro-
VRSKLOD� VS�) that was initially given only a single hectare of 
SURWHFWHG�ØFULWLFDO�KDELWDWÙ�EHFDXVH�DQ�(3$�DGPLQLVWUDWRU�LQ�
the Bush administration decided that a hectare was plenty of 
URRP�IRU�D�VSHFLHV�RI�à\��7KH�FULWLFDO�KDELWDW�ZDV�H[SDQGHG�
EHIRUH�WKLV�GHFLVLRQ�ZDV�ßQDOL]HG��WKDQNIXOO\��VLQFH�D�KHFWDUH�
of protected habitat might not even be enough area for this 
species to survive.  
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$QRWKHU�WRSLF�WKDW�FDPH�XS�IUHTXHQWO\�LV�KXQWLQJ�DQG�LWV�UHOD-
WLRQ�WR�FRQVHUYDWLRQ��$IWHU�ZRUNLQJ�DV�DQ�LQWHUQ�DW�.ːODXHD�LQ�
������,�KDG�WKH�QDLYH�LPSUHVVLRQ�WKDW�KXQWLQJ�RQO\�EHQHßWHG�
FRQVHUYDWLRQ�HIIRUWV�LQ�+DZDLУL��2QFH�DUHDV�DUH�IHQFHG�RII�IRU�
restoration, hunters are often invited to hunt whatever large, 
invasive mammals are in there. The Hawaiian hoary bat (La-
siurus cinereus semotus) is the only terrestrial mammal native 
WR�+DZDLУL��7KRVH�PDPPDOV�WKDW�KDYH�EHHQ�LQWURGXFHG��VXFK�
DV�WKH�D[LV�GHHU��SLJV��DQG�PRXàRQ�VKHHS��DUH�H[WUHPHO\�GHW-
rimental to native habitats. Throughout my internship, my 
housemate would hunt in conservation-mandated enclosures 
DQG�NLOO�LQWURGXFHG�PRXàRQ�VKHHS��Ovis ammon musimon). It 
seemed ideal: put up a fence in an area with ungulates and 
LQYLWH�LQ�KXQWHUV��(YHU\RQH�ZLQV��$OWKRXJK�KXQWHUV�GR�VHHP�
LQWHJUDO�WR�FRQVHUYDWLRQ�LQ�+DZDLУL��WKHUH�LV�DOVR�DQ�HOHPHQW�
of resistance in part of the hunting community. Karl told us 
VWRULHV�RI�KXQWHUV�FXWWLQJ�KROHV�LQ�H[FOXVLRQDU\�IHQFHV��,Q�D�
UHFHQW� LQFLGHQW�� VRPH�KXQWHUV�SXUSRVHIXOO\� LQWURGXFHG�D[LV�
GHHU�WR�WKH�%LJ�,VODQG�YLD�KHOLFRSWHU�rs�7KH�D[LV�GHHU�LV�D�VHUL-
ous threat to native ecosystems on other Hawaiian Islands 
where it is already established, and efforts to control its pop-
XODWLRQ�KDYH�EHHQ�YHU\�FRVWO\��$QG�WKH�KXQWLQJ�OREE\�NHHSV�
regulations in place that limit catch in order to maintain a 
SRSXODWLRQ��RI�LQWURGXFHG�PDPPDOV��WR�KXQW��7KH�QDWLYH�àR-
ra and fauna need a lobby! 

$OO� RI� WKHVH� LVVXHV� KDYH� EURXJKW� ODUJHU� TXHVWLRQV� WR� P\�
mind regarding the ethics of conservation. I met writer 
David Oates on an artist residency shortly after my return 
IURP�+DZDLУL��DQG�KH�WDONHG�DERXW�WKH�LGHD�RI�UHFRQVLGHULQJ�
ZKDW�ØZLOGHUQHVVÙ�DQG�ØZLOGÙ�PHDQ�LQ�SDUWLFXODU��,ÖYH�VLQFH�
thought a lot about what this means in regards to conserva-
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WLRQ� LQ�+DZDLУL�� ,�DP�FXULRXV�WR� OHDUQ�PRUH�DERXW� WKH�SROL-
WLFV� DQG� HWKLFV� EHKLQG� FRQVHUYDWLRQ�GHFLVLRQV� LQ�+DZDLУL�� ,�
ZRQGHU�DERXW�WKH�FRPSOH[LWLHV�RI�GHFLGLQJ�ZKDW�VSHFLHV�ÕEH-
ORQJÖ� WKHUH��:KDW� DERXW� QDWXUDOL]HG� VSHFLHV� LQWURGXFHG� E\�
the Polynesians long ago, or non-native species that are not 
PDMRU�WKUHDWV"�,�KDYH�DOVR�ZRQGHUHG�DERXW�WKH�GHßQLWLRQ�RI�
ÕZLOGHUQHVVÖ� DQG�ZKDW� WKDW�PHDQV� LQ�+DZDLУL�� FRPSDUHG� WR�
in other places. Elsewhere, a hiker might stand in awe in an 
DQFLHQW� JURYH�RI� QDWLYH� WUHHV�� ,Q�+DZDLУL�� \RX� FDQ�JHW� WKDW�
same feeling of wonder, wildness and vastness in habitats 
that contain such new and strange combinations of species 
that evolved far apart from each other, and are now reaching 
new equilibriums together. 

lava rocks
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CHAPTER V

2УDKX��.DKXNX�3RLQW
Coastal strand habitat
8-10 June 2013

$DURQ�+DPPHU�OLYHV�MXVW�GRZQ�WKH�URDG�IURP�RQH�RI�WKH�IHZ�
UHPDLQLQJ�FRDVWDO�KDELWDWV� IRU�+\ODHXV�EHHV�RQ�2УDKX��.D-
huku Point, adjacent to Turtle Bay Resort. I spent most of 
RXU�ßUVW�GD\�DW�.DKXNX�QDSSLQJ�LQ�WKH�VKDGH�RI�VRPH�LURQ-
wood trees, because I was still pretty put out by a headache. 
7KH�QH[W�PRUQLQJ�,�ZRNH�XS�UHIUHVKHG��,�HQMR\HG�WKH�UHDO�OLYH�
rooster behind the house that woke me much more than the 
digital rooster alarm on my phone that normally rousts me 
most mornings.  

:H�UHWXUQHG�WR�7XUWOH�%D\��62�0$1<�&$56��,W�ZDV�OLNH�D�
VKRSSLQJ�PDOO�SDUNLQJ� ORWÔVR�XQH[SHFWHG� WR�HQFRXQWHU�RQ�
the north shore or anywhere on this island, where land is 
VXFK�D�SUHFLRXV�UHVRXUFH��$DURQ�WROG�XV�WKDW�WKH�QRUWK�VKRUH�
LV�DV�ØFRXQWU\Ù�DV�2УDKX�JHWV��(YHQ�ZLWK�VR�PDQ\�UHVLGHQWV�
DQG�YLVLWRUV��$DURQ�VDLG�WKDW�DQ\�EHDFKHV�WKDW�FDQÖW�EH�VHHQ�
from Kamehameha Highway go largely unvisited, even if 
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WKH\ÖUH� D� PHUH� �������� IHHW� IURP� WKH� URDG�� +RZHYHU�� ZH�
found that even though Kahuku Point was completely visible 
from Turtle Bay Resort, hardly any tourists strayed from the 
concentration of amenities right in front of the resort. 

For decades, Turtle Bay has been trying to move forward 
ZLWK� D� FRQWURYHUVLDO� SODQ� WR� LQFUHDVH� GHYHORSPHQW� DQG� H[-
SDQG�WKHLU�KRWHO�FRPSOH[��7KH�FRPPXQLW\�KDV�VKRZQ�D�FRQ-
sistently strong resistance to it. Turtle Bay is the only resort 
RQ�WKH�QRUWK�VKRUH�RI�2УDKX��DQG�DQ�LQFUHDVH�LQ�GHYHORSPHQW�
WKHUH�ZRXOG�VXUHO\�EULQJ�ZD\�PRUH�WUDIßF�DQG�YLVLWRUV�WR�WKH�
relatively tranquil north shore communities and its beaches, 
possibly impacting coastal ecosystems.

The recent decline in populations of Hylaeus�VSHFLHV�DW�2УDKXÖV�
.DУHQD�3RLQW�PDNHV�WKH�FRQVHUYDWLRQ�RI�.DKXNX�3RLQW�HYHQ�
more pertinent. Karl has observed Hylaeus longiceps visiting 
WKH�DGYHQWLYH� WUHH�KHOLRWURSH�DQG� У̝KDL� �Sesbania tomentosa) 
at Kahuku. +��ORQJLFHSV is one of the species that I drafted a 
SHWLWLRQ�IRU�EDFN�DW�WKH�;HUFHV�6RFLHW\��$ORQJ�ZLWK�VL[�RWKHU�
Hylaeus species, it may soon be the focus of federal efforts to 
protect its habitat, such as the unprotected stretch of beach 
DW�.DKXNX�3RLQW��,Q�.DUOÖV�UHFHQWO\�GUDIWHG�Hylaeus report, he 
talked about this population of +��ORQJLFHSV at Kahuku Point, 
as well as the threat that development poses to the bees: 

This area is potentially threatened by develop-
PHQWÔLW�LV�GLUHFWO\�PDNDL�RI�WKH�7XUWOH�%D\�5HVRUW�
JROI�FRXUVH��DQG�DOWKRXJK�HDUPDUNHG�DV�ØSDUNÙ�ODQG�
LQ�WKH�7XUWOH�%D\�H[SDQVLRQ�GUDIW�VXSSOHPHQWDO�(,6�
impacts on native invertebrates were not consid-
ered, nor were the Sesbania noted in botanical sur-



Hala (screwpine; Pandanus tectorius)
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YH\V�IRU�WKH�'6(,6�ǁ

$Q�(,6��(QYLURQPHQWDO�,PSDFW�6WDWHPHQW���DQ�LQ�GHSWK��IRU-
mal document required by the government for the purpose of 
analyzing environmental impacts and alternative routes for 
development, was required in the application process for a 
SHUPLW�WR�GHYHORS��7XUWOH�%D\ÖV�(,6�FRPSOHWHO\�LJQRUHG�QD-
WLYH�SODQWV��LQFOXGLQJ�WKH�QDWLYH�У̝KDL��Sesbania tomentosa) that 
grows there. If they mentioned native plants at all, they said 
the plants were indigenous and completely ignored endemic 
àRUD��JRLQJ�DV�IDU�DV�WR�VD\�WKDW�WKHUH�ZHUH�QRQH�WKHUH�ys�,I�
Hylaeus bees were federally listed as endangered, the EIS for 
the development would have to take them into account. The 
8�6��)LVK�DQG�:LOGOLIH�6HUYLFHÖV�FDQGLGDWH� OLVW� WKDW� WKH�Hy-
laeus are currently on, which offers no protection, seems to 
only serve developers who would otherwise have to deal with 
protecting these creatures. 

