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Aloha Hanauma Bay l- ducation Program Volunteer,

In the days ahead, you vvi H be introduced to the many faces of Hanauma Bay�people svho vvork
dihgently to ensure that visitors to the Bay ireat it vviih care and respect. This is no easy feat. These
individuals sviH share their knowledge and experience as part of your volunteer traimng and many
svi H vvork side by side vviih you during your time spent at l-llanauma II3ay. Training topics sviH range
from the geological origins of southeast Oahu, to the current staius of our marine resources and vvhat
steps are being taken to protect them.

Armed Yvith this information, ~ ou viiHjo'fn a teatA ot ded1cated voluflteers vvho vvork to insure that
vlslh.'1 s h.' IlanaMna Bay afe educated lrl proper 1'eef etiquette so as h.' 1Afnimize vlslior lrBpaci ai the
Bay. YoM' ettorts vvHI not only create better vlsltols you YvlH be vvorklng to forge a greater applecla-
tion for our marine environment that vvHI extend far beyond Hanauma Bay.

I look forvvard io vvorktng Kvlth Qou and M'ge you to contact me at arlv tttAe %'1th arlv questtons,

Mahalo for your time and commitment,

Morgan Manll,zuka
Umversltv of l-llasvatt Sea  lrant  ..OHege Program
HBEP Volunteer Program Coordinator
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Hanauma Bay has come to symbolize the struggle between the expanding visitor industry
and the need to conserve the natural resoulces of the Hawaiian Islands.

In 1928, Bishop Estate deeded Hanauma Bay to the City 8 County of Honolulu for use as
a recreational area. As early as '!952, the Board of Public Parks and Recreation declared
that Hanauma Bay was probably the most popular of all Oahu parks. In 1967, Hanaurna
Bay was designated Hawal ! 8 first Mlaf Inc Conservation Dlstl let  MLCD! In order to pefmit
people to see lt as naiuf'6 oflgln8lly fashioned lt, befole Irrepal8ble clamage Is clone.  Con-
serv8tlon at HanaUrna 88y, HQilQ/LJ/U Stclf'-80//etin, 9/23/67!

The Bay's popularity continued to soar, especially with commercial tour operators. By
1988�NB City 5 County, Department Gf P8rks ancl Recfeailon BstllT!atecl th8t an avel age
of IQ,QQQ people packed the beach at Hanauma Bay each day. The stress produced by
such Bnof mous crowds Gn the lleaf'shof'6 Bnvlfonmellt was Bvldeni. Visitors wadi! Ig In Ne
water stirred up clouds of sediment that blocked life-sustaining sunlight and cleated debris
problems for the struggling coral. People walking on the reef unknowingly damaged the
exposed cof'8ls, algae ancl Gthef Gf'g8nlsms. On llunIBIGUs Gcc8slons, an oily sheen f'6-
sultlllg froIT! the Use Gf I loll-wa tel pf'Gof sunscl Ben cove! Bcl Ne W8iel over ihe I eef fiat. The
fishes wef'6 feel 8 variety Gf lnapfopf late 8ncl potent!8!Iy ha! mfU! foods. Abulldant llitel" Gn
the beach and in the water constituted not only an eyesore, but a serious health hazald
for green sea turtles who are known to ingest plastic debris. Many visitors urinated while
swimming, creating a growing concern for elevated bacteria levels. This ugly scene did not
reflect the vision of Hanauma Bay as a Marine Preserve. Instead, the Bay was suffering
f! Gnl Igllorance, Bxplolt8tlol I and cal elessness.

Finally, in 199Q, the City 8 County, !3epartment of Parks and Recreation, took action to
reduce visitor-related problems by restricting the number of people enteling the Hanauma
Bay. Although this vehemently contested measure reduced the visitor count by two-thirds
, it really only affected the scale of the problem. There needed to be 8 way to educate visi-
tols about Ne necessity Gf caring fof' Ne IT!af'Ine Bl Ivllonnleni.

For yea! s the University of Hawaii Sea Grant College Program had been following the
plight Gf Hallauma Bay &lan ihe Intent Gf lntlatll"Ig 8 beach-site BcIUc8tlon proglam aimed at
promoting conservation among the visiting public. In the same year that the City K County
restrictions went into effect, Sea Grant unveiled the Hanauma Bay Education Program.
Consequently, limiting access and increasing public awareness through education evolved
8s ihe iwo key ITIethods io pleserve ihe 88y.

