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WELCOME

The legendary Dr. Isabella (Izzie) Kauakea Aiona Abbott, fondly (and
aptly) nicknamed “The First Lady of Limu,” would have celebrated
her 100" birthday this year. In tribute to her, and to celebrate the
importance of limu (seaweed) to Hawai‘i dating back more than

a century, we are dedicating this issue of Ka Pili Kai to |zzie and

her legacy. Not only was she a world-renowned scientist, author,
professor, mentor, and inspiration to all who knew her, but she also
embodied the true spirit of one who dedicated her life to ensuring
that the next generation of students of all different backgrounds
and cultures had invaluable opportunities to learn and thrive. In
the pages of this issue you will read firsthand accounts from just a
handful of people, among many, whose lives she shaped, and who
are now in a position to carry on her legacy.

In another very special tribute to Izzie this year, a brand-new
species of red algae, Martensia abbottiae, first found on the deep
coral reefs off the coast of Moloka'i, Hawai'i, was named after her.

| invite you to browse this issue to read more about lzzie through
engaging stories and images, and also learn how limu has helped
shape the history of Hawai'i and its people.

Cindy Knapman
Hawai'i Sea Grant Communications Leader

ON THE COVER:

A Hawaiian species of limu named
Kallymenia thompsonii which was
first discovered in Midway Atoll in
the Northwestern Hawaiian Islands.
This endemic limu was named by Dr.
Abbott and Dr. Karla McDermid for
Mark Thompson who was involved
in the opening of Midway Atoll for
controlled ecotourism.
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PRESERVING KNOWLEDGE, RESTORING LIMU
ABUNDANCE: GROWING A NETWORK OF LIMU
PRACTITIONERS

by JOSH MCDANIEL

FIRST LADY OF LIMU: MEMORIES OF AN INSPIRING
MENTOR AND BOTANIST

by DR, CELIA SMITH, BILL THOMAS, KAWIKA WINTER, AND
MAZIE K. HIRONOQ, U.S. SENATOH

A COMMUNITY APPROACH: REMOVING INVASIVE

ALGAE TO RESTORE NATIVE ECOSYSTEMS
by PAULA MOEHLENKAMP

LIMU TRADITIONS
by LURLINE WAILANA MCGREGOR

PLANTING AN IDEA: A GUIDE TO THE WONDER
OF MARINE PLANTS

by RACHEL LENTZ

BOOK REVIEW: HAWAIIAN REEF PLANTS
by JAN TENBRUGGENCATE

HAWAIIAN ALGAE HIGHLIGHTS

THE JOY OF LIMU
by MIWA TAMANAHA
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Limu ‘aki‘aki grows in the high intertidal zone, usually o basalt
rocks, Limu ‘aki‘aki is very tough and has to be:cooke d to be eaten
Traditionally, it was cooked with boiled meats or aﬂdded 10 SOUPS.
It is also boiled With squid 1o produgea Jelly. lhi?ﬁ'akn‘akl In this
photo has %{‘n grazed! Pho}d: Kim Maa, courtésy of KUA

£

Uncle Wally Ito Is passionate about limu, or seaweed.

He says limu has always been an integral part of Hawaiian culture, with uses in
food, medicine, and religious ceremonies.

In a traditional Hawaiian diet, limu was the third component of a nutritionally
balanced diet along with fish and poi, providing an important source of
minerals and vitamins. Limu, such as wawae‘iole (Codium edule), manauea
(Gracilaria caronopifolia), ele'ele (Ulva prolifera), kohu (Asparagopsis
taxiformis), and lipoa (Dictyopteris plagiogramma), are still a common
ingredient in many Hawailan dishes, adding flavor and spice to poke and stews.

“At one tim&ghere were countless different limu that were Being consumed in

3 '
Hawai'i,” UHci‘é'\‘@IIy says. “Today, we would be hard prassed to get a list of
20. So wc"Q‘;‘Iosl 9:;1!' knowledge of many kinds of limu.”

y
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The Waimanalo Limu Hui has béen - :
hosting monthly limu planting events id" -
Waimanalo Bay at Kalona Beach Park on.
O‘ahu since November, 2017,

Photo: Ikaika Rogerson

In 2014, Uncle Wally, along with Uncle Henry
Chang Wo Jr,, helped to organize a gathering

of limu practitioners with the support of the
nonprofit organization Kua‘aina Ulu "Auamo, or
KUA, a community-based grassroots organization
that supports creative and collective community-
based solutions to problems stemming from
environmental degradation in Hawai'i.

Tl ala WAl cmiem i mmcniim]l it sl e fnmias Tn G

http://online.fliphtml5.com/rblc/wyse/

1/21/20, 11:27 AM

“We believe that people in their communities

are experts in their resources,” says Tamanaha.
"So, fishers, farmers, and families that have been
caring for a place for generations have a lot to offer
conservation as a practice. This is Hawai’i, so that
means Hawaiian-centered practice and Hawaiian-
centered knowledge.”

Uncle Wally says the Limu Hui is dedicated to finding
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sixth year) is an opportunity for limu practitioners
to come together to nurture trust, accelerate
knowledge sharing, and collaborate toward
common goals.

Miwa Tamanaha, the co-director of KUA, says
that the Limu Hui fits in with the organization’s
place-based and Hawaiian-centered approach to
stewardship.

Uncle Wally Ito shows

gathered limu kala and

limu palahalaha. -
Photos Lerny m,o-’ 7}1.
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limu and continue traditional practices. The huiis
committed to passing on limu knowledge, educating

people about limu, and supporting efforts to

restore

limu through community-based aquaculture and

replanting.

Uncle Wally remembers, when he was young, going
to Ewa Beach near the mouth of Pearl Harbor to
collect limu manauea (Gracilaria coronopifolia). His

mom, who was Okinawan, pickled manauea in the
Japanese namasu style with vinegar and sugar. “I
grew up eating limu,” he says.

Uncle Wally says one of his favorite things to do is
walk the shoreline and try different limu: “That way
you get the full flavor and texture.”

Finding native limu has become more difficult in
most parts of Hawai'‘i, Ewa Beach, which Uncle
Wally visited with his mother as a child, was once
known as the Hale o Limu, or House of Limu, for the
abundant varieties of limu available there. “Limu
was just piled up on the beach,” he recalls, “but now
it is difficult to find in Ewa,”

“If you talk to limu gatherers from urban areas in
Honolulu or on Maui, they say that even 20 years
ago there was still a lot of limu on the shoreline, but
it has declined over the past two decades,” Uncle
Wally says. “And if you talk to people who harvested
limu 40 or 50 years ago, they will tell you it's an
even greater decline.”

Volunteers gather limudurin

e 2018

L a@. Photo: Kim Mo, courtesy of KUA

- i il
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The main culprits in the decrease of available limu are
urbanization, improper harvesting, and shifting ocean
conditions related to climate change. Native limu are
also crowded out by the ubiquitous invasive “gorilla
ogo” (Gracilaria salicornia), which has taken over
many reefs around the islands.

Despite the decline, demand for edible limu has
actually increased in recent decades with the surge
in popularity of poke, both in Hawai‘i and on the
continental U.S. Most of the limu found in poke
bowls orin the grocery stores is red seaweed, either
the invasive gorilla ogo or the native limu manauea,
grown from commercial aquaculture operations
across the islands that have been established in the
past few decades to meet the growing demand.

Many limu varieties also have medicinal and
ceremonial uses. Limu kala (Sargassum aquifolium) is
used as a poultice to treat cuts and wounds from coral,
and kala, which means to forgive in Hawaiian. It also
plays an important role in ho‘oponopono, a ritual to
resolve disagreements between family members.

Uncle Wally says he leamed from one kupuna of how
the ho‘oponopono ceremony is done differently in
Kalapana on Hawai‘i Island. In this case, the two sides
in conflict sit on a beach, and a lei made of limu kala is
placed on their heads. The two people then stand up
and walk into the water up to the point where the lei
floats off their head, and all the conflict and trouble
floats away with it. Then they come back, sit on the
beach, and celebrate the end of the conflict.

http://online.fliphtml5.com/rblc/wyse/

practitioners to pass on their knowledge of where
certain varieties of limu grow or how to prepare it
for eating.

Maintaining Tradition on Moloka‘i

In 2014, when the KUA Limu Hui held their first
“gathering of the gatherers” on O‘ahu, bringing
together limu practitioners from all over the six
main Hawaiian Islands, one of the limu experts
who made the trip was Aunty Vani (Vivian Ainoa)
from Moloka'i.