Field recording the buzz of carpenter bees, 
Kahuku Point
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:H�ZHUH�WDONLQJ�WR�$DURQ�DERXW�WKH�SODQWV�WKDW�Hylaeus likes 
WR� YLVLW� LQ� FRDVWDO� DUHDV�� DQG� KH� H[SUHVVHG� VXUSULVH� DW� KRZ�
often they visited the non-native tree heliotrope. It turns out 
WKDW�KHOLRWURSH�LVQÖW�WKH�PRVW�DHVWKHWLFDOO\�GHVLUDEOH�SODQW�WR�
have on your beach, and is often removed. Thus, another 
possible detriment to the survival of the bees. Karl suggested 
that a successful conservation effort for the Hylaeus would 
need to consider how decisions in landscape design should 
preserve this critical resource.¹³

$LGDQ�DQG�,�IRXQG�FR]\�VSRWV�QHVWOHG�DPRQJ�LURQZRRG��QDX-
SDND��DQG�KHOLRWURSH��,�VDW�QH[W� WR�D�YLQH�� WKH�QDWLYH�QDQHD�
(beach pea/Vigna marina). There was a lot of activity around 
LWV� SHD�OLNH�� \HOORZ� àRZHUV� FRPLQJ� IURP� D� SLHULG� EXWWHUà\�
and some Lasioglossum bees. Pollinators such as Ceratina, 
carpenter bees (Xylocopa), and honeybees were abundant 
ZKHUHYHU� WKHUH�ZHUH� àRZHULQJ� SODQWV� DW�.DKXNX�� EXW�Hy-
laeus bees were few and far between. There were hardly any 
DQWV�DURXQG��ZLWK�WKH�H[FHSWLRQ�RI�D�IHZ��VPDOO��VKLQ\��EODFN�
Technomyrmex�DQWV��$�IHZ�GLIIHUHQW�VSHFLHV�RI�Technomyrmex 
have been introduced to the islands. However, Technomyrmex 
DQWV�GR�QRW�H[KLELW� WKH�DJJUHVVLYH�EHKDYLRU�RU� IHFXQGLW\�RI�
other ant species that pose real threats to native insects like 
Hylaeus. 

Hardly any people were around. Three surfers walked by, 
and we saw about 20 people in the distance at what looked 
like a small beachfront wedding ceremony. We hardly saw or 
heard any birds at Kahuku; perhaps it was that we visited in 
the middle of the day. The only sounds were from the waves 
DQG�WKH�ZLQG��$�FRXSOH�SDOPV�JURZLQJ�QHDU�WKH�YLQH�PDGH�
the slightest chaotic clattering noise whenever the continu-
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ous wind picked enough momentum. The rumbling of the 

ocean was so thick and present that it seemed like airplanes 
were passing overhead, all of which was accentuated by the 
sound of each wave crashing on the rocks at the shore. I even 
looked up and checked for airplanes several times, and was 
happy each time to realize that it was just the ocean. Motor 
vehicles, tourists, and boats added to this soundscape as you 
got closer to the resort. 

The heat of the day rolled around, and we walked to the re-
sort to do work in the cozy hotel lobby. I saw a woman wear-
LQJ�D�VKLUW�WKDW�VDLG�Ø7UXVW�PH��,ÖP�D�GUXPPHUÙ�LQ�WKH�UHVRUW��
hesitated for a second, and then complimented her on the 
shirt and took a photo of it for the magazine about female 
GUXPPHUV�WKDW�,�ZRUN�IRU��,QVSLULQJ�PRPHQWV�DW�OX[XU\�UH-
sorts! We looked out the windows of the lobby and noticed 

Tree heliotrope 
(Tournefortia argentea)
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mongooses scurrying around the resort grounds. We worked 
in the lobby all evening and went to the resort bar for kara-
oke afterwards, relishing in this new feeling of not knowing 
anyone around, a sharp contrast with the Portland evenings 
I was used to. 

:H�UHWXUQHG�IRU�RQH�ODVW�GD\�DW�.DKXNX�3RLQW�DQG�H[SORUHG�D�
bit further down the shore. There was a lot of activity in the 
QDXSDND�DQG�WUHH�KHOLRWURSH��DQG�ZH�VDZ�WKH�WLQ\�OLWWOH�àLFN-
ers of Hylaeus bees as they scooted around and occasionally 
ODQGHG�RQ�àRZHUV�RU�WZLJV��:H�VDZ�VLJQLßFDQWO\�PRUH�RI�WKH�
bees on our third day here, probably because we walked a 
ELW�IXUWKHU�IURP�WKH�UHVRUW�DQG�FORVHU�WR�WKH�*36�FRRUGLQDWHV�
WKDW�.DUO�KDG�JLYHQ�XV��,�VHDUFKHG�IRU�У̝KDL�EXW�FRXOGQÖW�ßQG�
DQ\��$�ZRPDQ�ZLWK�D�FUHZ�RI�YROXQWHHU�PRQN�VHDO�REVHUYHUV�
WDONHG�WR�XV�IRU�D�PLQXWH�DERXW�VHDOV��$JDLQ��WKHUH�ZHUH�DO-
PRVW�QR�ELUGV��1RW�D�VHDELUG�LQ�VLJKW��,�ZRQGHUHG�ZK\��$UP\�
KHOLFRSWHUV�RFFDVLRQDOO\�àHZ�E\��

$LGDQ� VSRWWHG� WZR� HQGDQJHUHG� PRQN� VHDOV� �ÕːOLRKROR�L�ND�
uaua, Monachus schauinslandi�� ULJKW� E\� RXU�ßHOG� VSRW��7KH\�
were about 30 feet from a sign warning people not to dis-
WXUE� WKHP��$PD]LQJ��:H� FDOOHG� WKH� QXPEHU� SRVWHG� RQ� WKH�
sign, left a message, and soon got a call back from a volunteer 
ZKR�DVNHG�XV�IRU�VSHFLßF�LQIRUPDWLRQ�DQG�SKRWRJUDSKV�IURP�
our sighting. It was good to know that there was a dedicated 
team of people looking out for these threatened creatures, 
though quite surprising that these seals would be living in 
close vicinity to such a large resort. Things hang on in the 
funniest places. 

7KHUH�VHHP�WR�EH�D�ORW�RI�H[WUHPH�RU�VXGGHQ�HFRWRQHV�KHUHÔ
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very narrow transition zones between habitat types or land 
XVH��2Q� WKH�ZD\�EDFN� WR� WKH� UHVRUW� IURP�RXU�ßHOG� VLWH��ZH�
saw the monk seals again, watched them, walked about 20 
PHWHUV��ORRNHG�WR�RXU�OHIW��DQG�ZHUH�VKRFNHG�WR�ßQG�WKDW�ZH�
ZHUH�RQO\����IHHW�IURP�SHRSOH�JROßQJ��(QGDQJHUHG�VHD�PDP-
PDOV�RQ�RQH�VLGH��JROßQJ�GXGHV�RQ�WKH�RWKHU��XV�VWDQGLQJ�LQ�
the middle in bewilderment. 
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CHAPTER I

.DXDУL��.ːODXHD�/LJKWKRXVH�1DWLRQDO�:LOGOLIH�5HIXJH
Coastal strand habitat
12 June 2013

:H�WRRN�D�YHU\�VKRUW�àLJKW�IURP�2УDKX�DQG�DUULYHG�RQ�.DXDУL�
LQ�WKH�PLGGOH�RI�WKH�DIWHUQRRQ��$�YLGHR�RI�D�PDQ�ZDUQLQJ�XV�
RI�WKH�GDQJHUV�RI�VZLPPLQJ�DW�.DXDУLÖV�EHDFKHV�SOD\HG�RQ�D�
loop while we waited at the carousel for our luggage. The 
PDQ�LQ�WKH�YLGHR�ZHQW�RQ�DQG�RQ�DERXW�KRZ�WR�XVH�VDIHW\�àR-
tation devices that have been installed at beaches and about 
the number of visitors who have lost their lives because they 
decided to swim at the wrong beach or at the wrong time. I 
decided at that moment that I would be perfectly content just 
chilling on the shore while we were there.  

%HDFK�YLWH[�
(Vitex rotundifolia)
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7KH�HSLF�JUHHQHU\�RI�.DXDУL�ZDV�VR�VWULNLQJO\�GLIIHUHQW�IURP�
WKH� ODQGVFDSH�RQ�2УDKX��HYHQ� LQ� LWV�PRVW� UHPRWH� ORFDWLRQV��
The island not having a single paved road running through 
its middle evoked this feeling of wildness. But then we drove 
past some commercial developments and strip malls, and I 
was once again bewildered to see that humans had built yet 
another Wal-mart on the most isolated chain of islands in the 
ZRUOG��:H�ZHUH�WR�VWD\�ZLWK�P\�ROG�IULHQG�$VKOH\�LQ�.DODKHR��
RQ�WKH�VRXWK�VKRUH�RI�WKH�LVODQG��$VKOH\�DQG�,�XVHG�WR�ZRUN�
together at a Sicilian restaurant called Trinacria in Olympia, 
Washington, and it was great to be reunited in such a beau-
WLIXO�SODFH��,�KDGQÖW�VHHQ�$VKOH\�LQ�\HDUV��DQG�VKH�KDG�VLQFH�
given birth to a daughter, Nico. I thought a lot about what it 
PLJKW�IHHO� OLNH�WR�JURZ�XS�RQ�DQ�LVODQG�OLNH�.DXDУL��1LFR�LV�
already learning the language of conservation and politics on 
.DXDУL��*02�FURSV��QDWLYH�VSHFLHV��EHDFK�FOHDQXSV��WRXULVWV���

:H�VHW�RII�WKH�QH[W�PRUQLQJ�ZLWK�$VKOH\�DQG�1LFR�IRU�.ːODXHD�
Point National Wildlife Refuge (NWR) on the north shore of 
WKH�LVODQG��DERXW�D�IRUW\�ßYH�PLQXWH�GULYH�IURP�WKHLU�KRXVH��
In the months leading up to our trip, I had corresponded with 
Maui botanists and photographers Forest and Kim Starr, 
and they had reported seeing Hylaeus connectens� RQ� УDNRNR�
((XSKRUELD� FHODVWURLGHV� YDU�� VWRNHVLL��DW�.ːODXHD��7KH� UDQJHU�DW�
WKH�UHIXJHÖV�DGPLVVLRQV�ERRWK�DVNHG�XV�LI�ZH�KDG�EHHQ�WKHUH�
before, associating our net with the only other weirdos who 
looked for bees there.