Today� the BdUcatlol I pl Ggram has 8 co!ps Gf Gvef' "! QQ 8ctlve and seasonal volUnieels, all
Bight nlembef staff ancl has feceived numefous awards ancl lecognltlon. DUrlng the last
calenclaf yeal, voIUnieels clon8ted "!"! �5QQ hoUls to educate ancl enhance ihe expel Ience Gf
the neally Gne mllllon vlsltors to the 88y. The progranI continues to grow as pal"i Gf HawaII
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Sea Grant within the University of Hawai'i School of Qcean and Earth Science 8 Technol-
ogy, 8ncl has non-profit st8tus thtough the Unlverslty Gf Hawa!'t Foundation.

ln adclltton to pfomot!ng stew8rdship Gf the Bay by park users� the EGIL!Cation Program also
acts as 8 resource for the community. Staff and volunteers help to build and maintain Gut
archives, host special events away from the Bay, and sponsot a weekly lecture series as
a part of our growing Qutreach Program. Volunteers are invited to participate in these and
other community outreach activities, and are also needecl to lead local school groups Gn
tours during outings to the Bay.
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1. To plan and develop a dynamic program in environmental education.

2. To train volunteers to represent the program's mission to the public and to assist in vari-
ous program Bctlv! ties.

3, To InlpleIT!ent appropriate educational Bctlv! ties.

4, To disseminate information about the program activities through newsletters and media
I eleases.

5. To coordinate with the City 8 County of Honolulu Department of Parks and Recreation,
the Unlverslty Gf Hawaii Sea 6! Bnt Extension, ServIce Bnd pl"Ivate citizens g! Gups Gn
IYIatte!"s Gf envll onIYIen,tal eclucatlol I.

6. To seek funding in support of educational projects and activities.

I-lanaoma Bay Education Program
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Program Awards

~ Hawai i's Fifteenth Annual First Lady's Outstanding Volunteer Award �991!, a cer-
tificate of recognition for outstanding voluntary service, presented by Mrs. John D. Wai-
hee

~ The U.S. Department of the Interior's Volunteer Service Award �992-3!, for out-
standing commitment to the stewardship of America's public lands and natural and cul-
tural resources

~ Chevron Conservation Award �993!, a national award honoring outstanding contribu-
tions to the conservation of our nation's natural resources

~ Take Pride in America Certificate of Recognition �993!

~ Recipient of the Council of the City 8 County of Honolulu Certificate �993!, honor-
ing and commending the Hanauma Bay Education Program

~ Earth Day, Every Day Environmental Award �993!

~ British Airways Tourism for Tomorrow Award �998!

City 8 County of Honolulu Honored and Commended the HanaBay Education Pro-
gram, for its committment and dedication in educating the public about the preservation
and protection of Hanauma Bay �005!

~ City 8 County of Honolulu recognized Hanauma Bay Volunteers for their Exempla-
ry Service to the Community �006!

Hanauma Bay Education Program
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Friends of Hanauma Bay
<~vv

1990 was a critical year for Hanauma Bay in terms of balancing conservation interests and
visitor needs. The enactment of the City 5 County's public access regulations and the
initiation of the Hanauma Bay Education Program served to coalesce the conservation ef-
fort to slow the destructive activities of the overwhelming crowds of the 1980s. These were
important steps, however, the movement lacked visible broad-based support. Recogniz-
ing this, Peter Rosegg, of the Honolulu Advertiser, wrote an editorial requesting interested
persons to call a hot-line and identify themselves as part of the community that supported
the preservation initiatives. Those who called ultimately became the first of many citizens
to form the Friends of Hanauma Bay.

The purpose of this non-profit organization is to:

Develop, maintain and protect the natural qualities of Hanauma Bay Nature
Preserve. The membership has agreed to:
Conserve the fragile natural resources of this unique marine preserve
Educate the public on the proper use and enjoyment of this unique site
Assist government agencies in the development and management of Hanauma
Bay
Promote an atmosphere of enjoyment for local residents and visitors
Promote and foster the development of other marine preserves providing similar
experiences as Hanauma Bay for residents and visitors

 from the Articles of Incorporation of the Friendof Hanauma Bay!

The Friends of Hanauma Bay have proven to be effective environmental advocates in gov-
ernment, neighborhood boards, and public hearings. Members' efforts give vital support to
the community through conservation and preservation initiatives.

The Department of Parks and Recreation has recognized the Friends of Hanauma Bay as
the official adopting agency for Hanauma Bay. In this capacity, it is responsible for annual
clean-up events and special projects performed in collaboration with the Hanauma Bay
Park Manager.

Although the Friends of Hanauma Bay and the Hanauma Bay Education Program
have a similar goal- the preservation of the bay -they remain separate organiza-
tions. All HBEP volunteers, however, may receive a free membership to the Friends of
Hanauma Bay.  A membership form is included in this handbook. Your membership will be
activated if/when you fill out the membership form and submit it to an HBEP staff member,
or mail it in. The membership fee is waived for HBEP Volunteers.!