At Aunty Vani’s home on the south side of
Moloka'i near the Ali‘i fishpond, she has been
experimenting with growing a number of different
limu, including limu ele’ele and limu palahalzha
(Ulva lactuca).

- e
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He also tells of a legend from Maui of limu make-o-
Hana, or the seaweed of death, that could only be
found in one tide pool in eastern Maui. Only a few
people knew the exact location of the pool and visiting
it was taboo. However, warriors could break the taboo
and visit the pool to dip their spears into the limu to
access the lethal poison. According to the legend, all
the warriors had to do was scratch their enemy with
the poisoned tip and their enemy would die.

Limu knowledge and practices are still maintained,
primarily by kupuna in rural, sometimes isolated,
parts of the islands, but the scarcity of this once-
abundant resource has made it difficult for

1/21/20, 11:27 AM

“I'm so fortunate, it’s right outside my back
door,” says Aunty Vani. “And | don’t really have to
go anywhere to gather limu except to get in my
water outside.”

Blessed with a clear mountain stream, the bay in
front of her home is brackish most of the time,
and she says the green limu like ele‘ele thrive in
the brackish water. Aunty Vani places different
types of rocks and stones in the bay and observes
how the different limu grow on those surfaces.

“I've been trying to generate my own limu from
starting spores,” she says. “| experiment with
placing new rocks in the water and observing
how the limu grows. |'ve been documenting my
work and sharing that with the hui.”

http://online.fliphtml5.com/rblc/wyse/

Aunty Vani also hosts groups of school kids at her
house and shows them how to pick and clean the limu,

“You've got to massage the limu ele‘ele after you pick
it,” she says. “That makes it really nice and silky. Then,
all you dois add a little salt before you eat it.”

She says many of the kids she teaches are interested
in collecting limu to sell, but she tells them limu is for
sharing.

“| tell the kids once you get to the point where you
start selling limu and it's more commercial, the next
thing you know, we won't have it anymore because
they will overpick,” she says. “I teach them to just give
it to your family and to the kupuna. You're going to feel
so good when you share it.”

Page 9 of 46



Engaging the Community

Uncle Wally works tirelessly to spread knowledge

and awareness about limu, but he also supports
community groups who have begun to replant limu.
He cultivates limu in aquaculture tanks at the Anuenue
Fisheries Research Center run by the State of Hawai‘i
Department of Land and Natural Resources - Division
of Aquatic Resources, and then distributes it to
community groups who are organizing replanting
events.

Since November 2017, the Waimanalo Limu Hui has
been hosting monthly community planting events in
Waimanalo Bay at Kaiona Beach Park on the east side
of O‘ahu, The events regularly attract 75 community
members who come out to spend the day waorking and
enjoying the beach with their families.

“These events are growing the community,” says lkaika
Rogerson, president of the Waimanalo Limu Hui and
one of the organizers of the event. “There are people
that come every month, religiously. They believe in
this and want to participate.”

Planting limu is labor intensive. The hui members start
by making leis, with sprigs of limu braided into a base,
such as raffia fiber. Then, they tie the leis to rocks that
range in size from a softball to a basketball. The hui
uses a raft constructed from a large inner tube and a

http://online.fliphtml5.com/rblc/wyse/
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Limu tied to rock before being placed in the
acean for limu restoration, Photo: Katka,
Rogerson

- %

Rogerson says the planting efforts are having a positive
effect on the bay.

“We are definitely seeing a whole lot more fish
because as soon as we plant the limu, the fish come
and eat them, which is fine because just like the birds
spread plant seeds on land, the fish spread the limu
spores,” he says. “We're hoping the fish spread the
spores throughout the bay and maybe over into the
nexttown’s bay.”

The Waimanaleo Limu Hui has also taken on the task

of restoring the nearby Pahonu fishpond in the bay.
Every three months they combine limu planting with
wall restoration of the fishpond. For those events, they
get an average of 350 participants. The events have
become so popular that even visitors have begun to
show up to volunteer and participate.

Rogerson says fishpond restoration is part of the hui’s
efforts to take a more holistic view of the mauka to
makai, or the mountain to ocean, connections. Many
of the hui members are also involved in an organic
farm in Waimanalo that specializes in medicinal plants,
and others help with an ulu, or breadfruit, orchard.

“If we are talking about restoring something on
the shoreline, it's a process that starts at the top
of the mountain,” says Uncle Wally. “Replanting is

Page 10 of 46
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piece of plywood to float the rock-anchored limu leis important, but the replanting events are also an
out into the bay for placement in strategic spots. opportunity to create awareness and understanding

Gatherer searching for limu kala
in a tide pool. Photo: Kim Moa,
courtesy of KUA

in the community that in order to bring back the limu,
we have to restore the water—we have to recharge
the aquifer”

No Limu, No Fish
Uncle Wally also points to the role of limu as a primary
producer that is an essential part of the food web.

“Limu is the base. Just like on land where the primary
producers are the plants and grasses that feed the
cows—for the nearshore environment, it’s limu,”

he says. “Limu creates a habitat for a lot of other
invertebrates, such as small shrimp, and provides
hiding places for fish. The loss of our limu beds is a
huge part of the decline of our fishery. No limu, no
fish”

“Many people want to restore the fishery, but they
are looking at it from a top-down approach where
they protect the fish, or put more fish into the ocean,”
Uncle Wally says. "l try to make the point: if you want
the fishery to recover, start with the limu.”

Everyone interviewed for this article said that the

key to bringing back limu lies in increasing awareness
among young people about their environment and
their resources, and also in engaging the community
to eet invnlved.

http://online.fliphtml5.com/rblc/wyse/ Page 11 of 46
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“To me, planting limu is great, and | hope eventually it
brings it back in Waimanalo Bay,” says Rogerson. “But
| think the whole community aspect is even better,

because if we can rally up 350 people to come and do
manual labor, make limu leis and move rocks...well, Aunty Vani {Vivian Alnoa)and

| think that's the real accomplishment: growing the other gatherers. Photo: Kim Moa,
sense of community.” courtesy of KUA £

Miwa Tamanaha says that the work of the Limu Hui
really captures the spirit of the Kua'aina Ulu ‘Auamo
organization.

“Our name includes the metaphor of ‘Auamo, which
is a carrying stick that goes across the shoulders,”
Tamanaha says. "By working together, we can carry
our responsibilities together, and we can go farther
together. We are building an unstoppable limu
movement.”

g ' ! ." ™
. - 4l ‘f/' ,,——.W
= Uncle Wally, No) dhoney,

and Emily Akamipé fd-?ntﬂwk
gathered limusPhoto: Kifn Mo
gourtesy of KUA
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MEMORIES OF AN INSPIRING MENTOR AND BOTANIST

| first met Dr. Isabella Abbott as she emerged from
nearly 30 years at Hopkins Marine Station of Stanford
University, as its first woman, and first minority, full
professor in the Department of Biology. The year was
1976, and Dr. Abbott was already a force of nature,
As a visiting professor at the University of Hawai'i at
Manoa's Botany Department, and later as the G. P.
Wilder Professor, the Botany Department’s endowed
chair, Dr. Abbott had returned to her alma mater to
teach the stories of her Maui family from Lahaina,
the Kailiho ‘ohana. Through these teachings, she
built a lecture and hands-on Iab in the ethnobotany

Rl

http://online.fliphtml5.com/rblc/wyse/

of Hawaiian culture. She is credited with converting
many students to a lifelong love of plants and
Hawaiian uses, As a part of the cultural renaissance in
the 1970s, from 1976 to 1995 Dr, Abbott taught over
1000 undergraduate students who satin the aisles
and crowded into a standing-room-only lecture hall
to learn about the science behind Hawaiian cultural
uses.

It was some years later that | came to realize the

fullness of Dr. Abbott’s “other career” - marine
botany. Trained at the University of California,

Page 13 of 46
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Previous page: Isabella “Izzie” Abbott taught at Stanford’s Hopkins M

arine Station from 1960 to 1982, Photo: Chuck Painter, Above: Major

herbaria are part of a multinational effort to digitize specimens and make those high resolution images avallable via several online portals
These algal specimens are examples of Dr. Abbott’s scientific work, now deposited at Bishop Museum. The color grid with the specimen
ensures balance in color while scanning. A herbarium is a repository for dried plant specimens, as the basis for future scientific study.