.ːODXHD�3RLQW�KDV�D�FRQVWDQW�VWUHDP�RI�YLVLWRUV�WR�VHH�LWV�JRU-
geous, old lighthouse with beautiful, multi-paneled Fresnel 
lens and striking, white tower set against the blue sky. But 
they also come to see the seabirds, masses of which were 
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KRYHULQJ� LQ� WKH� ZLQG� RU� à\LQJ� E\�� 1LFR� ZDV� IUHDNLQJ� RXW�
ZLWK� H[FLWHPHQW�� UXQQLQJ� DURXQG� DQG� VZLQJLQJ� P\� LQVHFW�
QHW��7KH�DUHD�WKDW�LV�RSHQ�WR�WKH�SXEOLF�DW�.ːODXHD�1:5�LV�D�
PL[�RI�KLJKO\�PDQLFXUHG�ODQGVFDSH�DQG�PDQDJHG��SURWHFWHG�
areas of native plants and active restoration. It is a birding 
paradise; the clattering squawks of red-tailed tropicbirds 
(Phaethon rubricauda) were constant, punctured by calls from 
great frigatebirds (Fregata minor) and wedge-tailed shearwa-
ters (3XIßQXV�SDFLßFXV). The backdrop to this soundscape was 
dominated by wind and the tour guides shouting their bad

nature jokes over its howls as they led tourists around the 
park. Wedge-tailed shearwaters were nesting in the cliffs and 
peaks of this area, and one was even nesting right beneath the 
porch overhang of the gift shop, right in the middle of con-
stant tourist activity. Shearwaters live in monogamous pairs 

‘akoko
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IRU� OLIH��:KR� GRHV� WKDW� DQ\PRUH"��:H� DOVR� VDZ� RQH� QʣQʣ�
goose (Branta sandvicensis), white-tailed tropicbirds, and red-
footed boobies. The impressive Laysan albatross (Phoebastria 
immutabilis), which I have seen with fantastically large wing-
spans in my dreams, also was known to nest in the area, but 
ZH�GLG�QRW�JHW�WR�VHH�DQ\��7KH�DOEDWURVVÖV�VHDVRQ�DW�.ːODXHD�
UXQV�WKURXJK�-XO\��VR�SHUKDSV�WKH\ÖG�DOUHDG\�WDNHQ�RII��

7KH�OLJKWKRXVH�ZDV�IDQWDVWLFÔFRPSOHWHO\�JRUJHRXV��UHDOO\Ô
and we were content hanging out there for hours on end. 
Perfect wind, birds everywhere. Nico ran around with the 
ELQRFV�� DQG�D�QʣQʣ�ZDOW]HG�DURXQG� ULJKW�E\�PH��7KH�ELUGV�
VSHQG�D�ORW�RI�WLPH�ØFUXLVLQJ�Ù�DV�$VKOH\�GHVFULEHG�LW��PHDQLQJ�
they put up enough resistance to the wind to not be blown 
away and consequently end up hovering in the same spot. 
$QG�WKH�SODQWV��1DWLYHV�JUHZ�DOO�RYHU��:KLOH�ZH�ZHUH�VLWWLQJ�
DURXQG�RQ�WKH�ODZQ�QH[W�WR�WKH�OLJKWKRXVH��$VKOH\�VDLG�VKH�
would like to live in a lighthouse someday. 

,W�ZDVQÖW�ORQJ�EHIRUH�ZH�EHJDQ�VSRWWLQJ Hylaeus connectens à\-
LQJ�DURXQG�EHDFK�YLWH[�� УDNRNR�DQG� УLOLPD�àRZHUV�� ,�QHWWHG�
one female, which had yellow markings on its pronotal lobe 
�WKH�UHDU�VHFWLRQ�RI�WKH�WRS�KDOI�RI�WKH�WKRUD[ÖV�ßUVW�VHJPHQW��
and hind tibia, a common characteristic of females from 
.DXDУL�yr�+��FRQQHFWHQV is the most widespread of all Hawaiian 
Hylaeus species, but is generally only found as scattered in-
dividuals.¹² If we consider these facts, and the general plight 
RI�WKLV�WD[D��WKH\�DUH�VWLOO�D�SUHWW\�UDUH�VSHFLHV��7KH�Hylaeus 
SRSXODWLRQ�LV�DQ�LQVSLULQJ�H[DPSOH�RI�KRZ�WKHVH�EHHV�FDQ�SHU-
sist in habitats that are heavily visited if such habitats are 
managed for protection. 
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$W�WKLV�SRLQW� LQ�WKH�WULS��$LGDQ�DQG�,�KDG�EHFRPH�PRUH�ID-
miliar with the Hylaeus� EHHVÖ�àLJKW�SDWWHUQV� DQG�GHYHORSHG�
better search images for them. I had become accustomed to 
VHDUFKLQJ� IRU� DQWV� LQ�PRVW� RI�P\�SDVW�ßHOG�ZRUN�� DQG� WKDW�
involves scanning different (yet overlapping) sets of spaces. 
The Hylaeus�KDV�D� OHVV�HUUDWLF�àLJKW�SDWWHUQ� WKDQ� WKH� LQWUR-
duced Ceratina or Lasioglossum, but in this instance they were 
coming and going so fast that it was hard to tell what was 
ZKDW�XQWLO�WKH\�VHWWOHG�RQ�D�àRZHU��(YHQ�WKHQ��ZH�ZHUH�OXFN\�
if they stayed put long enough to take a peek or net them. 

This is what was going on in my head while we searched for 
the Hylaeus: 

leaf.
leaf.
leaf.
bud. 
àRZHU��
NO BEES. 
àRZHUÔKRQH\EHH�
àRZHUÔFDUSHQWHU�EHH�
leaf. 
àRZHU��
àRZHUÔHylaeus? nope, Ceratina. 
àRZHU��
àRZHUÔV\USKLG�à\�
àRZHUÔHYLAEUS.
leaf.
leaf.
leaf.

Hylaeus connectens
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Aidan Koch, field notes
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CHAPTER I I

KauaУi: Kalalau Trail, Nɜ�Pali Coast
Coastal strand habitat & lowland wet forest
13-14 June 2013

:H�ZRNH�XS�HDUO\�LQ�WKH�PRUQLQJ�DW�$VKOH\ÖV�DQG�VHW�RII�IRU�
two days of backpacking on the Kalalau Trail, the famous 
URXWH�WKDW�VWUHWFKHV�GRZQ�WKH�1ɜ�3DOL�&RDVW�RI�.DXDУL��7KLV�
ZDV�WR�EH�$LGDQÖV�YHU\�ßUVW�EDFNSDFNLQJ�H[SHULHQFH��1ɜ�3DOL�
PHDQV� ØWKH� FOLIIV�Ù� DQG� WKHVH� GUDPDWLFDOO\� KLJK� FOLIIV� GURS�
straight down into the ocean. We picked up two sweet hitch-
KLNHUV�ZKR�ZHUH�ZHDULQJ�WKRVH�ßYH�ßQJHUHG�ØWRH�VKRHVÙ�RQ�
the way. When we arrived at the end of the road, it was com-
pletely packed with parked cars on either side. Our hitchhik-
HUV�WULHG�WR�KHOS�XV�ßQG�D�SDUNLQJ�VSRW��EXW�ZH�HQGHG�XS�KDY-
ing to park a couple miles away and hitchhike to the trailhead 
ourselves. We had the idea that we were headed to some iso-
lated wilderness, but the trailhead area and beaches nearby 
seemed like they were continuously full of visitors. 

The Kalalau trail is really great for conversation. 
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Make sure not to go swimming! 

,ÖYH�KHDUG�RI�SHRSOH�IDOOLQJ�RII�WKH�WUDLO�VWUDLJKW�WR�WKHLU�
deaths. Be careful! 

Do you know those two handsome, young men ahead 
RI�\RX�RQ�WKH�WUDLO"�,ÖG�JR�IRU�WKHP�LI�,�ZHUH�\RX�

7KH�HQWLUH�WUDLO�LV����PLOHV��DQG�WKH�ODVW�VHYHUDO�DUH�VXSSRV-
edly grueling. I plan on returning better prepared to take 
LW� RQ� LQ� WKH� IXWXUH�� EXW�EHLQJ� WKDW� LW�ZDV�$LGDQÖV�ßUVW� HYHU�
EDFNSDFNLQJ�WULS�DQG�P\�ßUVW�LQ�D�\HDU��ZH�WRRN�LW�HDV\�DQG�
planned to hike just a few miles and stay one night. We ended 
XS�FDPSLQJ�DW�+DQDNɜSLУDL��

7KH�RFHDQ�DW�+DQDNɜSLУDL�ZDV�TXLWH� LQWHQVH�DQG� LQWLPLGDW-
LQJ��PRUH�VR�WKDQ�PRVW�RI�WKH�RWKHU�EHDFKHV�ZHÖG�YLVLWHG��$W�
ßUVW��WKH�EHDFK�VHHPHG�ZHOFRPLQJ��EXW�DIWHU�ZDWFKLQJ�LW�IRU�D�
ELW��ZH�QRWLFHG�KRZ�WKH�ZDYHV�ZRXOG�SXOO�EDFN�ßHUFHO\�ULJKW�
before they dropped forcefully into the shore. There were 
VHYHUDO�VLJQV�DORQJ�WKH�WUDLO�DQG�QHDU�WKH�EHDFK�H[SODLQLQJ�DOO�
sorts of dangers associated with swimming in the water. The 
WLGH�ZDV�RXW�ZKHQ�ZH�DUULYHG��DQG�ZH�H[SORUHG�D� OLWWOH�VHD�
FDYH��7KHUH�ZHUH�WRQV�RI�GD\�KLNHUV�DQG�VRPH�EDFNSDFNHUVÔ
so many people all around. Feral cats that were not too shy 
to beg profusely rambled around the rocks, and so it was not 
surprising that there was hardly a bird in sight or sound. The 
only sounds, really, were the waves crashing on the shore and 
fellow hikers. Naupaka grew all over the shore, and the na-
tive hala palm shaded our campsite; the tree was abundant all 
XS�WKURXJK�WKH�YDOOH\��,ÖG�DOVR�QRWLFHG�WRQV�RI�LQWURGXFHG�VSH-
cies on the hike in, some that I recall from hikes in Costa Rica. 
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:H�KDG� D�SOHDVDQW� DIWHUQRRQ� DQG� HYHQLQJ�RQ�RXU�ßUVW� GD\�
DW�+DQDNɜSLУDL��ZH�WRRN�D�KLNH�XS�WRZDUGV�D�ZDWHUIDOO��DQG�
WKHUH�ZHUH�KDUGO\�DQ\�SHRSOH�RQ�WKH�WUDLO��$W�FHUWDLQ�SRLQWV��LW�
was unclear as to where the trail went, so we just waited until 
we saw hikers making their way back down the trail so that 
ZHÖG�NQRZ�ZKLFK�ZD\�LW�FRQWLQXHG��7KH�IRUHVW�ZDV�LQFUHG-
ible: lush, rainy, lots of indigenous uhule fern. There were 
no Hylaeus�DW�DOOÔEXW�WKLV�ZDV�QRW�UHDOO\�D�VXUSULVH��WKRXJK��
as there have been no recent records of them on this part of 
the coast, and it is not clear whether Perkins ever searched 
KHUH�rƾ�,�GLG�QRW�QRWLFH�DQ\�SODQWV�WKDW�WKH�EHHV�W\SLFDOO\�YLVLW��
other than naupaka. Besides, it rained on and off for most of 
WKH�GD\��VR�WKH�EHHV�ZRXOGQÖW�KDYH�EHHQ�à\LQJ�DQ\ZD\V��

I imagine that this area was prime habitat for them a long 
time ago, but the lowland vegetation present now is almost 
entirely introduced. I wondered how long the Hylaeus bees 
KXQJ�RQ�DORQJ�WKH�1ɜ�3DOL�FRDVW�EHIRUH�WKHLU�KDELWDW�EHFDPH�
taken over by non-natives. We saw long-legged ants (Ano-
plolepis gracilipes) in high densities, as well as a number of 
OHVV�DJJUHVVLYH�DQW�VSHFLHV��$�ORW�RI�WKH�QDWLYH�YHJHWDWLRQ�ZDV�
SUREDEO\�ORVW�ZKHQ�WKH�1ɜ�3DOL�FRDVW�ZDV�KHDYLO\�XVHG�IRU�DJ-
ULFXOWXUH�XQWLO�WKH������DQG�����V��7KHUH�DUH�VWLOO�UHPQDQWV�RI�
WKHVH�DJULFXOWXUDO�ßHOGV�WKHUH��DQG�ZKHQ�ZH�ZDQGHUHG�RII�WKH�
trail for a minute into a stand of tall bamboo, we found an old 
FKLPQH\�OLNH�VWUXFWXUHÔD�UHPQDQW�IURP�WKLV�DJULFXOWXUDO�SH-
riod. People have lived in the Kalalau Valley in more recent 
years, and we heard stories about members of a commune, 
families without land, and other adventurers who settled in 
this isolated valley at the terminus of this trail.

The rain got very intense at night, and we stayed up listening 
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to the sound of it pounding on our tent. We woke up in a bit 
of water, but thankfully, the sun was out when we woke in 
the morning. 
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CHAPTER I I I

.DXDУL��$ODNDУL�6ZDPS�7UDLO��.̝NHУH�6WDWH�3DUN
Montane wet forest & bog
15 June 2013

$LGDQ�DQG�,�GURYH�ZHVW�IURP�.DOɜKHR�DQG�WXUQHG�RQWR�D�URDG�
WKDW� WRRN�XV� WKURXJK�:DLPHD�9DOOH\ÔWKH� Ø*UDQG�&DQ\RQ�
RI�WKH�3DFLßFÙÔXS�LQWR�WKH�PRXQWDLQV�RI�.̝NHУH�6WDWH�3DUN��
,ÖG�EHHQ�UHDOO\� ORRNLQJ�IRUZDUG�WR�.̝NHУH��DV� LW� LV�D�KXJHO\�
important protected area where a lot of native species are still 
WKULYLQJ��:H�VSHQW�RXU�GD\�WKHUH�RQ�WKH�$ODNDУL�6ZDPS�WUDLO�

Hylaeus andrenoides, kauaiensis, and laetus had all been collect-
HG�RQ�WKH�$ODNDУL�6ZDPS�WUDLO�LQ�WKH�ODWH�Ö��V�DQG�HDUO\�Ö��V��
and Perkins had found these same species when he searched 
D� KXQGUHG� \HDUV� EHIRUH��$OO� EXW� WKH� ODWWHU� DUH� H[FOXVLYH� WR�
.DXDУL��:H�KDG�KRSHG�WR�DUULYH�EHIRUH�WKH�IRJ�VHWWOHG�RQ�WKH�
PRXQWDLQ�VR�WKDW�ZHÖG�KDYH�WKH�EHVW�FKDQFH�DW�VSRWWLQJ�VRPH�
EHHV��,Q�RQH�RI�.DUOÖV�SDSHUV��KH�KDG�GLVFXVVHG�WKH�Hylaeus 
EHHVÖ� LPSUHVVLYH�DELOLW\� WR�DGDSW� WR� VXFK�FRQVLVWHQWO\� IRJJ\�
DQG�UDLQ\�KDELWDWV�OLNH�WKH�$ODNDУL�yr�7KH\�PXVW�EH�VR�SDWLHQW�
to sit around waiting for that sun. 
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The trail starts off in wet forest and climbs uphill through a 
cloud-hugged wonderland, ending in alpine wetlands. 

From my journal that day:  

:H�DUH�VLWWLQJ�ULJKW�QRZ�LQ�WKH�PLGGOH�RI�WKH�$ODNDЧL�VZDPS��DOWKRXJK�
WHFKQLFDOO\� WKLV� SODFH� LV� QRW� FODVVLßHG� DV� D� VZDPS�� ,W� LV� D� ERJÔD�
strange and special ecosystem that is a rare treat to be inside of and 
H[SORUHÔDQG�KRPH�WR�FDUQLYRURXV�SODQWV�WKDW�FRQVXPH�LQVHFWV�LQ�RU-
GHU�WR�FRPSHQVDWH�IRU�WKH�ODFN�RI�REWDLQDEOH�QXWULHQWV�LQ�WKH�VRLOV�KHUH��
:H�DUH�VLWWLQJ�ULJKW�VPDFN�LQ�WKH�PLGGOH�RI�LW�ULJKW�QRZ��DQG�LI�,�ZHUH�
to step off of the narrow boardwalk, my foot would sink on the thick 
VSRQJ\�OD\HU�RI�PRVV�WKDW�àRDWV�RQ�WRS�RI�WKH�ZDWHU��/RRNHG�IRU�FDU-
QLYRURXV�SODQWV�	�KDYHQÖW�VHHQ�DQ\�MXVW�\HW��7KLV�HQYLURQPHQW�VXLWV�
PH�VR�ZHOO��HYHU\�WLPH�,�DP�LQ�D�PRQWDQH��FORXG�VKURXGHG�KDELWDW�OLNH�
WKLV�,�IHHO�VR�DW�HDVH�DQG�VHWWOHG��

<(6��,�DP�VLWWLQJ�QH[W�WR�VRPH�FDUQLYRURXV�VXQGHZ��Drosera an-
glica��rǄ�,�SLFNHG�RII�RQH�OHDI�IURP�D�VXQGHZ�DQG�WKHUH�ZHUH�WKUHH�VPDOO�
àLHV�DQG�ZDVSV�VWXFN�LQ�LW��,W�LV�JRUJHRXV��D�OLWWOH�WKLQJ�ZLWK�OLJKW�JUHHQ�
VWDON�DQG�YLEUDQW�PDJHQWD�SDUWV�WKDW�,�WKLQN�FRQWDLQ�WKH�VDSS\�VWXII��
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This particular species of sundew occurs in temperate areas in North 
America and Eurasia; it fascinates me to no end that it also found its 
way, on its own means, to a high elevation area of a tropical island in 
WKH�PLGGOH�RI�WKH�3DFLßF���

7KH�VXQ�FRPHV�RXW�RU�� ,� VKRXOG�VD\��KDV� FRPH�RXW� WRGD\�HYHU\������
PLQXWHV�RU�VR�IRU�DERXW����VHFRQGV��7KH�Hylaeus, according to Karl 
and based on my own experience observing pollinators, need more sun-
WLPH� WKDQ� WKDW� WR� ZDUP� XS� DQG� VWDUW� à\LQJ� DURXQG��7KLV� DOPRVW�
constant mist keeps these guys in hiding, but they do live here, and 3 
RU���VSHFLHV�KDYH�EHHQ�FROOHFWHG��:H�PD\�QRW�KDYH�DUULYHG�HDUO\�HQRXJK�
LQ�WKH�GD\�WR�FDWFK�D�ORQJ�HQRXJK�SHULRG�RI�VXQ��7KH�àLHV��WKRXJK��GRQÖW�
FDUH��DQG�WKH\ÖUH�TXLWH�DEXQGDQW��7KH\�RIWHQ� WKURZ�XV�RII�ZLWK�PR-
PHQWDU\�H[FLWHPHQW�ZKHQ�WKH\�à\�LQ�HUUDWLF�SDWWHUQV�OLNH�RXU�EHORYHG�
Hylaeus, but any observation for more than a couple seconds and we 
UHDOL]H�WKH\ÖUH� MXVW�D�à\��3HUKDSV�D�IDVFLQDWLQJ�RU�SRVVLEO\�UDUH�à\��
EXW�,�GR�QRW�KDYH�WKH�VHDUFK�LPDJHV�DQG�NQRZOHGJH�WR�NQRZ�WKH�GLIIHU-
HQFH�ZKHQ�LW�FRPHV�WR�WKDW�WD[RQ��0RVTXLWRHV��KRZHYHU��DUH�DEVHQW���
The elevation keeps these introduced pests out and, as a result, native 
birds have been able to hold on in this rare outpost, mostly because 
they haven’t had to face the threat of diseases, like avian malaria, that 
WKH�PRVTXLWRHV�FDUU\��,�VSHQW�D�ORW�RI�WLPH�LPDJLQLQJ�WKLV�ORQJ�JRQH�
DFWXDO�SDUDGLVH�WKDW�+DZDLL�RQFH�ZDVÔWR�WKLQN��WKLV�HQWLUH�FKDLQ�RI�
islands with no mosquitoes! 