Hanauma Bay Education Program



~ The perogative to volunteer your services regardless cf your present eccncmic ccndilicn,
race, color, ancestry, sexual orienlation, political affilialion, religious affiliation, sex, age,
physical cr mental handicap, or marital status

~ An appropriate and meaningful job
~ Training lo enable you to effectively carry out your duties
~ Suitable recognition and appreciation for ycur efforts

Understanding and tulfilling ycur job assignment and time commitment
Ensuring that the information ycu share with the public is accurate and presented in a
nontl'greatening Bnd LInderstandable mariner

~ Arriving and leaving according to schedule  see AÃ8mfgnc8 PcIicy, page 34!
~ Maintaining prcfessional dress and behavior  see App88I'en@8 P@Ney, page 35!

Keeping BCCLII Bte I ecords of yoL! I t!me �88 K88pIAg Acct Bf8 R8cQAf8, p808 37!
llnforrning an HBEP Staff member as soon as possible if you are unable to perform your
dL! ties

~ Showing consideration and wcrking as a member cf a team with staff and other volun-
teers

Following all the guidelines and policies established by HBEP

l-Ianauma Bay Edoeatioo Prooram
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/Host f I8w YQ/LIfI /88r5 5P8ffG 8 QBP' 5fl~~c/o!4'/P g 8xP808fIO8Q vo/LNt88r5 58for8 //I8P 8//8f IG
t/I8 vQ/LIf7/88l /!I3Ifliflg. T/II5 8Ap8rI8ffc8 gl v85 p'QLI 8 gooc/ IcI88 of If'/IB/ /o 8xp8c/ c/LIriflg tf'QLIr
5/!if/. Fof' t/7Q58 Iflc/IvidLIa/5 v//'IQ lv8r8 LffI86/8 to 5/Iac/ow 8 Yo/LNt88! poor' to tl'BIrIIf lg, t/78 fo/-
/olftfif lg IriforITIBtIQH 5/IQLI/c/ 58 Jl8/P/LI/.

The weather at the Bay is typically hot and dry, and scmetirnes quite windy. Remember to:

~ VVear your nametag
~ II3ress in cool and ccmfortable clothing

Brlllg watef' and a snack
Ut/Bar sUnscl een

~ Bring a hat and/or sunglasses

Also, many volunteers wade into the water during their shift, so you might want to wear a
bathing suit or swim trunks. If you plan lo snorkel before or after your shift, you are wel-
ccme lo store your gear in the docent room while you are on duty.

Whet  o Do

~ Park in the Employee parking lot  adjacent lo the commercial parking Iot!
~ Report to the education office
~ A staff member or experienced volunteer will be assigned to help you learn your way

al'Gund

PII Obe iilon8@ Pell"IIO@

All volunteels go through a probationary period of three volunteel shifts. Upon completion
Gf youl i!!st thl 66 voIUnteer shifts, you will! Bcelve yoUr voIUnteel t-shl! t. The probation-
ary period helps new volunteers as well as the program. For youl part, it helps staff to
recognize you as a new volunteer who might need a little extra assistance. A volunteer in
uniform is expected to be knowledgable of genera! operations and comfortable with their
I Bspons! b! Iltles.

Please continue to check-in at the Education Office for each shift during your probationary
period. After probatiorl, you are Br!coulaged, but not required, io check in with education
staff whel"I you a!"l lve fo! yoU!" shift.
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Volunteers are encouraged to stop in ihe docent room before their shift. ln the docent room
you will find:

Volunteer Time-sheets 5 Sign-In Book
Daily Rotation Schedule
Lockers to store belongings during your shift
Posilngs Gf Inlportant announceIYIents ancl upcoming events
Materials and artifacts to use during tours
A wall calendar with an updated volunteer schedule
Mlclowave oven ancil sink

A quiet place to take a break!

l-Ianauma Bay Edoeatioo Prooram
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Vo llU AiIeeI" SiIB IOAs