Berkeley, Dr. Abbott taught marine botany summer
courses for more than 10 years at Hopkins Marine
Station. These students were the upcoming leaders

in marine botany on the continental U.S. and

went on to lead the Department of Botany at the
Smithsonian’s National Museum of Natural History,
teach at marine stations around the country and on
university campuses, and her students remained her
friends for life. Many things stand out through these
years: her discipline (eight books and over 150 papers
describing the marine algae of California and over

50 percent of the Hawaiian algal flora); inclusiveness
and loyalty (colleagues in Europe, the U.S., and across
the Pacific); ability to navigate unknowns (graduate
degrees from the University of Michigan and the

University of California, Berkeley); and especially her
work to perpetuate her culture and her science.

Dr. Abbott, as a Hawaiian, led by example, and lived
in two worlds — her culture and her science - with
grace and humor. She nurtured diverse generations
of mainfand and local students while maintaining
high standards and also offering a helping hand. As
a fitting tribute to an amazing individual, on June 20,
2019, many friends and family gathered to celebrate
100 years of Hawaiian science and culture on the
anniversary of her birth. To share one of her favorite
sayings, let'’s all “Be Hawaiian!! Eat limu!!”

DR. CELIA SMITH

A HEALTHY OCEAN ALSO

MEANS H
BUT HEA
OCEAN NV
PEOPLE,

DR. ISABELLA ABBOTT
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During the mid-1980’s, while visiting with Dr. Isabella
Abbott, who | knew as Aunty Izzne she turned to me
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Her path to inspiring so many began in 1976 with
her offering of ethnobotany at UH. Over a 20- year
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land means healthy people. A healthy ocean also
means healthy people. But healthy lands and ocean
means a resilient people. And that’s who Hawaiians
were.” She also added, “Pala ka hala, momona ka
ha‘uke‘uke - When the pandanus fruit ripens, the
ha'uke‘uke sea urchin is fat” With this ‘Glelo no‘eau
(proverb), Izzie reminded me of the bigger picture:

while Hawaiians ate the sea urchin, the real prize was

the parrot fish, which fed on the urchin.

As we talked she went on to tell me that the distance

from mauka (inland, toward the mountain) to makai
(ocean) in some ahupua‘a was so great that it was

inefficient for families to access its resources directly.

Instead, Hawaiians practiced “ko kula uka, ko kula
kai,” an informal exchange among “those of the
upland” and “those of the shore.” Fundamentally,
while the ahupua‘a system managed mauka-makai
resources, it also united Hawaiians from mauka to
makai.

Aunty lzzie taught these principles to many others,
informally while just visiting with her and formally
during her tenure as a professor at the University of
Hawai‘i (UH), influencing many to become current
resource management leaders in Hawai’i.

http://online.fliphtml5.com/rblc/wyse/

1/21/20, 11:27 AM

PENuUY, 1Zz41e providgeu g idinsionmdauve expenenee
for over 1,000 students, enthralling them with
stories of the many ways these plants provided the
underpinnings of culture. She also examined the
ahupua‘a from a functional perspective. In 1992,
she published La’ou Hawai’i: Traditional Hawaiian
Uses of Plants, mainly to explain to students the
ahupua‘a and why the cultural uses of these plants
across mauka-to-makai gradients were critical to
Hawaiian society. She made science accessible by
tying culture and science together while reinforcing
the importance of understanding the intimate
connections between the land, ocean, and people,
and how complex ecosystems and their resources
could be sustained.

Aunty lzzie took the ahupua‘a, an amorphous
concept to many, and gave it substance. She taught
students about staple crops from the land and gifts
from sea, clothing made from kapa, cordage for all
occasions (the botany of canoes as she would say),
and the sticky plant sap that allowed birds to be

caught for a feather or two and released unharmed.

She gave them the insight to see how a complex
land-sea gradient could allow mature Hawaiian
communities to thrive, And they loved her for it.

BILLTHOMAS
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..MY ABILITY TO DO A
THESIS IN HAWAIIAN
ETHNOBOTANY WOULD
NOT HAVE BEEN POSSIBLE
WITHOUT THE PATH SHE
PAVED...
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of Paepae o He'eia; Celia Smith is a full professor
at UH Manoa teaching students about limu; Karla

DR, KAWIKA WINTER

It is said that one does not choose their own legacy,
but rather one's legacy is decided by those they
leave behind. In the case of Dr. Isabella Abbott, a
woman who had touched the lives of thousands

of people in her 93 years on this earth and deeply
influenced the lives of several hundred, including
mine, the definition of her legacy is ours to tell. In my
case, | was one of her last students, and | certainly
benefited from the experience and wisdom she
gained over a long and illustrious career.

As an undergraduate, | was in the last ethnobotany
class that Dr. Abbott taught before she retired.
While pursuing a Master’s degree, my ability to

do a thesis in Hawaiian ethnobotany would not
have been possible without the path she paved,
and she knew my research was to be a part of her
legacy. After finishing my PhD and working for more
than a decade in biocultural resource management,
| took the helm of the recently designated National
Estuarine Research Reserve (NERR) in He'sia, O'ahu.

Founded in 2017, the He'eia NERR’s 1,385 acres
include the estuary of the He'eia ahupua'a on
Kane'ohe Bay. It was initiated because community
leaders saw the powerful role science could play
in saving the place that they loved, and is the
culmination of more than 25 years of community-
based efforts. It is the newest NERR and the first in

McDermid is a full professor at UH Hilo; and Rosie

Alegado is an associate professor in the UH Manoa
Department of Oceanography and conducts
collaborative research within the NERR. In addition,

faculty members throughout the Hawai‘i Institute of

Marine Biology at UH Manoa were touched by Dr.

http://online.fliphtml5.com/rblc/wyse/
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the nation to incorporate indigenous culture into its
structure and function.

It wasn't long before it hit me that the work that is
happening in the He'eia NERR, melding indigenous
and conventional science, is an integral part of

Dr. Abbott’s legacy. Not only was the designation
process led by people who learned from her, but the
people leading the restoration of the He'eia ahupua‘a
and conducting the research are former students

of Dr. Abbott’s, in one way or another, and whose
journeys would not have been possible without her.

Dr. Abbott was also a trailblazer for Hawaiian faculty
and scientists at the University of Hawai'i (UH)

and beyond. At the age of 31, she earned a PhD in
botany from the University of California, Berkeley
and became the very first Native Hawaiian to earn a
doctoral degree in the field of science. Several years
later she became the first woman faculty member
in biological sciences at Stanford before retuming
home to Hawai'iin 1982 to teach at UH and not
only share her passion with her students, but work
tirelessly to provide students of Native Hawaiian
descent the opportunity to follow in her footsteps.

To name just a few of her past students or mentees,
Kanekoa Kukea-Shultz is the executive director of
Kako‘o ‘Oiwi; Hi'ilei Kawelo is the executive director

Abbott through her influence on this institution in its
formative years until today.

Without Dr. Abbott, none of us could be walking the
paths that we are now on; but, because of her, we
are all walking on this path together.

DR. KAWIKA WINTER

Page 17 of 46



1/21/20, 11:27 AM

An aerial view of the ahupua‘a of
He'sia andd 8 'cia National
Researghies which includes

unique ua:[\l'ﬁa‘mmanne

tml:ilﬁﬂﬂuding He'eiﬁ . N
Fistipond‘managed by Pacpie o W

o FlecEld iand lo'l kalo
managed, S 0w
Photat Milke Rezyionski, Photo
Resource Hawal'ts
(e~ 2%, =

DR. ISABELLA KAUAKEA
YAU YUNG AIONA

http://online.fliphtml5.com/rblc/wyse/ Page 18 of 46




1/21/20, 11:27 AM

ABBOTT WILL FOREVER
BE AN [CON IN HAWAI']

for her academic achievements, revolutionary seaweed research, various
accolades, and over a hundred limu-related publications. However, it's the
values she embodied as a person that make her a timeless inspiration to
Native Hawaiians and to the entire state of Hawai'‘i.

Dr. Abbott grew up in an era when Native Hawaiians confronted harmful
misconceptions and offensive stereotypes, and a time when women were
seen as lesser than men. She rejected those narratives and instead lived
authentically as a passionate young Native Hawaiian woman who became the
world’s leading expert on algae in the Pacific. She always credited her love

for algae to the limu lessons she learned from her mom while playing on the
beach as a child. Her upbringing led her to understand that Hawaiians have
always been scientists. She uplifted Hawaiian culture and the relationship that
Western science has with Hawaiian culture throughout her algal researchin
Hawai‘i and California. She inspired University of Hawai‘i at Manoa to create
a Hawaiian ethnobotany bachelor’s degree and touched the lives of countless
students through her teachings. She once said in an interview, “Hawaiian
culture is unbelievably sophisticated,” and every day she embodied the
meaning of those words.