We got a glance of the ocean for about a minute at the lookout at 
WKH�WUDLOÖV�HQG��%HVLGHV�WKDW�PLQXWH��ZH�ZHUH�LPPHUVHG�LQ�FORXGV��7KH��
:KROH��7LPH����

,� DEVROXWHO\� ORYH� WKLV� SODFH�� 7KH� VKRUW�� HOßQ� YHJHWDWLRQ�� PLQLDWXUH�
Ч̢KLЧD�VWXQWHG�E\�WKH�ZLQG�DQG�ODFN�RI�QXWULHQWV�LQ�WKH�VRLO��WKH�HPHU-
JHQW�Ч̢KLЧD�JUDFHIXOO\�FOLPELQJ�DERYH�WKH�GLVWDQW�FDQRSLHV��7KHUH�LV�D�
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different sort of tranquility here that feels like the polar opposite of the 
RFHDQ�HQYLURQPHQWV�ZHÖYH�EHHQ�VSHQGLQJ�VR�PXFK�WLPH�LQ��

/DWHU� WKDW� GD\�� WKH� FORXGV� ßQDOO\� EURNH�� DQG� ZH� VDW� IRU� D�
couple of hours at a lookout. I drafted parts for a percus-
sion piece based on the birds that called as dusk approached. 
The birds called intermittently in a sweet, quick chatter, back 
DQG�IRUWK�EHWZHHQ�LQGLYLGXDOV�RQ�У̝KLУD�WUHHV�DERXW����PHWHUV�
apart. I planned to combine this with some ideas based on the 
calls and wind in the bog, with intermittent noise elements 
mimicking the rhythm of the mists and bursts of sun:

6LWWLQJ� DW� WKH� PRVW� VSHFWDFXODUO\� FOHDU� YLHZ� RI� WKH� 1ɡ� SDOL� FRDVW�
UDQJH���àXWHG�FOLIIV�DOO� WKH�ZD\�RXW� WR� WKH�VHD��ZKLFK� IURP�KHUH�JRHV�
RQ�IRUHYHU�DQG�HYHU�DQG�EOHHGV�LQWR�WKH�VN\�WR�WKH�H[WHQW�WKDW�,�FDQQRW�
PDNH�RXW�ZKHUH�HDFK�HQGV�DQG�WKH�RWKHU�EHJLQV��$W�VRPH�SRLQW�EHORZ�
the horizon, you can be sure that you are looking at the ocean, only 
EHFDXVH�\RX�FDQ�VHH�WKH�VKDGRZV�RI�WKH�FORXGV�RQ�LW��1RZ�LW�LV�PLVWLQJ�
on this book in the most perfect way, and we would not be surprised if 
WKHUH�ZDV�D�UDLQERZ�

(Indeed, after a few minutes after writing those words, a 
rainbow appeared, with its ends settling into the valleys on 
either side of the ridge trail we stood on.) 
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Aidan Koch, field notes
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COLOR PLATES

watercolor landscapes by Aidan Koch

pp. 124 /DQLKXOL��2УDKX
pp. 125� 0DNDQD�HVWDWH��2УDKX
pp. 126-127 .DKXNX�3RLQW�7XUWOH�%D\��2УDKX
pp. 128-129 +DQDOHL�%D\��.DXDУL
pp. 130� $ODNDУL�VZDPS�WUDLO��.DXDУL
pp. 131-132� 3ROLKDOH��.DXDУL
pp. 133� :DLNRORD��+DZDLУL�,VODQG
pp. 134� .ːSXNDSXDXOX��+DZDLУL�,VODQG
pp. 135� .DУ�GHVHUW�WUDLO��+DZDLУL�,VODQG
pp. 136� 6RXWK�3RLQW��+DZDLУL�,VODQG



False sandalwood (Myoporum sandwichense)
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CHAPTER IV

Kaua‘i: Polihale State Park 
coastal strand habitat 
16-18 June 2013

We concluded our visit to Kaua‘i with three days at Polihale 
State Park, the last accessible beach at the southern end of the 
1ɜ�3DOL�FOLIIV��,PPHGLDWHO\�DIWHU�DUULYLQJ��ZH�ZDQGHUHG�RYHU�
WR�LQVSHFW�WKH�YHJHWDWLRQ�QH[W�WR�RXU�FDPS�DQG�VDZ�D�Hylaeus 
EHH�YLVLWLQJ�EHDFK�YLWH[��NRORNROR�NDKDNDL, Vitex rotundifolia), 
DQ�LQGLJHQRXV�VSHFLHV�ZLWK�OLWWOH�SXUSOH��SHD�OLNH�àRZHUV��:H�
ZRQGHUHG�LI�ZH�ZHUH�DERXW�WR�ßQG�DQ�DEXQGDQFH�RI�Hylaeus 
EHHV�DW�3ROLKDOH�DQG�H[FLWHGO\�VHOHFWHG�D�VL]HDEOH��VKDGHG�SD-
vilion to camp in and hung up two hammocks across it. 

%HDFK�YLWH[
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Polihale has long been known as the place of endings on 
Kaua‘i, while the eastern coast is considered the place of be-
ginnings. Sam told us that the Hawaiian royalty were buried 
in caves in the cliffsides at Polihale, and whoever had the un-
fortunate job of burying them would seal the cave and then 
jump to their death. We had heard that Polihale translated to 
ØVSLULW�KRXVHÙ�LQ�+DZDLLDQ��EXW�ODWHU�GLVFRYHUHG�WKDW�WKLV�ZDV�
a widely spread rumor perhaps inspired by the history of the 
VLWH��,W�DFWXDOO\�WUDQVODWHV�WR�ØERVRP�KRXVH�Ù�ZKLFK�LPSOLHV�D�
cozier and less spooky place. 

3ROLKDOH�IHHOV�OLNH�DQ�HWKHUHDO�FDWKHGUDO��WKH�FOLIIV�RI�WKH�1ɜ�
Pali coast like buttresses in the east, the ocean to the west. Its 
cliffs rise steeply from the valley just behind where we had 

Bleached coral; vial of ants
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VHW�XS�RXU�FDPS��$FURVV�WKH�RFHDQ��WR�WKH�VRXWKHDVW��ZH�FRXOG�
see the privately owned island of Ni‘ihau and the uninhabited 
Lehua. On the northern side of Polihale beach, the cliffs pour 
straight into the sea and seem to go on forever. Here, the 
RFHDQ�LVQÖW�DV�GDXQWLQJ�DV�WKH�ZDYHV�WKDW�ULVH�VXGGHQO\�DQG�
FUDVK�LQWR�WKH�VKRUH�RQ�WKH�.DODODX�7UDLO�DW�+DQDNDSLÕDL��$W�
Polihale the ocean is more welcoming, and the waves steadily 
rise and then roll smoothly across the broad and deep sand 
EHDFKÔWKH�ORQJHVW�LQ�DOO�RI�.DXDÕL��

The water was safe enough to swim in, and to look back at 
those cliffs while in the ocean made me quite happy and sort 
of stunned with the reality of my surroundings. Our outings 
RQ�.DXDÕL�DOORZHG�XV�WR�VHH�WKH�1ɜ�3DOL�FRDVW�IURP�PXOWLSOH�
SHUVSHFWLYHV��$W�3ROLKDOH�ZH�ZHUH�MXVW�GRZQVORSH�IURP�RXU�
H[SORUDWLRQV�DW� WKH�$ODNDУL� WKH�GD\�EHIRUH��DQG� MXVW� VHYHUDO�
VWHHS�JRUJHRXV� FOLIIV� DZD\� IURP�RXU� H[SORUDWLRQV� HDUOLHU� LQ�
WKLV�ZHHN�LQ�WKH�QRUWKHUQPRVW�VHFWLRQ�RI�WKLV�MDJJHG�1ɜ�3DOL�
coast on the Kalalau Trail.  
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.DUO�KDG�FROOHFWHG�ßYH�Hylaeus species and observed many 
native plants thriving when he last visited Polihale, and he 
ZDV�FXULRXV�DV�WR�ZKDW�KDG�FRPH�RI�WKH�EHHV��)RXU�RXW�RI�ßYH�
RI�WKH�VSHFLHV�WKDW�.DUO�FROOHFWHG�LQ�������+��àDYLIURQV��FKOR-
rostictus, hostilis and solaris) are endemic to Kaua‘i. +��VRODULV 
has a very restricted range on the island and has only been 
VHHQ�DW�3ROLKDOH�DQG�.HRQHORD�%D\ÖV�VRXWK�VKRUH��7KH�ßIWK��
Hylaeus connectens, is a more common species on Kaua‘i and 
WKH�RWKHU�PDLQ�LVODQGV�ǁƺ¹²

The weather was perfect the entire three days we were at Po-
OLKDOH�ZLWK�WKH�H[FHSWLRQ�RI�D�EULHI�VSULQNOH�RI�UDLQ�RQ�RXU�ODVW�
day, and there was hardly any wind. Considering this good 
weather, and having spotted Hylaeus connectens immediately 
XSRQ�DUULYLQJ��ZH�KRSHG�WKDW�ZHÖG�VHH�Hylaeus bees in abun-
GDQFH��+RZHYHU��ßQGLQJ�WKH�Hylaeus was trying at times and 
often depended on pure luck or someone (usually Karl) tip-
ping us off to their location. There could be an entire beach 
of native plants and, for whatever reason, the Hylaeus would 
EH�RQ�RQO\�D�VLQJOH�EXVK�RI�QDXSDND�RU�KHOLRWURSH��*HWWLQJ�
distracted could easily mean missing all of the bees known to 
H[LVW�RQ�WKH�EHDFK��+RZ�DUH�WKHVH�EHHV�QRW�DOUHDG\�H[WLQFW"�
0DNLQJ�LW�HYHQ�PRUH�GLIßFXOW�WR�FRQßUP�LGHQWLßFDWLRQV�DQG�
net a specimen was the fact that the Hylaeus�àLHV�HUUDWLFDOO\�
and hardly ever settles anywhere for very long. 