R8qUlr8f778l7tS: YQIU/7]88rS r788Q B wof'kll7g Bl7Q' BccUlB/8 know/80g8 Qf t/78 lsSU85 Bl70
col7c8rnS wBf'rBnlll7g /f78 8QUcBtlQl7 pf'GgfBf7! Bnd B cl'8gf88 Gf f/U8l7cp'!n f/78 f7BIUlBI, cUIIUrB/
Bl7Q' /7lSIQAcB/ BSp8cfS of //78 BBp'. Af/8/ frBll7ll7g, yQLl wI// 58 8xp8ct8cl /Q ol/ 8f7/ Yl Sl/Gl'5 IG
ff! 8 F'B! A /7p' stBff !!7 g //78 Upp8l BAG IGw8f pB! A YGIUl7 /88! StBfiQl75 Bf76  /l7 So!778 cB585/ /8BQ-
I/7g l7BtU! B/ /7/ls/GrjitGUrs. A// YGIUl7/88! 5 w/7Q G/8B/ 0! 8cf/p' wlf/7 I/7 8 pU6/lc l77LlSt pf858f7t B
wBf'lT7, frl8l7Q/ji Bncf prof855lonB/ BftltUc/8, col775078c/ wit/7 B wl/llngn855 fo fP 881 BOO' /BIA wit/7
l78w p8op/8. K88p !f7 l77lf7G' I/7BI p'GU c/8!778Blgof' w/ /I Gf/80 c/8/8fl77ln8 I/78 8ff8c/lv8f7855 Qf /f78
Pl ogl Bfn.

J b d l.': Every visitor must pass this area before descending to the beach. The
volunteers who staff this area can reach clcse to 1 QQ'/o of the visitors by doing the follow-
ing:

introducing the orientation film that all visitors see before descending lo the beach
~ Making suggestions on how visitors can help preserve the reef environment
» Checking with visitors in the display area to see if they have any questions
~ Giving group orientalicns when needed

'vVhile staffing this area, volunteers may also help maintain the display area by dusting off
displays and sweeping the educalicn center as necessary.

VVorking at the Beach Desk may include some cf the following duties:

~ Staff'ing the education desk- Volunteers serve as nature inlerpreters, answer questions,
give direcl.icns and promote marine lite conservation
Beach patrol- VValk along the shoreline educating visitors about the Bay, removing litter
alcng the way, remind visitors of park rules  i.e. no smcking, no bird or fish feeding, etc!
Beach Tours- Promote appreciation and stewardship ot the Bay by discussing natural
and cultural history, conservalicn concerns, fish idenlitication and satety issues to inter-
ested individuals or groups. Tours average 'l5-3Q minutes
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Gpen mekai doors and step autside tc untie the blue rope at the bottom of the entrance
steps.

2. Let everyone inta the theater end handout translation heedsets as needed.
3. After the lest persan has entered the theater, tie up the blue rope and close the en

t!'ence doors.

4. VVhen you are ready to start yaur introduction:
Turn the power switch on for the microphone and move the ather switch from IVIUTE to
GN.

Begin vaur introdL!et!an!
VVhen yaL! have finished speaking:
IVIUTE the microphone and turn the pawer GFF.
Touch anywhere in the upper half of the tcuchscreen
Press the "START SHGVV IN ENGLISH" button.

The lights will dim after a few seconds encl the movie will start..
5. VVhen the narrator says, "VVe hope you have e wonderful experience and thank you for

visiting Hanauma Bay," make ycur way ta the exit dcors and press the red button an the
wall to let everycne out of the theater.

6. As socn as everyone has exited the theater, press the STANll3BY button on the touch-
sc! een to stop the rnlavie.

7. Be sure the exit dcors are closed before opening the entrance doars and letting the next
show into the theater.

i-Ianauma Bay Edoeatioo Prooram
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Thecllt elll SCrlllP 

Atohat 5/etcome to Hanauma Bay.

My name is . I am a volunteer with the Hanauma Bay Education Program
operated by University of Hawai'i Sea Grant: College Program.

I will be showing you a brief  9 minute! movie that touches on the history of Hanaurna Bay
and how each of you can help to protect it: during your visit today. Before we get started, II
have a few quick tips that aren't included in the film.

'I. The only focd concessicn in the park is located in the upper park area. There is no
food for sale on the beach.

2. Hanaurna Bay is a no-smoking beach. Ilf ycu would like to smoke, you will need to
walk back up the hill from the beach, and outside the entrance ot this Visitor Center.

3. There is a grass shack on the beach staffed by volunteers. They have a lot of great
information about the marine life you will see white you are snorkeling and would be
happy to answer any of your quest:icns.

Park visitors are only required tc see this film cne time per year. If you plan cn
returning to Hanauma Bay within the next twelve months and would like to bypass
this movie, atter the film ycu witt need to come up to the front cf the theater and print
your name and zip code cn one of these Repeat Visitors ILists.This will be your cnly
opportunity to put your name on the list. Otherwise you will need to see the film
again.