Dr. Abbott is a treasure to scientists, Hawai‘i, Native Hawaiians, and anyone
told that they can’t do something because of their background. She will always
be remembered and honored as one of Hawai‘i’s most inspirational leaders.

MAZIE K. HIRONO, U.5. SENATOR
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untesrs removing invasive,
-native eeds during
a community workday in
Maunalua Bay, Photo courtesy
of Malama Maunalua
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. Isabella Alona Abhott
on her 80th birthday,
Photo: Celia Srith
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A COMMUNITY APPROACH
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by PAULA MOEHLENKAMP

While the diversity and beauty of plants on land

are easily seen by us, we may often overlook their
aquatic counterparts hidden beneath the sea. Algae,
photosynthetic plants ranging from microscopic
phytoplankton to larger seaweeds, live in fresh and
seawater and fulfill a variety of important functions,
including the production of oxygen and the provision
of habitat and food. Although limu, various species
of seaweed native to Hawai’i, are an integral part of
the environment, the rapid spread of invasive algae
over recent decades has raised concern for the future
health of limu and their ecosystems.

Originally, multiple species of invasive algae were
purposely brought to Hawai‘i for commercial
aquaculture projects, while others were introduced
unintentionally over time by ship fouling. Many

of these alien species flourish in high-runoff

1/21/20, 11:27 AM

REMOVING INVASIVE ALGAE 1O RESTURE
NATIVE ECOSYSTEMS

environments characterized by excessive nutrient
concentrations and sedimentation. As invasive alien
algae (1AA) spread, they cause a cascade of ecological
and economic damage. Research has recognized |AA
as particularly problematic for Hawaiian reefs as they
smother coral reefs and native algal communities,
permanently altering natural habitats and reducing
biodiversity. Two areas particularly hard hit on O‘ahu
were Kane‘ohe Bay and Maunalua Bay.

In Kane’ohe Bay, decades of encroaching IAA created
a visible shift from healthy coral reef ecosystems to
overgrown algal patches and inspired a pioneering,
two-pronged management approach. Beginning

in 2005, the “Super Sucker” was introduced to
Kane‘ohe, a maneuverable suction system designed
for divers to vacuum large quantities of invasive
algae off acres of reefs. The “Super Sucker” system

Left; Malama Maunalua volunteers conducting a benthic-algae caver survey. Photo: Malama Maunalua
Right: Hawaiian collector sea urchins, Tripneustes gratillo, eat the small pieces of algae in the cracks in the reef to help prevent regrowth,

Photo courtesy of NOAA
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Super Sucker platform in Kane'ohe Bay, Photo: John De Mello, Nature Conservancy

targeted Gracilaria salicornia and Kappaphycus/
Eucheuma spp., troublesome species of smathering
algae. The second phase of management began in
2011 with the introduction of tens of thousands of
nickel-sized Hawaiian collector urchins, which naturally
graze on algae, clearing reefs and promoting coral
growth.

Researchers soon saw a drastic decline of non-

native seaweeds, with some invasive populations
disappearing entirely from Kane‘ohe by 2015. Adding
further encouragement, studies have shown that

the mechanical removal had minimal environmental
impact and did not cause damage to important reef
building species such as corals and crustose coralline
algae.

Managers of Maunalua Bay have taken a different
approach. Historically, the bay was a complex coral
reef ecosystem, including sandy and grassy sectors,
now surrounded by urbanized watersheds in southeast
O’ahu. Known to be one of the first settlements

when Polynesians migrated to Hawai'‘i, Maunalua

e Ho'olle ) * hawaiiss
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Bay is rich with Native Hawalian history and
culture. Its abundant marine life made it an ideal
place for fishing, and it became home to multiple
fishponds. Over time, human activities, such as
excessive land-use, pollution, and overfishing,
have combined with the spread of invasive algae
to cause the degradation of coastal coral reefs,
affecting marine life and impacting the ecological,
economic, and cultural value of Maunalua Bay. For
Malama Maunalua, a local grassroots organization
committed to preserving and protecting the area’s
remaining natural and cultural resources, invasive
algae removal is one of its key management
practices.

In 2009, Malama Maunalua partnered with The
Nature Conservancy and Pono Pacific, a local
business, to use government stimulus funds to
address the invasive algae problem. The group
targeted removal of three invasive algae: Gorilla
Ogo (Gracilaria salicornia), Leather Mudweed
(Avrainvillea lacerata), and Prickly Seaweed
(Acanthophora spicifera). Their goal was to
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Aerial view of voluniteers removing
invasive algae during a community
workday in Maunaiua Bay. Photo
courtesy of Malama Maunalua
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within Paiko Lagoan where
invasive, non-native seawead
was successfully removed. Photo
courtesy of Malama Maunalua

Invasive algae are collected in

sacks by community members and
transported to local farms to be used
on crops. Photo courtesy of Malama
Maunalua
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encourage community participation in removing
the densest invasive algae growth to promote
ecological restoration of coral reefs and seagrass
beds. Ultimately, this stimulated not just the
ecosystem but also local employment and
community engagement, and these efforts are
thriving even a decade later.

On organized community workdays, called huki,
volunteers collectively remove invasive, non-
native seaweeds from pre-selected plots in
neighboring Paiko Bay, an area within Maunalua.
“Every plot is scientifically assessed both before
and after each removal event to determine
impact. We maintain data on each assessment to
help guide future removal efforts,” explains Doug
Harper, executive director of Malama Maunalua.
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Its management strategy also includes seeding native
limu, enhancing native herbivory with sea urchins,
and decreasing local nutrient and sediment runoff

to create an ideal environment for native species to
succeed.

“One of the biggest issues we confront is the
inaccessibility of some algae populations. We are
making significant strides in the Paiko area due to
our fantastic community support, but some parts of
the bay remain inaccessible. We suspect there are
colonies of invasive algae in those locations we worry
are able to prosper and seed other parts of the bay."

Nevertheless, the results are rewarding. Due to its

efforts, Malama Maunalua has seen the extent and
volume of invasive algae drop, the return of native

-

Divers using Super Sucker to vatuum
invasive algae off the reel Photo: Kanako
Uchino, Nature Conservancy
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algae increase, and consequently a shift back to
benthic sand instead of choking mud. A secondary
benefit is that the nutrient-dense algae removed
are sustainably utilized at local farms and serve as
excellent fertilizer and insect repelient on crops like
taro and sweet potatoes.

For these important sites around O'ahu, the battle
against invasive algae will continue, whether by
applying vacuums, recruiting urchins, or through
old-fashioned manual weeding. But the efforts have
proven invaluable: wherever native limu has been
given a second chance to thrive, local ecosystems and
communities have been equally enriched.

1/21/20, 11:27 AM

Page 26 of 46



1/21/20, 11:27 AM

TIONS

by LURLINE WAILANA MCGREGOR

“When | was growing up, if you went to a lG‘au, you would know who prepared
the food and what area it came from by just knowing the taste of the limu and
the kinds of limu that were utilized. Basically, you could tell where the families
came from by the raw stuff they made,” says Malia Akutagawa, who was raised
on the east end of Moloka‘i. Now 48 years old and an assistant professor of law
and Hawaiian Studies with both the University of Hawai‘i at Manoa’s William S.
Richardson School of Law and the Kamakakiiokalani Center for Hawaiian Studies
in the Hawai‘inuiakea School of Hawaiian Knowledge, Malia Akutagawa was
taught by her grandmother from a young age how to pick limu. She says her
grandmother, Katharine Kalua Hagemann Akutagawa, or Grandma Kitty, was
known as one of the best limu pickers on the island. Grandma Kitty learned from
Tutt Hapa Kalua, who was cousin to Malia’s great grandmother, Ha'aheo.

Just as the generational transmission of fishing traditions has tended to remain
in the domain of the men, it was the women who were the limu pickers and
who passed down the knowledge to the women in their family, even until today.
From the time of the earliest settlements, laws and regulations known as the
Kapu system dictated every aspect of life in Hawai’i, from the proper time to
fish, plant, or harvest, to appropriate behavior towards chiefs. Kapu is most

http://online.fliphtml5.com/rblc/wyse/

Left: A print from an
instructional module
published In June, 1987 by
the Hawai'i State Department
of Education entitled “Limu:
Learning about Hawai'i's
Edible Seaweeds.”