Karl found three Hylaeus species on beach naupaka (Scaevola 
taccada), which grows on almost every beach in Hawai‘i and 
will likely have a secure population at Polihale for the fore-
seeable future. Other plants that he had found the bees visit-
ing were not faring as well: we found only a few specimens 
of naio (false sandalwood/ Myoporum sandwicense), and while 
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‘ilima (Sida fallax) may have been solidly established when 
.DUO�FROOHFWHG�EDFN�LQ�������,�VXUH�DV�KHOO�FRXOGQÖW�ßQG�LW�

Over the course of three days, we saw only small numbers of 
Hylaeus bees. However, the introduced bee Ceratina dentipes 
was very abundant. Karl thinks that Hylaeus abundance var-
LHV�VHDVRQDOO\�DW�3ROLKDOH�ǁ�+H�IRXQG�WKH�EHHV�WKHUH�LQ�-DQX-
DU\�DQG�$XJXVW��,ÖP�FXULRXV�DERXW�ZKDW�ZH�ZRXOG�ßQG�LI�ZH�
returned at a different time of year. None of the aggressive 
ants were conspicuous, so that gave me some hope for Hylae-
us to prosper at this location. I daydreamed about returning 
to Polihale to plant some ‘ilima. 

There were a lot of kiawe trees at Polihale, along the dirt 
road behind our pavilion. Several times, I had to pull the 
long, sharp thorns of kiawe (3URVRSLV�MXOLàRUD) out of the bot-
tom of my sandals, and I was thankful (and surprised) that I 
had not stepped down more forcefully and impaled my foot 
ZLWK�D�WKRUQ��,ÖYH�VHYHUDO�WLPHV�KHDUG�WKDW�WKH�ßUVW�&DWKROLF�
PLVVLRQDULHV� LQ�+DZDLУL�SODQWHG�NLDZH�WR�PDNH� LW�PRUH�GLI-
ßFXOW� IRU� WKH�+DZDLLDQV� WR�ZDON� DURXQG� EDUHIRRW�� EXW� ,ÖYH�
also heard that they were simply planted for cattle forage and 
shade. 

We wandered north on the beach and found quite a number 
of pollinators and other visitors on false sandalwood, naupa-
ND��DQG�EHDFK�YLWH[��,�VDZ�VRPH�QHVW�KROHV�LQ�WKH�VDQG�EHQHDWK�
plants that the Hylaeus is known to visit, and hoped that Hy-
laeus bees had made them. Small, tan leafhoppers were super 
abundant. We also noted the presence of honeybees; various 
KHPLSWHUDQV��PDQ\��PDQ\�àLHV��DQG�WKH�ODUJH��JUHHQ Ceratina 
smaragdula, all of which were much more abundant than the 
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Hylaeus��6KHOOV�RI�WKH�LQYDVLYH�JLDQW�$IULFDQ�ODQG�VQDLO�ZHUH�
scattered all over the sand beneath a patch of kiawe. 

+DZDLУLÖV� HFRORJLFDO� FRQGLWLRQ� LV� D� FUD]\�� RQJRLQJ� H[SHUL-
ment, with new variables continually being added, and I 
IRXQG�P\VHOI�FRQVWDQWO\�WKLQNLQJ�DERXW�WKH�FKDQFH�PL[WXUHV�
of introduced species with natives, the strange combinations 
that actually become established, and the struggle of native 
VSHFLHV�WR�VXUYLYH�WKURXJK�DOO�RI�WKLV��$W�3ROLKDOH��LW�VHHPHG�
like the Hylaeus might not be winning: the insect diversity at 
the state park was mostly non-native, just like the birds and 
other animals. 

Beach morning glory
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Later that evening, we watched the sunset while a group of 
spinner dolphins (Stenella longirostris) jumped out of the wa-
ter in front of the setting sun. We laughed at the fact that we 
were even taking in this ridiculously beautiful scene. Shortly 
thereafter, a line of departing pickup trucks drove by our 
camp through the sand, their thunderous roar so much loud-
HU�WKDQ�DQ\WKLQJ�ZHÖG�KHDUG�GXULQJ�RXU�VWD\�VR�IDU��

:H�KDG�SDVVHG�YDVW�ßHOGV�RI�JHQHWLFDOO\�PRGLßHG�FURSV�RQ�
the drive that morning, and in the evening we got to talking 
DERXW�WKH�SROLWLFV�RI�JHQHWLFDOO\�PRGLßHG�RUJDQLVPV��*02V��
in agriculture on Kaua‘i. Recently, there had been a march 
DJDLQVW�WKH�*02�FURS�LQGXVWU\�RQ�WKH�LVODQG��DQG�LW�ZDV�RQH�
of the largest that had ever happened in the United States. 
Some overbearing and very stoned beachgoers with a re-
ally large water pipe invited themselves to our hangout and 
joined our conversation. One of them chimed in about how 
angry she was with Bono, and I did a double take. Bono, re-
ally? Supposedly, Bono had succumbed to pressure from the 
*02�LQGXVWU\�DQG�VROG�WKHP�ODQG�RQ�.DXDÕL��:H�KDG�VHHQ�
UHG�ODZQ�VLJQV�SRVWHG�DOO�DORQJ�WKH�LVODQGÖV�URDGV��YRLFLQJ�RS-
position to this industry that presents so many risks to the 
LVODQG��.DXDÕLÖV�FRPPXQLWLHV�DUH�VR�VROLGO\�PRELOL]HG�DJDLQVW�
WKH�*02�LQGXVWU\��DQG�LW�LV�LQVSLULQJ�WR�VHH�ZKDW�FDQ�KDSSHQ�
ZKHQ�VXFK�D�ODUJH�SRUWLRQ�RI�D�FRPPXQLW\�ßJKWV�WKH�VDPH�ELJ�
thing together and stays consistent with it. Just last month, 
the Kaua‘i county government passed legislation regulating 
*02�FURSV��$JULFXOWXUDO�FRPSDQLHV�RSHUDWLQJ�LQ�.DXDÕL�DUH�
QRZ� UHTXLUHG� WR� GLVFORVH�ZKHWKHU� WKH\� DUH� JURZLQJ�*02�
crops, adhere to strict regulations concerning pesticide appli-
cation, and provide detailed information about their pesticide 
use. This legislation will hopefully be effective in control-
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ling pesticide drift, crop contamination, and other effects of 
VXFK�D�QHDU�VLJKWHG�LQGXVWU\��,I�RWKHU�FRXQWLHVÔQRW�RQO\�LQ�
+DZDLÕL��EXW�HOVHZKHUH��WRRÔIROORZHG�VXLW��ZH�ZRXOG�EH�ZHOO�
on our way towards a less insane food production system. 

There were a lot of sources of inspiration for music composi-
tion at Polihale, one of which was the kukui nut. These black, 
smooth, and gorgeous ocean-worn nuts are the seeds of the 
candlenut tree (Aleurites moluccana��� ZKLFK� GRHVQÖW� DFWXDOO\�
grow in coastal areas. Rather, its seeds are carried by riv-
ers to the ocean. Kukui nuts were abundant on many of the 
beaches we visited throughout the month, and I collected 
several on the beach that day. Kukui have been immensely 
useful to Hawaiians: the nuts can be burned to produce light 
or roasted to make ‘inamona for poke, a Hawaiian staple 
IRRG��$V�LW�WXUQV�RXW��WKH\�DOVR�PDNH�JUHDW�SHUFXVVLYH�VRXQGV��
I bounced some kukui nuts, one by one, on the concrete of 
our pavilion and recorded the velocities and tones of their 
varied bounces. I thought about ways to incorporate their 
likeness into my music, and decided to sample the different 
WRQHV�WKDW�WKH\�PDGH��VLQFH�,�ZRXOGQÖW�EH�DEOH�WR�UHSOLFDWH�LW�
with instruments back home.  

Beach naupaka
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I woke up several times that morning around dawn to record 
bird sounds from my tent. It turns out, though, that most of 
the calls were myna birds (Acridotheres tristis���DQ�H[WUHPHO\�
invasive species. I managed to look past the fact that the 
wonderful sound I was waking up to was created by one of 
the species that is making things on the island go haywire, 
and enjoyed the moment. 

Some orthopterans (of the order Orthoptera, that crickets, 
katydids, and grasshoppers belong to) called out all through 
our first night at Polihale. There appeared to be three or

IRXU� RI� WKHP� LQ� WKH� JUDVVHV� DURXQG� RXU� VKHOWHU�� DQG� WKH\ÖG�
stop calling if I got too close or made noise. One insect would 
call for a while with its long, monotonic buzz; and then a sec-
ond would chime in, calling at the same pitch but adding in 
intensity; and then a third. It almost seemed like their pitch 
went up by a little bit with each additional player. I thought 
of how I could reference this interplay with several people 
playing rolls on snare drums of different tones. Turns out this 
RUWKRSWHUDQ� LV� FRPPRQO\�NQRZQ�DV� WKH� ØDJJUDYDWLQJ�NDW\-

Hylaeus connectens
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did” (Euconocephalus nasutus), but I found it rather pleasant.

$LGDQ�QRWLFHG�D�EXV\�FRORQ\�RI�DQWV�QHVWLQJ�LQ�D�KROH�LQ�WKH�
concrete wall of our shelter: Hawaiian carpenter ants (Cam-
ponotus variegatus). This polymorphic species has worker 
castes of different sizes and is the only nocturnal ant in 
+DZDLУL��:H�VDZ�UHSURGXFWLYH�PDOHV��HQRUPRXV�TXHHQV��DQG�
two worker castes. These large ants stayed busy all evening; 
they consume small insects, honeydew from aphids, and hu-
PDQ�IRRGV�WKDW�WKH\�PLJKW�ßQG���

7KDW� QH[W� GD\�� WKH� GROSKLQV�ZHUH� RXW� DJDLQ��%RDWV� DQG� MHW�
skis whizzed by throughout the day, their engines ripping, 
and there were also occasional quieter kayakers. Chickens 
and myna birds called all day, and we heard the occasional 
sounds of goats in the distance. 