Thank you for your attention. Enjoy the movie and have a great day here at Hanauma Bayt

ACIVIIII:IIGtrtiBII Tltps Qlf" SUlggesll:IIGtrtis 'tQ IIAcll06e tlirt QGUr IIA1I:II Gtcloc'tl! QA:

YQU mIghf cAQQ88 f'Q IAciMfe BcfclIPIQABi IAfQfmBfIQA fA yQUf IAffQdUcfIQA. 7h888 Bf8
j U8f 8Ugg88F/ QA8," yQU cfQ AQf hBve f'Q U88 fh888 exBmpi88. Thi Ak B5QUf NfhBf yQU

FhIAk I8 ImpQffBAf fQ IAcJUGfe BAd MIhBf yQU MfQU/cf /Ike FQ 8hBfe wffh vESIf'Qf8 fQ the
BBy. A/BQ, keep iA mind' fhBf yQU MIIM pfQABÃy QAiy hBve time fQ md@ QAe Qf fMIQ Bd'-
6NIQAB/ pQIAf8 fQ the mBiA 8cfIpf.  ***F'/eBGe fernefrJ5ef' t/78//~f yGLI f77GQifji t/78 Gcf/p/�yGLI
5/IGU/c/ give 8 CGpy to tfle VG/L!Iltee/ CGGfc/I/78tof fo! BpprGYB/.!

Beech AroeniINes

There are water fcuntains, bathrooms, and showers on the beach
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Snorkell RentBI

The snotkel rental is on the beach and also provides storage unit services.

Trollley
The trolley charges $0,75 down, $1,00 up, or $2.50 for an all day pass

Proltect the Reef

You don't have to swim over the reef to see fishl Swim along the edges of the reef and
you will see 8 variety of marine life without having to worn@ about getting stuck on the
I eef ! A shallow water.

VValk only on the sand, swim over the reef.
Everything in the water that looks like rock, is actually part of the living reef.
VValking, standing, sitting or climbing on the reef' can damage it. Also, the reef is quite
shaI p and do!Ag 8 Ay Gf these th!Ags caA caL!se It to daIT!age yoU too.

Tlld68

When the tide is particulatly low, be sure to let people know... "Be aware that much of the
inner reef flat will be too shallow to swim over this morning, but that'8 okay! You don't have
to sw!rn over the I eef to see maI!Ae life, swi T! 8IGAg the edges IAstead.

Perk HGUrs

Good to meAtIGI I at certa!A t!mes Gf the day GI GA ceI ta!A days Gf the week:
H8A8UAI8 Bay Nature PreseI ve Is closed GA TUesdays  good to meAtIGI I Gn, Mondays!
The beach will be cleared at 5:30pm and the top gates will be locked at 6:00pm  winter!
The beach will be cleared at 6:30pm and the top gates will be locked at 7:00pm  summet!
There will be 8 free lecture at 6:30pm on Thursdays.
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Beach Kiosk

If you are working the morning shift and are the first volunteer scheduled at the
beach kiosk, please stop by the education office to pick up the kiosk key, a hand-
held radio, and a copy of the daily volunteer rotation schedule. If you know that you
will be setting up alone or just need an extra hand, let an HBEP staff person know
and we can assist you in setting up and/or staffing the beach kiosk.

Opening and closing procedures of the Beach Kiosk are the responsibility of the volunteers
scheduled for duty. Itis very important that items be maintained while in service and after-
wards returned to their assigned locations for the next shift. If any serious irregularities are
encountered, please contact the program staff as soon as possible.

0 enin Procedures:

1. Unlock each of the 8 large brown doors, one at a time, carefully locking them to the corr-
sponding post in the open position.  Please be careful, or risk smashing your fingers
between the door and the postif the wind catches the door!!
2. Open the two cabinets inside the kiosk
3. Use dust-brush to clean any sand off counter tops
4. Display all educational materials
5. Be sure to take out the Volunteer Beach Desk Binder and red diary to record the days'

happenings and statistics

Please note: On your days off, or if you plan to snorkel before/after your shift,
please do not store your gear in the beach kiosk. Please store it in the lockers

~ in the docent room. When several people have a lot of bulky gear stored in and
around the kiosk, it can get in the way and also stands a greater chance of "walking

~ Talk to visitors looking at the fish ID posters and ask them if you can help them indentify
the fish they observed.

~ Go on a beach patrol...walk the beach, pick up trash, answer visitor questions, remind
visitors of the no smoking, no bird-feeding and no fish-feeding policies as necessary.

~ Lead visitors on natural history tours.
~ Wade out into the keyhole and talk to people standing on the reef.
~ Learn how to read a tide chart.

~ Work on your fish identification using the books available at the desk.
~ Clean the sand out of the education desk and tidy up the area.

Hanauma Bay Education Program



C IGS I 0 P!rociBd U f'8$:

Count number of visitors helped  final number on clicker at the end of the day! and num
bet of tours given. ILog the infotmation in the red diary under the appropriate date.