Right: Katherine Kalu
Hagemann Akutagawa,

who Malia Akutagawa calls
“Grandma Kitty", sitting. Her
sisters Anita and Leone stand
in back at the old Kamalo
Wharf In East Moloka'i.
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Left: Historical photo of
women in Hawai'i collecting
limu. Photo courtesy of Bishop
Museum Archives

Right: Fresh limu kohu for sale

at Tamashiro Market in Kalihi
at $21.95 a pound.
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often translated as forbidden or prohibited, as in ‘keep out’. Yet it also means
sacred, or consecrated; thus a place, an object, a person, or a way of doing
things is likely to be kapu if it is sacred and must be protected. There were
prescribed punishments for breaking a kapu, sometimes as severe as death,
which assured that people respected and abided by them.

The Hawaiians were very much attuned to their environment, and the Kapu
system helped to protect ecosystems, assuring a sustainable food supply that
would provide for future generations. Land and ocean resources were held in
trust by the ali‘i, or chiefs. Harvest rights were overseen by a konohiki, who was
an expert resource manager and steward of the ahupua‘a, which was the land
division that extended from the mountains to the sea, including watersheds
and all nearshore marine resources that lived in the intertidal zone. The
konohiki had the knowledge of the life cycles of the fish, limu, crab, and other
invertebrates in the ocean that were near shore in the ahupua‘a. Konohiki, in
turn, were advised by kupuna, or elders, known for their particular expertise in
specific areas, and konohiki could place a kapu on whatever resource needed
protection, whether that resource was dwindling or it was simply the wrong

1/21/20, 11:27 AM
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nme o1 year 10 be narvestng.

There were many kapu that dictated which foods
women were allowed to eat. Foods that were
embodiments of the gods or that were used for
sacrificial offerings, for example pork, bananas,
coconuts, and many deep sea creatures such

as ulua and sea turtle, were strictly forbidden.
However, women could gather and prepare certain
foods that they were not allowed to eat, and could
eat varieties of kapu foods, like certain types of
bananas. There were times during the year and
certain occasions that the kapu were relaxed, but
otherwise the lines were clearly drawn, and women
had their own realm of foods that they gathered,
prepared, and ate.

Limu played a vital role in the Hawaiian diet, and it
was entirely within the purview of the womens' role
not only to gather and prepare, but to provide for
its consumption and use by the entire community.

It is not surprising, then, that women became the
foremost limu experts. Limu was as integral to a
meal as fish and poi, and although it was considered
a condiment that was eaten primarily to spice up
other foods, the minerals and nutrients that it
provided were essential to a healthy diet. While

the word limu encompasses marine and freshwater
algae, mosses, liverworts, lichens, and even some
corals, there were specific names for each limu.
Different limu were used for different purposes,
including consumption, medicine, and ceremonies.

http://online.fliphtml5.com/rblc/wyse/
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Limu that didn’t serve any purpose were often not
given a name, and were simply referred to as ‘opala
limu, or rubbish limu.

The Kapu system formally ended in 1819 with the ‘ai
noa, when Kamehameha Il not only sat down to a
meal with women, which was kapu, but the women
ate foods that were kapu for them to consume. But
despite the end of the system two hundred years
ago, women continued to pass down the knowledge
of limu to the next generation of women to become
limu gatherers and preparers,

Isabella Aiona Abbott, born in Hana, Maui in 1919,
one hundred years after the ‘ai noa, learned about
every edible limu around her grandmother's
house in Lahaina from her mother. This knowledge
inspired her to become an expert in ethnobotany,
documenting the gathering, preparation, and uses
of edible seaweeds. Dr. Abbott’s work included
the documentation of countless edible varieties

of limu, and inspired new interest and even new
respect for the sophistication of Native Hawaiians
who had always had this knowledge. She toured
the islands and recorded which kinds of limu

were most common and abundant in which areas.
Kaua‘i, for example, was especially well known for
its limu kohu. She also learned from her research
that Hawaiians consumed more different kinds of
limu than any other Polynesian or Pacific Islander
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Laan Hawai'i

TRADITIONAL
HAWAILLAN USES OF PLANTS

ISADELLA ATONA ANDOTT

communities. She hypothesized that this may have
been a result of the kapu that dictated what women
could eat, and not eat, which inspired them to
investigate other nutritional alternatives, both plant
and animal. "l can think of no other case in which,
for religious reasons, a generally neglected food
source came to figure so greatly in a year-round
diet,” writes Dr. Abbott in La‘av Hawai'i: Traditional
Hawaiian Uses of Plants.

Dr. Abbott only found two limu species that were
kapu to both men and women: limu pakaiea was
not eaten by anyone who had shark ‘aumakua in
their families because this limu served as a blanket
for young sharks; and limu lipe‘epe‘e would not be
consumed by hula dancers. Limu lipe‘epe’e grows
in underwater cavities where it is hidden, and the
intangible secrets of the hula would become hidden
from anyone who consumed it.

Dr. Abhott alsa dacumented other uses of limu in

http://online.fliphtml5.com/rblc/wyse/

Dr. Isabelia Alona Abbott. Photo: Celia Smith

dissention, participants would be given a piece of
limu kala, followed by prayers to make the family
whole again. Upon forgiveness, each person would
eat their limu. Limu kala was also used for cleansing:
a kahu, or priest, would purify a person, object, or
place by sprinkling a mixture of ‘clena (turmeric)
and salt water with the limu. This ritual was
commonly used following the burial of a relative,
when someone who had been with the body prior
to burial had to be cleansed. It was also used for
fishermen before they set out at the beginning of
the season in July to fish for ‘opelu.

When the Kapu system ended, so did the

authority of konchiki to manage the lands and
impose restrictions when resources were being
overused. The expansion of westernization often
resulted in overharvesting of local resources to
fabricate products to trade for foreign goods. This
contributed to the breakdown of the ahupua‘a, and
in 1839 Kamehameha Il eadified fichine riochte and

1/21/20, 11:27 AM
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addition to consumption. ‘A’ala‘ula is a limu that
was paired with ‘ala’alawainui, a forest plant, for
opening and closing medicinal treatments. Limu kala
was essential, but used in different ways, in several
ceremonies. For example, kala means to forgive,

so in ho'oponopono, a ceremony to heal family

Notwithstanding the passing of time, political,

and social change, Hawaiians never lost their
preference for traditional foods and gathering
practices, and the knowledge continued to be
passed down through the generations. There are
many accounts that document how limu continued
to be a favored food during the first part of the
twentieth century. Queen Lili'uokalani’s fondness
for limu huluhuluwaena was well known, and in
1906, several years after the annexation of Hawai'i
to the United States, Lili‘uokalani had a restriction
notice posted in the Kuokoa Nupepa:

The news is being made known to all who
go sea bathing or fishing in the waters of
Hamohamo in Waikiki Kai, Honolulu, O‘ahu, that
Queen Lili'uokalani is placing a restriction that
no one is to go and take the Limu Paka‘eleawa‘a
and the Limu Huluhuluwaena, the ‘Opihi, the
Alealea shells, ‘Ina urchins, Ha‘ue’ue pencil
urchins or the Pipipi shells in the area directly in
front of the Royal Grounds. Her own royal hands
planted and cultivated all of these things noted
above, and anyone who goes to get these things
which are now being restricted will be arrested
and punished by law. All of these things that
were planted by the Queen were brought here
from Hilo, with some from Lahaina, some from
Moloka'i, some from Kaua’i, and others from
Waialua, here on O‘ahu.

Heed this restriction. J. O, Carter Agent

Honoluly, T.H. March 1, 1906

Waikiki was famous for its limu, and oral histories
of Waikiki residents during the early part of the
twentieth century, recorded by the Center for Oral
History at the University of Hawai'i in the latter
part of the century, document the abundance of
limu. Wilbur Craw, born in 1914, recalls picking
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management of the marine environment inside the
reef to konohiki and the tenants of the ahupua’a.
The konohiki became more of a landlord than a
resource expert, who might be more influenced by
pelitical and social forces than the need to protect
resources.

HOOLAHA HOOKAPU.