2Q�RXU�ßQDO�PRUQLQJ�DW�3ROLKDOH��ZH�KHDUG�RFFDVLRQDO��VX-
per-low-frequency sounds that echoed in the valley behind 
XV�DQG�ZHUH�KDUG�WR�SLFN�XS�RQ�P\�ßHOG�UHFRUGHU��$W�ßUVW��
we debated over whether the sounds were thunder, since we 
FRXOG�VHH�UDLQ�FORXGV�LQ�WKH�GLVWDQFH��%XW�WKHQ�$LGDQ�QRWLFHG�
D�ODUJH�PLOLWDU\�ERDW�D�IHZ�PLOHV�RXW��QRUWK�RI�1LУLKDX��DQG�ZH�
realized that it was throwing bombs straight into the ocean, 
VR�FORVH�WR�ZKHUH�ZHÖG�VHHQ�GROSKLQV�WKH�GD\�EHIRUH��6PRNH�
from the bombs sat atop the water for several minutes after 
HDFK�ERPE�ZDV�GURSSHG��/LYH�ßUH�VWUDLJKW�LQWR�WKH�VHD��:H�
wondered what legal protection, if any, there was to protect 
marine mammals from this sonic and physical danger. This 
was an upsetting sight to see, and a sobering wake-up call 
WKDW�ZH�ZHUHQÖW�LQ�VRPH�SHUIHFW�SDUDGLVH���
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Aidan Koch, field notes
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CHAPTER I

+DZDLУL��,VODQG��:DLNRORD�DQG�.HDXKRX�%D\
Coastal strand habitat
19 -20 June 2013

:H�àHZ�IURP�.DXDУL� WR�WKH�%LJ�,VODQG�DQG�VSHQW�D�GD\�UH-
OD[LQJ� DQG� UHFKDUJLQJ� DW� WKH� 0DQDJR� +RWHO�� D� ZRQGHUIXO�
and cheap outpost just mauka of Kealakekua Bay that has 
been around for nearly a hundred years. We woke up to 
rain; it eventually stopped pouring, but a cover of fog and 
vog remained all day on the hills and coast. Vog is a term 
used widely across the Hawaiian Islands that refers to the 
DLU�SROOXWLRQ�FUHDWHG�ZKHQ�VXOIXU�GLR[LGH�IXPHV�HPLWWHG�E\�
a volcano combine with other elements in the air. Sometimes 
WKH�YRJ�IRUPHG�E\�HPLVVLRQV�IURP�.ːODXHD�9ROFDQR�EORZV�DV�
IDU�DV�.DXDУL�

It was hard for me to slow down and sit still on our day off. 
In the end, though, I was happy to have the time to dig into 
VRPH�RI�WKH�PXVLF�,ÖG�VWDUWHG�ZULWLQJ�DQG�WR�SHQ�VRPH�OHWWHUV�
WR�IULHQGV�EDFN�KRPH��:H�WRRN�D�PLGGD\�H[FXUVLRQ�LQWR�WKH�
town of Kealakekua, where a strip of shops occupies low-
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O\LQJ�EXLOGLQJV�LQ�DVVRUWHG�EULJKW�FRORUV��ZKRVH�àDW�URRIV�DQG�
and overhanging walkway shelters protect them from the 
almost-daily rain. 

,�GLVFRYHUHG�DQ�H[FLWLQJ�EUDQFK�RI�WKH�1DWLRQDO�3DUN�6HUYLFH�
while doing some research online: the Natural Sounds and 
Night Skies Division (NSNSD). The department works to 
protect natural soundscapes and reduce light pollution in the 
national parks. I wrote to them about our project and asked 
ZKHWKHU�WKH\ÖG�GRQH�DQ\�ZRUN�DW�+DZDLУL�9ROFDQRHV�1DWLRQ-
DO�3DUN��+$92���7KH\�KDG��DQG�RIIHUHG�WR�VKDUH�UHFRUGLQJV�
RI� VRXQGVFDSHV� WKDW� WKH\ÖG�PDGH� DWRS�0DXQD�.HУD�� ,W�ZDV�
encouraging to hear that the agency had devoted an entire 
department to protecting soundscapes, and I have been fol-
lowing their work since then. 

The following day, we relocated to a beach house that came 
WR� XV� XQH[SHFWHGO\� WKURXJK� -HQQLIHU� /LQGHU�� DQ� DFTXDLQ-
WDQFH�,�KDG�PHW�DW�D�IULHQGÖV�DUW�RSHQLQJ�LQ�6DQWD�0RQLFD�WKH�
year before. She saw a Facebook photo of our adventures 
soon after our arrival in Honolulu, and wrote and offered for 
us to stay for free in the rental that she manages! Jennifer 

%HDFK�QDXSDND�àRZHU�DQG�IUXLW
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said that she had a feeling she would see me again after our 
initial brief encounter hanging out in the parking lot outside 
WKDW� IDQF\�DUW�JDOOHU\��EXW�VKH�KDG�QHYHU�H[SHFWHG� LW�ZRXOG�
KDSSHQ�LQ�+DZDLУL��

2XU�OLWWOH�EHDFK�KRXVH�ZDV�TXLWH�OX[XULRXV��GLUHFWO\�DGMDFHQW�
to a Sheraton Resort and just 25 meters or so from the wa-
WHU�RI�.HDXKRX�%D\��%ODFN� УDУɜ� ODYD�URFN� IUDPHG�WKH�EDFN-
yard, and black ‘a‘ama crabs (Grapsus tenuicrustatus) sat on 
the rocks near the water, scurrying away whenever we came 
near them. Limpets in black and yellow varieties grasped 
onto the rocks, catamarans sailed in the distance, and kayak-
ers and small commercial ships carrying tourists on snorkel-
LQJ�H[SHGLWLRQV�FDPH�LQ�DQG�RXW�RI�WKH�ED\��7KH�ZDWHU�ZDV�
VR�FOHDU��DQG�ZH�FRXOG�VHH�àDVKHV�RI�YLEUDQW��\HOORZ�ßVK��$�
honu, or green sea turtle (Chelonia mydas), swam right up to 
our backyard. 

Jennifer gave us a stern warning about what to do if we felt 
tremors. Later that morning, I was lying in bed, felt some 
VKDNLQJ��DQG�DOPRVW�FRQYLQFHG�$LGDQ�WKDW�ZH�VKRXOG�HYDFX-
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DWH��:H�VRRQ�UHDOL]HG�WKDW�WKH�ØWUHPRUVÙ�SUREDEO\�KDG�EHHQ�
$LGDQ�UXQQLQJ�XS�WKH�VWDLUV��DQG�ZH�WHVWHG�RXU� WKHRU\�DQG�
laughed for a while.

$LGDQ�ZDV�HFVWDWLF�DERXW�WKH�JHFNRV�IRU�WKH�ZKROH�WLPH�ZH�
stayed at the beach house. It was awesome to have these bril-
liant little creatures creeping up all over the place. However, 
,ÖYH�UHDOL]HG�WKDW�,�JHW�VLJQLßFDQWO\�OHVV�H[FLWHG�DERXW�LQWUR-
duced species than indigenous or endemic ones, even if they 
DUH� UHDOO\� FXWHÔDQG� HYHQ� OHVV� VR� DERXW� LQYDVLYH� VSHFLHV�� ,�
FDQ�DSSUHFLDWH�KRZ�WKH�JHFNRÖV�FRORUDWLRQ�LV�EHDXWLIXO��DQG�,�
WKLQN�WKDW�WKH�ZD\�LW�VKXIàHV�DURXQG�LV�DPXVLQJ��%XW�,�FRXOG�
QHYHU�JHW�DV�H[FLWHG�DV�ZKHQ�,�VHH�D�VSHFLHV�WKDW�HYROYHG�DOO�LWV�
ecological relationships in a place, rather than having arrived 
XQLQYLWHG�ZLWK� WKH�DLG�RI�KXPDQVÔZKHWKHU�RQ�SXUSRVH�RU�
E\�DFFLGHQWÔRQO\� WR�ZUHDN�KDYRF�RQ� WKH�UHPDLQLQJ�QDWLYH�
species barely hanging on at this point.

The Hylaeus bees are among those native organisms that are 
LOO�SUHSDUHG� IRU� WKH� ßHUFH� QHZ� QHLJKERUV� LQ� WKHLU� KDELWDWV��
KRQH\EHHV�� ORQJ�OHJJHG� DQWV�� $UJHQWLQH� DQWV�� ELJ� KHDGHG�
ants, vespid wasps, and less-aggressive but nonetheless com-
peting Ceratina, Lasioglossum, and Xylocopa species. Hylaeus 
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EHHV�DOVR�FDQQRWÔRU�UHIXVH�WR��UDWKHUÔYLVLW�WKH�LQWURGXFHG�
plants that out-compete their preferred native resources in 
most lowland habitats. Their new insect competitors, though, 
are less picky and will collect pollen and nectar from which-
ever resources are available and accessible, in most cases. 
The Hylaeus�EHHVÖ�UDQJH�RQ�WKH�.RQD�FRDVW�RI�WKH�%LJ�,VODQG�
seems to be restricted by the range of the long-legged ant, 
Anoplolepis gracilipes, in particular. The long-legged ant is one 
of the three aggressively invasive ant species that have im-
SDFWHG�+DZDLУLÖV�QDWLYH�DUWKURSRG�FRPPXQLWLHV�yƿ�$��JUDFLOLSHV 
has all the characteristics typical of other highly successful 
invasive ant species: multiple queens per colony, very low 
LQWUDVSHFLßF�DJJUHVVLRQ��L�H��QR�ZDU���DQG�PXOWLSOH�QHVWV�SHU�
FRORQ\�rǀ�

$IWHU�VHWWOLQJ�LQWR�WKH�EHDFK�KRXVH��ZH�GURYH�DERXW�DQ�KRXU�
north to look for Hylaeus bees near the Hilton Waikoloa Re-
sort and development in the northern section of Kona. This 
area is the most consistently sunny part of the Kona coast and 
thus has the highest concentration of tourist development: re-
sort hotels, condos, shopping malls, large parking facilities, 
DQG�JROI�FRXUVHV��7KH�GHYHORSPHQW�LV�EURNHQ�XS�E\�YDVW�ßHOGV�
of SɡKRHKRH (twisty, ropy lava) and ЧDЧɡ (rough, blocky lava) 
on either side of the main road for long stretches. Invasive 
fountain grass (Cenchrus setaceus) grows along the roadside 
and, surprisingly, right out of the lava. Fountain grass poses 
D�VHYHUH�ßUH�WKUHDW�DQG�LV�FRQVLGHUHG�D�QR[LRXV�ZHHG�E\�WKH�
state. We saw it growing over lava at high densities for miles 
at a time. I did not recall seeing this abundance of grass on 
my last visit to the Big Island. 
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7KH�HLJKW�ODQH�KLJKZD\�DOVR�FDPH�DV�D�VXUSULVH��$IWHU�ODQG-
ing, we were greeted by the eerie lighting that stretches the 
full length of this new monstrosity while, in my mind, all I 
had remembered were two lanes cutting straight through 
stark, black lava. No grass, no highway. This change seemed 
so drastic on such a small island. I asked a local woman about 
LW��DQG�LW�WXUQV�RXW�WKDW�WKH�KLJKZD\�H[SDQVLRQ�KDG�EHHQ�FRP-
pleted less than a year ago. It reminded me of the highway 
RQ�2УDKX�WKDW�VWUHWFKHV�IURP�WKH�DLUSRUW�WKURXJK�+RQROXOX��
DQG�,�KRSH�WKDW�WKH�%LJ�,VODQG�ZLOO�QRW�VHH�WKH�VDPH�WUDIßF�
problems that plague that area. 