2. Return all books and other supplies to the plastic storage bins in the two cabinets under
k the counter.

3. lLBave the two vvooden book d!splays Gn the counte! top,
4. Close the tvvo unde! -counte! CabInets.

5. Carefully unlock doors  from the posts!, close, and secure each of the eight large cloors.
6. Remember to drop off the radio and key at the Education Office.
7. ILog your hours in the Volunteer Sign-in binder  located in the Docent Room! before

leaving the park.
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I/I/h//8 on QLlty Bt t/78 t78ach desk�vo/Unteers I/If/// /7av8 Bcc855 tG, Bnd t78 respons/t7/8 fQ/"�B
hal7d-heid rad/0 so t/7at they!77ay stay//7 contact I/If/th park stBff.

One radio per volunteer shift with responsibility to cne individual Gn that shift
Radio should never be left unattended

Turn in radio to the Education Office  or to a educalicn staff member! at the end of shift.

Fo/" A7G! n/Ag creI/IL.. o'hen tL!/"A!f'/g Gv8f' t78ach desk r'espoffs/t7///t/85 tQ afternoof/ creI/I/,
p/ease haffd ov8f t/78 rad/o to B r77897t/8! Qf t/78 Bftef77GGA sh!ft.

Proltocctl

Keep radio on al. all times
Radio should be set to "HBay" for general use
Keep volume set at 8 reasonable level
Push and held down the black button on the left side Gf the radio �nd button down!
Speak clearly and directly into the radio speaker
Release the black button when finished speaking
Before using the radio, be sure to listen tcr any current radio traffic sc that you do not
interrupt scmeone else's communicalicn. VVhen the channel is clear, begin your
tI'8nsIYIISSIon.

Identify yourself and lo the person you are trying to contact
example: "Beech desk to EdUcatiQn" or "Beach desk to Ranger Jac/I"
GIVB the pal'ty you 8I6 tl'vII'!g to contact 8 few seconcls to respond. If you do not get 8
response, tIy 8g8In.
If you are being contacted, reply lo let others knew you have heard the lransmissicn
and are standing by for further communication
example: "Beach desk standing by"
Use radic only for necessary communication with Education and park staff
Keep communications as brief as possible  *t/I/hen reporting a /ost 8 four,ditem, do not
broadcast B descr/pt/GA Gve!" th8 lBO/Q. 8/f77p/y /8t t/78 V/8 Off lc8 knovtf t/7at the /teA7 was
tL!rned!f7 tG yoU A staff A78/Tiler/ranger can p/ck L!p the!t8A7, Gl' lf th8fe /5 8AGUgh
vQ/L!f7t88l cov8lBg8�B vG/L!f7t88f A7ay tUfn /A t/78/ t8!77 to t/78 V/I Gff/ce!

Ple888 /7Qfe." LlfegL/BNf8 Bf7d HPO Bra Itt/QT tcIIf7 FBd/Q cQIIMNcBt/Qf7; U88 the rBdfo ttcII
nc/tiff the edL/cBtlc/f7 ofAce Qf pBrk Qff lee Qf Bnp' emergent 8Q thBf' t/78/// caf7 cBl/ pQ"
lice, fife, Qf I/IfBtef 88fef'/PefSQf78/88 needed. Qf7 QCC88IQn, i/fag/JBMf8 IBAD BPPMBCh
/QL/ Bf7d 88k p'QU tc/ L/88 the fBd/Q. Please 888/8t them 88 nece888gf.
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VVe exist first and foremcst to preserve Hanauma Bay. To best serve the Bay and the visi-
tors who come to enjoy it, each vclunleer needs to fulfill his/her commitment.

Educating visitors and limiting public access are the most important means for protecting
Hanauma Bay. The 'I 990 City 5 County restriclicns have effectively cut the visitor tratfic by
two-thirds. The on-going process of educating the Bay's visitors is the responsibility of the
Hanauma Bay Education Program. VVilhcut the vclunleers' presence cn the beach and in
the education center, the Educalicn Prcgram's effectiveness is greatly diminished.

To insure that we have ample coverage for each shift, a monthly schedule is prepared and
distributed to all HBEP Volunteers. To insure that the calendar accurately reflects volunteer
coverage, pl68se notify the VGIunteer Coordlnatof Gf any anticipated 8bsences. If, through
unforeseeable circumstances, you are unable to work your shift at the last minute, please
call HBEP Staff at 397-5840 or 394-'I 374 . Please take the time to call, even if it is the

same day or after the fact.

Things come up, volunteers have other things to do, we knowI All we ask is that you let
us know when your schedule has changed or something has come up. Three unI'eparfed'
absences may be grounds fcr termination from the volunteer program.