1/21/20, 11:27 AM

Ke hoike ia aku nei ka lohe 1 na mea
apau, e hele nei ka auvau kai, a lawaia
paha ma ke kai o Hamohamo, ma Wal-
kiki-kal, Honolulu, Oahu, ke hookapu
nel ka Moiwahine Lilivokalani aole e
kii 1 ka Limu Pakaeleawaa, me ka Li-
mu Huluhuluwaena, Opihi, Pupualea-
lea, I-na, Haueue ame ka Pipipi, ma

ke alo ponoi iho o ka Pa Alil

Na

kona mau Ilima alii ponoi no | kanu a
hookawowo | kela mau mea apau i ho-
fke la ae la maluna, a o ka mea e kil
ana | keia mau mea e hookapu ia nel,
e hapu fa no oia, a hoopai la e ke ka-
ngwai. O keia mau mea apau i1 kanu
ia e ka Moiwahine mal Hilo | lawe
ia mai ai kekaht no Lahaina kekahi,
no Molokal kekahl, no Kauai kekahl,

no Waialua, Oahu nel, kekahl.
E hoolohe | keia hookapu,

J. O. CARTER,
Agena.

Honolulu, T. H., Malaki 1, 1906,
3081—Mar. 2. 9, 16, 23. 30
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limu at Waikiki when he was growing up:

“When we first moved out there [to Diamond
Head], Waikiki was loaded with limu lipoa. Oh, just
loaded! That young limu would come up and there
was a sort of golden brown, you could see it on the
rocks, That lipoa, new [ipoa, tender. We'd go out
and we'd be always careful to pinch it off or you
took a cheap pair of scissors and cut so you don’t

disturb the roots. We used to put itinto flour sacks
and take it out to Lunalilo Home, that’s where the
old Hawaiians were. Yeah, my mother used to take
it out there and she used to give it to the people out
there. Oh, they'd go crazy over it. Soon, everybody
along the coastline or the hotels put in swimming
tanks. To keep the algae from growing, they put
chlorine in it. Then to save pumping it into the
sewer, they drain it into the water. So as a result, the
limu beds that used to be plentiful around Diamond
Head, [were] all wiped out.”

Despite dwindling limu resources in the more
populated areas, kiipuna were still passing down
their traditions well into the 1970s, especially in the
rural areas, where Malia Akutagawa was growing up:

“The way my grandmeother would teach me to pick
limu is we would always look at the moon calendar
and track the tide and we would go out at low tide.
We would go to the beach in front of her house at
Ulapu‘e. A stream came out, and the limu would

1/21/20, 11:27 AM

attach to these little kukui nuts. We would see a
pile of kukui nuts along the intertidal zone and we
would just pluck the limu ele’ele from there, pinch
an inch from the root. She would make me gather
my own and she would gather her own and she
would test me, You would have to clean itin the
water, then do the fine tune cleaning at home in
fresh water. She was really meticulous about it. The
good ele’ele is like fine baby hair, it’s really about
touch, you have to pluck out all the bumps. You
know, Hawaiian style, they want you to become
masterful at it, you don't want someone to bite a
piece of sand. If you cleaned it kapulu (carelessly),
you would be ridiculed and scolded by your elders,
so my way of cleaning is very meticulous, the way
my grandmother’s was. We would rinse it two or
three times, not too much because you still wanted
the ocean taste. Then we would make them into
little balls, squeeze the excess water out, put it in
a bowl, then my grandmother would put Hawaiian
salt on it and cover it. The limu would absorb the
salt, and it would taste better over the next few
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days. She would store some in the freezer and put
some in a jar in the ice box and practically every
dinner, we would have stew or fish and poi and you'd
always have limu with it. There are times when |
have a powerful craving for limu ele‘ele the same
way | enjoyed it as a daily snack stored in Grandma’s
icebox.”

Before refrigeration, prepared limu would be kept
in small calabashes covered with ti leaves. Only limu
kohu or limu lipoa, which was stored in a pt‘olu,

or ti leaf packet, would keep longer, sometimes for
months. Dr. Abbott observed that “it was a rare
Hawaiian household that did not have some kind of
limu at all times.”

Dr. Abbott wrote that during the first half of the
twentieth century, it was commeon to see small
groups of Hawaiian women in mu‘umu‘u and hats
cleaning limu on sandy beaches during low tide. This
was a familiar sight in places like the shoreline from
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Kahala to Waikiki and in Ewa, on O‘ahu, and along
Hilo Bay on Hawai’] Island. During her lifetime this
sight began disappearing, and the amount of edible
limu has continued to diminish during Akutagawa's
lifetime. In rural East Moloka‘i, where Hawaiian
traditions and practices remained stronger than
other piaces, there have been changes.

“We couldn’t go beyond the edge of the ahupua‘a,
my grandmother always told us to stay in our own
territory,” Akutagawa said. There were zones for
where you could do things. You would not surf
where people would be spearfishing along the reef
or where the kupuna would be gathering limu.,
That's your ice box. I've seen an erosion of cultural
practices and a total lack of understanding of these
unspoken rules.

“We're losing our access to the limu and all the
delicacies that our kipuna knew. The limu ele‘ele
has started to disappear from changes in the

http://online.fliphtml5.com/rblc/wyse/

weather patterns from when my grandmother was
little. There’s drought, torrential rains, introduced limu
coming in on the bottom of ships to Maui that break
free, all those things affect the limu. The generation
under twenty-five years old probably no longer has the
knowledge; over thirty, they still know.”

Dr. Abbott closes La‘au Hawai‘i: Traditional Hawaiian

Uses of Plants, written almost three decades ago, with

this food for thought:
“...Considerable knowledge of limu can still be found
among Hawaiian elders, so this, too, qualifies as an
area of cultural continuity. Unfortunately, degradation
of the reefs and the case of purchasing limu instead
of gathering it threatens the transmission of this
living body of knowledge to subsequent generations.
| hope that every Hawaiian who has a parent or a
grandparent to instruct them in this skill will make it a
high, personal priority to learn it, Otherwise, we will
be reduced to re-educating ourselves from scholarly
literature —the equivalent of reinventing the wheel.”

Historical photo of women gathering
limu and ‘epihi in an area called
Coconut Island, Hawal'l. Photo:
Bishop Museum Archives

v
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Authors of Howaiian Reef Plants (left-right)
Celia Smith, John Huisman, and Isabella
Abbott at Waikiki Aquarium book signing
event, Photo: Hawai'l Sea Grant
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PLANTING AN [DE

A GUIDE TO THE WONDER OF MARINE PLANTS

by RACHEL LENTZ

For most, when they hear the word “reef” a celebrate, and protect these amazingly diverse, yet

mantal imaaa af multoralarad Frarale and fech Af all uillmarahla nlante Hauniian Rosf Dliante hae haan
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sizes, shapes, and hues springs to the mind’s eye,
perhaps bearing a resemblance to a Finding Nemo
background. But often missing from this enticing
mental landscape are the plants, a wide variety

of colors, shapes, and structures filling in the gaps
and completing the complex, abundant ecosystem.
Algae are ubiquitous, and though we come across
them routinely while swimming or snorkeling,
many tend to overlook them when thinking of what
species inhabit coral reefs.

In 2007, when she was 88, Isabella Abbott
collaborated with two other renowned botanists,
John Huisman and Celia Smith, to produce an
unparalleled resource for those interested in filling

1/21/20, 11:27 AM
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celebrated for over a decade now as the go-to work
that delivers not just identification information
(with gorgeous photos and illustrations) of over

200 commonly found species, but is also a primer
on Hawaiian shorelines, marine plants’ roles in the
reef ecosystem, and their cultural significance to the
people of the islands.

In order to protect vulnerable reef systems, it
becomes critical to recognize the interactions of

all the species that contribute to these complex
ecosystems. These marine plants, so caringly detailed
in Hawaiian Reef Plants, are a vital component of the
reefs that should be acknowledged, understood, and
appreciated by all.

that knowledge gap by learning how to identify,

FROM THE ARCHIVES OF..

@ The Honolulu Advertiser
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Book on reef plants satisfies

By Jan TenBruggencate
Advertiser Columnist

There are lots of books, popular
and technical, on the colorful fish
of the Hawamnan reefs, a number
on shells and other invertebrates,
and even some on the Hawaiian
cultural uses of marine resources.
But there are few comprehensive
books on the plants of the reefs.

That's a little like bird-watching
and not noticing you're in the
forest.

A new volume, “Hawaiian

Reef Plants,” produced by the
University of Hawai‘i Sea Grant.
steps into the void. striding

dhn Baa hadcvinnn mameclane nwd
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your reds, blue-greens, greens
and browns. You've got big lcafy
ones, stout rubbery ones, ones
that wave like hair in the current,
and rocky forms that on some
shores are more important for
building reefs than corals.

The authors, Australian botanist
John Huisman and University
of Hawai'i botanists Isabella
Abbott and Celia Smith, open
with a short course in marine
botany, plant identification and
other information, and strongly
make the point that while the
book identifies individual plant

rammninn tha acamui dia e lrace Faw

tourists and industrialists, and
limu pickers.”

The volume discusses pollutants,
aggressive alien seaweeds,
Hawaiian cultural uses, how

to avoid becoming part of the
problem on Hawaiian

reefs and more.