The Hilton Waikoloa Resort and its associated development 
RI� FRQGRPLQLXPV� DQG� VKRSSLQJ�PDOOV� VLW� RQ�$QDHKRÖRPDOX�
Bay, and is adjacent to some of the healthiest Hylaeus habi-
WDWV�RQ�WKH�LVODQG��$QDHKRÖRPDOX�ZDV�KLVWRULFDOO\�D�VSRW�IRU�
thriving aquaculture; King Kamehameha once frequented its 
heiau (temples) and loko i’a� �ßVKSRQGV��� 7KH� ßVKSRQGV� DUH�
still there today and are connected to the ocean by PɡNɡKɡ 
(sluice gates). Today the area is crowded with tourists and 
condominium owners, as well as visitors using the small pub-
lic access parking lot near the Lava Lava Lounge hotel bar. 
There were elaborate bathroom facilities and an odd, man-
made land bridge packed with lounge chairs and sunbathers.

We parked in the enormous parking lot at the Hilton Waiko-
loa and walked south from the public beach access point to 
WKH�ODUJHVW�VWUHWFK�RI�àRZHULQJ�QDXSDND�,ÖG�HYHU�FRPH�DFURVV��
7KH�+LOWRQ�:DLNRORD�FRPSRXQGÖV�ORJR�LV�WKH�QDXSDND��SHU-
haps it will be in their minds to protect this plant if questions 
of development arise. We settled here for the day. The nau-
paka was very much in bloom more so than any other nau-
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SDND�ZHÖG�VHHQ��DQG�ZDV�DOVR�EHDULQJ�IUXLWVÔQHZ�DQG�JUHHQ�
and small, as well as mature and white. I opened one, and its 
LQQDUGV�ZHUH�ZKLWH�DQG�àXII\��Hylaeus�LV�H[WUHPHO\�DEXQGDQW�
KHUHÔPXFK�PRUH�DEXQGDQW�WKDQ�DW�DQ\�RWKHU�VLWH�ZHÖG�YLV-
ited. Lasioglossum was also present, but we did not see any 
honeybees, and the only Xylocopa we came across were in the 
ZRPHQÖV�EDWKURRP��7KH�QDXSDND�JUHZ�WR�DERXW����IHHW�IURP�
WKH�ZDWHU��7KH�EHDFK�ZDV�D�PL[�RI�FRUDO��GDUN�VDQG�FRYHUHG�
E\�ELWV�RI�ODYD��DQG�ODYD�URFNV��$LGDQ�QHWWHG�DERXW�ßYH�Hy-
laeus bees and one Lasioglossum�LQ�RQO\�DERXW����PLQXWHV��$OO�
of the Hylaeus bees here are likely anthracinus, one of the spe-
cies that we petitioned the government to list as endangered; 
their entire remaining habitat is endangered.¹² +��DQWKUDFLQXV 
is sympatric with +��GLIßFLOLV in some parts of its range on the 
Kona coast, but anthracinus has Waikoloa to itself.¹³

$LGDQ�DQG�,�GLVFXVVHG�WKH�LURQ\�RI�SULPH�Hylaeus habitat be-
LQJ�VR�RIWHQ� ORFDWHG�ULJKW�QH[W� WR�D�PDVVLYH�UHVRUW��:KHQ�,�
ßUVW� VHW� RXW� WR� SODQ� WKLV� SURMHFW�� ,�ZDQWHG� WR� YLVLW� D� EURDG�

Carpenter bee collected post mortem
(Xylocopa sonorina)
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UDQJH� RI� TXDOLW\� KDELWDWV�� IURP� WKH�PRVW� ØSULVWLQHÙ� WR� VLWHV�
where Hylaeus habitat was entirely replaced by development. 
I imagined resorts in their place. It never occurred to me that 
some of the best habitat would be at the resorts. We were 
only midway through our trip and had visited Hylaeus habi-
WDW�DW�WZR�YHU\�SRSXODU�UHVRUWV��.DKXNX�RQ�2УDKX�DQG�QRZ�
Waikoloa. We noticed that resort guests tend not to stray 
YHU\�IDU�IURP�WKH�FRPIRUWV�RI�WKH�UHVRUWÖV�ORXQJHV��XPEUHOODV��
and bars, yet native plant habitat lies just a short stroll from 
these crowds. It seems like the presence of the resort and very 
OLPLWHG�SXEOLF�DFFHVV�SDUNLQJ�PLJKW�GHWHU�YLVLWRUV�ZKR�DUHQÖW�
JROßQJ�RU�ORGJLQJ�WKHUH��$V�ORQJ�DV�WKH�KRWHO�GHFLGHV�QRW�WR�
H[SDQG� �DV�7XUWOH�%D\�KDV�SODQQHG� WR��� WKHQ� WKH�SUHVHUYD-
tion of the habitat also preserves this feeling of a secluded 
paradise for the resort guests. It is almost as if, by providing 
D�FRQFHQWUDWHG��SRVK�EHDFK�H[SHULHQFH�IRU�LWV�JXHVWV�DQG�E\�
PDNLQJ�YLVLWLQJ�VHHP�GLIßFXOW�RU�HYHQ�LQWUXVLYH�IRU�RWKHUV��WKH�
resorts have inadvertently protected large swatches of beach 
habitat around their properties. That these two resorts also 
have habitat for Hylaeus makes them especially important to 
protect from development. 

$IWHU�D�IHZ�KRXUV�DW�WKH�QDXSDND�SDWFK��ZH�ZDONHG�QRUWK�SDVW�
WKH�UHVRUW�RQ�WKH�.LQJÖV�7UDLO��DQ�DQFLHQW�FRDVWDO�SDWKZD\��$�
ODQG�EULGJH�VHSDUDWHG�WKH�VHD�IURP�WKH�ßUVW�RI�D�VHULHV�RI�SUR-
WHFWHG�DQFKLDOLQH�SRROV��7KH�:DLNRORD�$QFKLDOLQH�3RQG�3UHV-
HUYDWLRQ�$UHD��:$33$��LV�UXQ�E\�WKH�8QLYHUVLW\�RI�+DZDLУL��
$QFKLDOLQH�SRROV�DUH�XQLTXH�FRDVWDO�SRQGV�ZLWK�VXEWHUUDQHDQ�
connections to the ocean that are home to many species that 
RFFXU� QRZKHUH� HOVH�yǃ�0RVW� RI�+DZDLУL� ÕV� DQFKLDOLQH� SRQGV�
are on the Kona coast, and a few remain in Volcanoes Na-
tional Park. The protected area of ponds at Waikoloa went 
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on and on and was quite gorgeous and lush with the green 
RI� VXEPHUJHG� SODQWV� DQG� àRDWLQJ� àRZHUV� IUDPHG� E\� EODFN�
ODYD� URFNV��$� EODFN�FURZQHG� QLJKW� KHURQ� �Nycticorax nycti-
corax) hid in some tall grasses and stared at us. The resort 
DQG�UHODWHG�GHYHORSPHQW�GHVWUR\HG�PRVW�RI�WKH�DUHDÖV�RULJL-
QDO�����DQFKLDOLQH�SRQGV��DQG�WKH�ELRGLYHUVLW\�LQ�WKH�UHPDLQ-
LQJ�SRQGV�LV�VWUHVVHG�E\�LQWURGXFHG�VSHFLHV�RI�ßVK�DQG�RWKHU�
RUJDQLVPV�rǁ�6WLOO��WKLV�UHVHUYHÖV�SRQGV�DUH�VRPH�RI�WKH�PRVW�
LQWDFW�DQG�ZHOO�NQRZQ�WKDW�UHPDLQ��,�ORRNHG�XS�ØDQFKLDOLQH�
pond” on Wikipedia later that day, and the main photo on the 
article was of an informational sign at Waikoloa. 

We saw a green sea turtle (Chelonia mydas) resting by the very 
edge of the water close to the resort, and luckily it was some-
what hidden behind a dune. We saw two children approach 
it so closely. I was frustrated with their parents for letting 
them do so, right in front of a bright sign that clearly stated 
that humans should keep their distance from the sea turtles. 

The transitions between strips of microhabitats at Waiko-
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loa are striking. The ocean breaks on big, black lava rocks, 
which transition into a broad strip of bleached coral pieces 
WKDW�UXQ�ULJKW�XS�WR�WKH�.LQJÖV�7UDLO��7KH�WUDLO�LV�àDQNHG�RQ�
LWV�PDXND�VLGH�E\�D�VROLG�ZDOO�RI�àRZHULQJ�QDXSDND�DQG�KH-
liotrope, which then give way to anchialine ponds further in-
land. Condominiums are built as close to this protected area 
as seems possible, their lanai looking over the ponds. Hylaeus 
anthracinus nested in the broad strip of stark, white coral all 
DORQJ� WKH� WUDLO��7KH\�ZHUH�à\LQJ� LQ� VXFK�DEXQGDQFH� WKDW� ,�
FRXOG�DOPRVW�FDOO� WKHP�D� VZDUP��7KH�EHHV�àHZ� LQ�DQG�RXW�
RI�KROHV�LQ�WKH�FRUDO�ZKHUH�WKH\�ZHUH�QHVWLQJ�LQ�DQ�H[FLWLQJ�
àXUU\�� ,W� WXUQV� RXW� WKDW� WKLV� NLQG� RI� FRUDO� KDELWDW� SURYLGHV�
critical nesting sites for Hylaeus (and Karl thinks that it is 
often the lack of viable nest sites that keeps Hylaeus from per-
VLVWLQJ�LQ�RWKHU�ORFDWLRQV���6RPH�ZHUH�HUUDWLFDOO\�à\LQJ�RYHU�
the coral, avoiding or pursuing mates and sometimes having 
VH[��:KDW�LV�ZLWK�WKH�VH[XDO�VLJQLßFDQFH�RI�WKH�\HOORZ�VSRW�RQ�
WKH�PDOHV"�,V�LW�D�VHFRQGDU\�VH[�FKDUDFWHULVWLF"�:H�JXHVV�VR��
ZH�ßQG�LW�DWWUDFWLYH��7KH\�KDUGO\�VWRSSHG�à\LQJ�WKLV�ZD\�DQG�
that, and it was rare to catch a glimpse of one stopping on a 
àRZHU�IRU�PRUH�WKDQ�D�VHFRQG�RU�WZR�

 