Plesse lbe on timeI

It is very important that you arrive in a lirnely fashion. Others are counting cn you for help
setting up and conducting the program. Tardiness creates problems for everyone. If you
know that you will be late, please contact HBEP Staff, Gr if that is not possible, try contact-
ing someone cn your shift.

l-Ianauma Bay Edoeatioo Prooram
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Appeew'8Ace

Tc achieve our goals it is necessary that we influence human behavior at the Bay. Much
of our credibility is predicated cn how we appear to the public. For our message to carry
weight, we must behave and appear as professional as possible.

Upon completion of training and a three-week probationary period, all volunleers are pro-
vided with an off'icial Hanauma Bay Education Program T-shirt and a HBEP nametag.
These identify you as part of our program lo the City 8 County workers, lifeguards, con-
cession personnel  food 5 trolley!, and, most importantly� to the public. I/'oor L-slhIirlt etrttd
trN3rrIe- 89 ere yoor UniIfoirm 317tdl shooed Ibe worin at 3llI tImes dlurIng yootr slhIft otr 3iny
oNer tiime  het yoU ere ac II7tg as 8 HBEP VoIUni eer. Abusing the privileges extended
lo vclunteers in uniform, or lending your shirt lo friends or family members is unacceptable
and may result in your termination as an HBEP Volunteer.

* * // j/GU YQ/Lll7t88I frl or'8 //IBI7 Gf78 s/lift P8I tfY88k, Ql f788'/ B /8P/Bc8I778I7/ s/7Ir/ B/ Bf7y tII778,
slo7P/P" I7GtlfP' BI7 8QL/cB/IQf7 s/Bff I778fl758f. OI7 GccBs/Gf7� /ofhng-s/88v8 s/fir/s�PG/Q 5/7If/5 BffL/
tBP~A tOPS BI8 f77BQ8 BVBI/B5/8 tG YG/L!I7/88!S Bt COSt.
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If you work the afternoon shift, Gr will be dropped Gff or picked up, you will occasionally be
entering the park during periods when the public parking lot is full and the tcp entrance is
closed to the public. The guards who staff the top gate will not let you inta the park dur-
ing 8 gate closure unless ycu identify yourself as 8 volunteer Gr as someone picking-up Gr
droppifig-Gff 8 VGILInteef'. This Is why lt Is VBI'y IfTIportant that you weal youI' VGILEflteer t-sl"lll t
and name-Iag as it will identify you as 8 volunteer to ether park staff.

Please recognize that it is YOUR responsibility to identify yourself, and remember to relay
this information to anyone that may be picking you up Gr dropping you off. Do not take
advantage Gf this arranger>sent. If you will be visiting the Bay for recreational purposes,
you will be admitted to the park even during a top gate closure. This is 8 privilege Gf active
Hanauma Bay Education Program Volunteers. Anyone else who enters the Bay under the
pretext Gf being 8 volunteer  or picking upidropping off a volunteer! and then parks in the
public lol. during 8 gate closure, will be asked to leave the park, Gr worse, their car may be
towed. Please contact HBEP staff tor turther clarification.

Volunteers who visit the park for recreational purposes will be admitted through the top
g8te dLEf'Ing g8te closuI'Bs. If you af'6 not golflg to be Gf'! clLEty  hat clay, yoLE shoLIId pal k In
the pLIbllc p8f'king Iot and pay the 3'I.GG paf'klflg fee.

l-Ianauma Bay Edoeatioo Prooram
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Keeping Accurate Records

To satisfy the Hawai'i State policy on volunteer services  Chapter 90, Hawai'i Revised
Statutes!, it is very important that you maintain accurate records of your donated hours. A
Volunteer Sign-In is located in the Docent Room. You may log your hours at any time dur-
ing your shift. A sample page from the log is provided below. Copies of your time sheets
are available upon request.

For general program reporting and grant writing, we also keep track of the number of con-
tacts with public, number of people given tours and other statistics as the need arises.
These numbers may be used to help measure our effectiveness and to help justify the need

for our program. ganauma Jag education t ragram
Valuntec! r Log

Hanauma Bay Education Program
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Reed the Postedl SI ns

It is imperative that you obey all safety signs posted at Hanauma Bay and bring these
signs tc the attention of park visitors as the need arises.

Enterin Ne Wster

Volunteers are encouraged tc swim or snorkel immediately 58fQf8 Qr Bff8f their shift, but
8hQUICI f/Qf. 8nf8f PA8 YYBlf8f 58/Qf/d 'mi YB/8F-d88P t/YA/I8 Qf/ dUkg.