If you decide to become a student
of Hawaiian seaweeds, the book
has tips on how to collect them,
including how to press specimens
50 you can keep them for years.

A few other books contain

vinafiid tn v ntlinw ne Aannciiaads
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scientific, providing photographs
that will help the average beach-
goers identify the seaweeds
they're seeing, and enough
technical detail to satisfy more
accomplished sea folk. It’s a 264-
page paperback listed at $24.95.%

If you’ve been impressed by
shapes of the corals and the
variety of fish on the reef,
consider the algae. You've got

.‘}JL’LIUB, (S I \!\'UIIIUIIIE I\LZ-V mwn
understanding them is the reef as
a community.

“Let’s not be simplistic. Our
marine plants live or die as
members of complex ecosysiems
of interacting plants, animals and
physical factors,” the authors
write in their foreword. They
warn readers that the book “will
occasionally lead you into that
wider world of fishes and coral,

1/21/20, 11:27 AM

although some may be difficult
to find. Among them, “La‘au
Hawai'i: Traditional Hawaian
Uses of Plants™ and “Marine
Red Algae of the Hawaiian
Islands,” both by Abbott.
“Plants in Hawaiian Culture” by
Beatrice Krauss, and “Scaweeds
of Hawai*i, A Photographic
Identification Guide,” by William
Magruder and Jeffrey Hunt.

© COPYRIGHT 2007 The Honolulu Advertiser
*Publication cost increased with second printing,

HAWAIIAN ALGAE HIGHLIGHTS

ADAPTED FROM HAWAIIAN REEF PLANTS

Hawaiian reefs are home to about 300 species of large, visible native algae, about 150 small native species, and
another 100 species that are still unidentified or suspected of being introduced. These reef algae, or limu, are
the plants of our coasts. They trap the sun’s energy and scrub surrounding nutrients from the water to grow into
blades, fronds, turfs, or crusts.

LIMU KOHU

Asparigopsis taxiformis
RED ALGAE

Plants of Asparigopsis have creeping runners that hold fluffy pink or grayish upright columns.
Asparigopsis is one of many red algae which have, during their life, an alternate phase with a radically
different appearance. This limu is probably the most highly valued algae used as food by Hawaiians. If

http://online.fliphtml5.com/rblc/wyse/
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you collect these plants for food, leave behind the creeping portions, which will readily regenerate.

Gracilaria coronopifolia
N RED ALGAE

This limu can be recognized by its cylindrical or slightly tapering branches, and generally it displays
two equally thick branches at each branching point. This food limu was once common in the islands,
but its popularity has caused the depletion of many natural populations. Gracilaria species are

an important food sources throughout the world, and in Hawai‘i, they are often offered as ogo, a
Japanese name for the genus.

33 Nedr e Ho ol ) * hawal

LIMU WAWAE'IOLE

Codium edule
GREEN ALGAE

This limu sometimes branches irregularly, sometimes displays two equally thick branches at each
branching point, and sometimes forms mats on reef flats. Despite the range of growth forms, all
members of the genus Codium are readily recognized by their spongy consistency. When limu
wawae'iole (meaning “rat’s foot”) is prepared as food it is usually chopped or pounded and mixed
with salt.

http://online.fliphtml5.com/rblc/wyse/
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LIMU KALA

Sargassum aquifolium
BROWN ALGAE

The limu kala body consists of distinct stem and leaflike branches. Specialized branches, known as
receptacles, serve as containers of reproductive structures, and are so tightly branched that they
appear burr-like. This limu is used by Native Hawaiians for food, medicine, and ceremonies including
special hula, and purification and forgiveness encounters. Limu kala helps ho’oponopono participants
cleanse their hearts and minds to forgive any real or imagined slights.
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LIMUE
A HAWAIIAN DELICACY
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In 1987, Gourmet Magazine, the epicurean’s former favorlite source of information about food, included a feature article on
cooking with limu. The author travelled to Hawai‘i and even interviewed lzzie Abbott for the story. The above images are select
photos from that article, depicting (left) limu gatherers and {clockwise from upper right) “picnic platters of pork kombumaki,
papaya and ogo salad, seaweed cake, and poke”

THE JOY OF LIMU

by MIWA TAMANAHA

Limu is foad, first and foremast, for fish, forming part of the foundation of a complex trophic
web that spans from plankton to people. Limu is also food for people, probably most commonly
brought to mind as an essential ingredient in our lunchtime poke bowls. Limu has extensive
uses in all manner of foods, both Hawaiian and the many other ethnic types represented in our
communities, and at events from baby parties to New Year celebrations. Pickled, salted, dried,
raw, chopped, fried, boiled, no matter the form, limu for eating is a gift shared among friends
and family for affirming ties.

Unfortunately, as urbanization and invasive species pressures increase, the limu which we eat

so fondly is disappearing from our coastlines, and only by deliberate effort can we reverse that
trend. The recipes on the following pages propose a different, more abundant relationship

with limu, from a taste being lost to us, to an ingredient that is vibrantly present, both on our
shorelines and in our bellies. In caring for our ocean places, we can all be a part of bringing these
recipes to life and to our tables. From soups and salads to crispy snacks, explaore and experiment
with the tastes and textures of this traditional, yet novel, ingredient.

1/21/20, 11:27 AM
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EXCERPT FROM THE LIMU EATER
PUBLICATION PREFACE

By Heather ). Fortner

In 1974 a class called “Living Wealth of the
Oceans” was taught by Dr. John Bardach, then
director of the Hawai‘i Institute of Marine
Biology. Six of us shared an interest in Hawaiian
seaweed, or limu, and selected “Seaweed Use
in Hawai'l"” as our class project. We researched
historical and contemporary uses of limu in
Hawai‘i, made up and tested recipes, held
limu cooking demonstrations, made displays,
and decided to make a collection of Hawaiian
seaweed recipes.

We discovered that some seaweeds are
essentially spices, used sparingly to flavor or
accent dishes, while others are as different and
versatile as land vegetables. We looked at how

Py
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the Hawaiians had used over 70 varieties of the
local limu and compared this with how other
Pacific people prepare their native seaweeds.
We discovered that different ethnic groups
have different uses and names for particular
seaweeds and also use different ingredients to
prepare them.

The next summer | received a joint grant from
the University of Hawai'i Sea Grant College
Program and the Marine Option Program

to continue this study with the objective of
creating a cookbook on Hawaiian seaweed.

The result of this study has become more than
a cookbook. The Limu Eater introduces a food
that is unfamiliar to most and identifies where
it grows, what it looks like, how it is used, and
where it can be found. In addition, it describes
some of the ethnobotanical uses of local
seaweed such as for medicine or in ceremony.
Thus, what started out to be just a collection of
recipes has become an introduction to the art
and craftsmanship of limu eating.

This publication is currently out of print, but an electranic
copy can be obtained by contacting Hawai i Sea Grant at
(808) 956-7410 or Iknapman@howaii.edu.

The Limu Eater: a cockbook of Howalion seaweed was
produced by Hawai‘l Sea Grant in 1978,

RECIPES

LIMU-TOFU DRESSING

Limu added to this tofu dressing
lends a distinctive flavar. Limm
‘ele'ele, limu huluhuluwaena, and
1imu lipoa can each be used, togethex
or singly. Originally intended for a
grean salad, this dressing is just as
good with a limu salad,

1/2 € limu, salted and prepared
1 C tofu (1/2 block)

1/2 clove garlic

4 T shoyu

Juice and pulp of 1 lemon

Dash of oregano

Dash of marjoram

Add all
of the ingredients to a blender and

Chop the limu very fine.

mix, using sufficient water to make
a creamy consistency. This dressing

should be used within a week.

1/21/20, 11:27 AM

LAVER SOUP

1 C limu pahe'e or rehydrated nori
2 C water
1 10-1/2 oz. can beef consommé
Juice of 1/2 lemon

Bring the water to a boil, then
add the limu (if using nori, cut into
Add the consommé and

lemon juice, heat just to boiling.

small pieces).

Add a twist of lemon peel in each
bowl. Serve with toast or saltine
crackers.

http://online.fliphtml5.com/rblc/wyse/

LIMU LEPE ‘ULA'ULA soup

1 C wet limu lepe 'ula‘ula, packed
1 onion, thinly sliced

1T oil

/4 C rolled oats

water

shoyu

salt

black pepper

- U
et O

In a medium saucepan stir-fry the
onion in oil until the strong smell
goes away. Add the oats and cook
until slightly browned. Cut or break

the limu into bite-sized pieces, then
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MISO SOUP WITH LIMU

1/4 C limu 'ele'ele or
2 T limu kohu or limu lipoa
1/4 C dried shrimp
5 C water
1/4 € miso, dissolved in 2 T water
1 egg, beaten
Green onions

Soak the shrimp in water for at
least 15 minutes, then boil for 10
minutes or longer until tender. Add
the miso mixture, then slowly drip
the egg into the water to create egg
"flowers." Stir gently and remove
from heat. Just before serving in
small soup bowls, add the limu and

onions.

LIMU KALA CHIPS

Deep fat frying changes the tex-
ture of limu kala from tough and
leathery to crisp and brittle. Use
only the large, clean, holly-like
"leaves"-~their size and shape make
suitable chips. Serve with a dip
or crush and sprinkle on a fish
casserocle.

Limu kala
Fat for deep frying
Salt

Cut the clean leaves from the

http://online.fliphtml5.com/rblc/wyse/
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add the water and limu to the soup
pot. Bring to a boil, then lower
heat and simmer for 20 minutes, The
soup should not be too thick. Add
shoyu and seasoning.

N =—

LIMU PAHE'E SNACK CRISPS

1 € 1limu pahe'e, washed (if using
nori sheets, cut to cracker size
and dampen slightly)

20 rye or wheat crackers

1 Maui onion, cut in small chunks

1 C grated cheddar cheese
Arrange a layer of limu on each

cracker, top with an onion piece,

sprinkle with cheese. Toast under
the broiler until the cheese melts.

Serve hot.
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stem, discard the rest of the plant.

Rinse with fresh water, then drain

well. Pat dry before frying; any

water will cause the oil to spatter.
Heat the fat to 375°F, add a few

leaves at a time, and cook until

brown and crisp.

with salt.

Seanan deschptivns. belove
are from the Hull'la
seazgnal calendar, avallable
It HawiliSeaGrant.org

WELEHU

InWelehu, we see 2ninorease inhuge
weather systems

NOV/DEC

o

http://online.fliphtml5.com/rblc/wyse/

Drain well, season

Serve hot.

1/21/20, 11:27 AM

CALENDAR 0f EVENTS

MAKALI'I

Makal'l is marked by the presence of the
star constellation Makali'iin the night sky,

DEC/JAN

'cmmr

"

KA‘ELO

Vibrant sunrises and sunsets markthistime
of year,

JAN/FEB

o . :-_;6""

KAULUA

The sandy shareline isshifting and moving
whie schools of Moi are seen in the shalovs

FEB/MAR
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2019

21 NOV
SCIENCES AND

THE SACRED:
CONVERSATIONS ON
MAUNAKEA

Seminars will paira
Hawaiian practitioner
with a UH Manoa faculty
member to explore
topics from various
knowledge systems. Art
Auditorium, UH Manoa
campus, 5:30-7:00 PM.
More info. at: http://bit.ly/
SciencesAndTheSacred

06 DEC

VOLUNTEER FOR
ALOHA BOWI

Volunteers needed

for this fun and
educational event where
teamns of high school
students compete

in a Jeopardy-style
tournament and are
tested on their knowledge
of the ocean sciences and
ocean policy. Positions
include science and rules
judges, score and time
keepers, graders, and
set-up/breakdown crew.
Contact mworkman@
hawaii.edu. More info at:
http://bit.ly/AlohaBowl

2020

13-14 JAN
HAWALI'I STATE
CLIMATE CONFERENCE
HA O KE KAl
Showcasing Hawai'i's
response to climate
change through policy
implementation, citizen
engagement, and
research. East-West
Center, UH Manoa

Campus, 8:30AM-4:30PM.

More info. at: http://
climate.hawaii.gov/
conference

1/21/20, 11:27 AM

09-12 FEB
AQUACULTURE
AMERICA
CONFERENCE

Hawai'i Convention
Center, Honolulu,
“Navigating with
Innovation, Technology
and Culture.”
https://www.was.org/
meeting/code/AA2020

15 FEB
ALOHA BOWL

Hawai'i's only academic
marine science
competition for high
schoolers will be held

on the UH Manoa
campus, 8am-5:30pm.
To register a team:
808-056-7410 Or
uhsgcomm@hawaii.edu

SCIENCES AND THE SACRED

The University of Hawai‘i Provost’s Office, together with the Biocultural Initiative of the Pacific and the Hawai'i Sea
Grant Center of Excellence in Integrated Knowledge Systems, is hosting a lecture series titled “Sciences and the Sacred:
Conversations on Maunakea.” Each lecture is pairing a Native Hawaiian practitioner with a UH faculty member and is
intended to inspire and inform subsequent discussions of the contemporary issues surrounding Maunakea.

Visit http://seagrant.soest.hawaii.edu/integrated-knowledge-systems/ for more information.

39 i Xat » Ha'olle

NANA

Through thatranskion nto summar, the ol o
wrrounding us become kess vibrant

WELO

The charatteriztics of winter have gone and we
settleinfo summer.

IKIIKI

Theocean has calmed with some days of
perfect glassy conditiom.

KA'AONA

As gy and ocean condRrions calm, activity
beneath the ocean suface seems o increase

MAR/APR APR/MAY MAY/JUN JUN/JUL
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10-13 MAR

PRIMO CONFERENCE

The Pacific Risk
Management '‘Ohana
focuses on making
Pacific Islands more
resilient to the impacts of
natural hazards. Hawai'i
Cenvention Center,
Honolulu.
https://coast.noaa.gov/
primof

~ - 2
22 APR
EARTH DAY
Celebrate with your

local community. UH
campuses will host

APR

MALAMA MAUNALUA
HUKI

Help remove invasive
algae in Maunalua Bay
atthe community Huki.
Malama Maunalua
Huki events include
ashort lesson on the
Maunalua Bay region,
invasive algae, and the
ecology of Maunalua
Bay. Visit http://www.
malamamaunalua.org

activities throughout for more info. and huki
the day. Visit dates/times.
www.hawaii.edu/calendar

for updated information.

{\\/1 f’&‘ \Y

GRAU FELLOWSHIP
APPLICATIONS

A unique degree-to-
work experience for
postgraduate students
who have an interest

in ocean resources

in Hawai'i and the
management and policy
decisions affecting those
resources. More info.
and dates at: http://bit.ly/
HawaiiSeaGrantOpps

08 JUN
WORLD OCEANS DAY

Celebrate locally this
global event honoring
our oceans. Past

events have included
ocean education,
sustainability activities,
and fun for all ages. Visit
worldoceansday.org for
details.

JUL

KING TIDES

PHOTO SURVEY

Join us in photographing
the highest high tides of
the year so that we can
learn about the impact
of sea-level rise. Visit
PacificlslandsKingTides.
org for dates and details.

JUL 13-17
NATIONAL MARINE
EDUCATORS
ASSOCIATION (NMEA)
CONFERENCE
OCEANIA invites you to
Honolulu to come and
learn about the people,
culture, and marine
organisms of Hawai'i!
For details visit: https://
www.marine-ed.org/
conference/2020

HANA LIMU FESTIVAL

The annual festival held in November in Hana, Maui, aims to promote deeper understanding of native limu as an ‘ono,
nutritious part of the traditional Hawaiian diet. As an educational event, emphasis is placed on sharing information and
celebrating limu as indicators of the health of nearshore ecosystems. Each year the festival brings people from across the
islands to enjoy a weekend of music, hula, games, arts and crafts, and a silent auction. Please visit http://www.muolea.

org/ for more information.

KA PILI KAI (ISSN 1550-641X)
University of Hawai'i

Sea Grant College Program

2525 Correa Road, HIG 208
Honolulu, HI 96822

http://online.fliphtml5.com/rblc/wyse/

NON PROFIT
US. POSTAGE
PAID
HONOLWILY, HI
PERMIT NO. 278

Page 45 of 46



1/21/20, 11:27 AM

Isabella Aiona Abbott
Hawaiian Marine Algae Notecards

Bishop Museum Press

Developed by the Bishop Museum, this set of notecards features specimens from the
Bishop Museum Herbarium Pacificum and was published in honor of the 100" anniversary
of the birth of Isabella Aiona Kauakea Abbott. The chosen specimens are from Dr. Abbott’s
scientific research where she described these new species, adding them to our native

Hawaiian marine flora.
‘ 10 notecards + white envelopes
: Date of Publication: June 2019

Size:5x 7 in.
=
Y

&
k Place your order at: bishopmuseumpress.org

ISBN: 9781581781335
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