Part of the HBEF training covers safety for Park visitors. Rarely dc visitcrs take the time to
read the posted signs, and for many this is their first experience with the ocean. It is very
important that the information they receive be accurate and come from the right source.

This is particularly imporlant to rernernber when people ask tcr reccmmendations as to
where to snorkel or how to get to the area outside the reef crest. You may be very comfort-
able swimming through the channels to the cuter reef areas, but the majority of cur visitors
have no business being out there. N8v8f mBk8 B88Umpk/Qf/8 B5QUF B p8fBQf/8 B5/I/f/88
f/Q IBff8f AQNf /QUng Qf flan fh8/ IB$' BPP8Bf. OO AfOT BdV/88 Bng' V/8/FQf Qf/ VYA8f8
fh8/ 8hQUId gQ /f/ Ph8 LVBf8f. TA/8 /8 B /RBgQf I/B5/I/fP'. VQU IBP' d88Cf/58 fh8 d~/ff8f8nf
hB5/FBf8, 5UF Uf/d8f f/Q C/fCUISPBf/C88 8AQUId P'QU BdV/88 Qf/ MYA8f8 fn8 V/8/FQf 8AQUId
gQ.
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FGr VGIIUAteers

See the lifeguards for First Aid.

R8Pof'tIf ic/ /njurI85:

1. Any Injury incurred while you are on-shift, performing duties in your capacity as an HBEP
volunteer, regardless af the nature of the injury/Illness, must be reported to HBEP within
24 hours of its occurence.

2. HBEP must complete the 'Report cf Industrial Injury cr Illness' Forrnt  OSHA Form 300!
within 48 hcurs of the time the accident is reported, and the injured volunteer must sign
the 'Employee/Claimant: Consenl Form.

3. A copy of any medical certification slip s! must be attached to the 'Report af Industrial
Injury or Illness' Form.

First Aid: Please send all injured rnternbers of the public to the lifeguards far first aid. Do
A/QT tI p' to ac/rnIfEIsi&f' /f! st 8/cI EI"QUr58/f.

llll' 3 vIslltGr BpprGBches yGU BAdl AGltlfIes yGU Gf BA erAer'geAcy, AlLWAVS seAcll sGrAe-
GAe ImrAedIately tG Ne Aearest IIIfegU3rd tower tG meke SUre they Bre Bwere Gf tlhe
SItUatIGA 3Ad AGtIfy the V/C Office USIAg tlhe lhBAdl-lhelld redIG. In some cases, ycu may
be called upon tc assist with crcwd control, alherwise return to the beach desk and resume
your duties there.

Volunteers are occasionally called upon to assist with locating lost iternts such as: wallets,
keys, cIEEIdren, Btc., ol En otl"EBE unLEsual sttLEatlorts as the need alises. In these sttL!attons�
the hand-held radios wiII be useful to keep in ccntact with other park staff members, such
as, the educalicn staff  Shawn, Anne, Liz, Morgan, Gavin, Brooke, Charles, Dan and Adri-
ana!, park attendants  Jack, Ann, John, Rich, and VVIIIiam!, Fcrmer Park IV!anager  Alan
Hong! and Assistant Park IV!anager  IVlartha MCI3anieI!.

I-Eanauma Bay Education Program



N/Grker s compensation insurance is intended to provide payment fof meclical care resL!It,�
ing from injuries Gn the job and illnesses caused by your work, but not fcr lost salary.

All volunteers who have been accepted by HBEP and have ccmpleted and submitted the
HBEP AppllicstIoin Form are considered bona fide vclunleers of the program. You will also
be asked to sign an HBEP VGIUnteer Agreement. Together, these forms establish your
eligibility for workei's compe!'!Sation coverage 85 /QI70 85 p'QU 8! 8 p8f'fo/ f77Ir7g fUI7c!IQI75 /8Ic/
OUt Sp8QIfIC~~//p"/ I7 p'OUI vO/UI7 t88r pOSItIOI7 C/85QrIptIOI7.

If you are injured while perfcrming ycur duties, ycu must repcrt immediately to an HBEP
Staff member and have an accident report ccmpleted.

WQt8: T/78 /7QUfs P'QU fI// If! or! P'QU tIm8 5/788t Bf8 t/78 of7/P' f8QQ!c/5 w8 /7BY8 of P'QUr 58fNQ8
fO! I!7 SUrBf788 pUfp0585.
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Smoking Poll Ivy

In 1993, the Honolulu City Ccuncil passed Ordinance 93-92, prohibiting smoking in Hanau-
ma Bay Nature Preserve, the Honolulu Zoo and Koko Crater Bctanical Garden, except in
specially marked zones. Cigarette butts have been found to constitute a major source of
litter and there is concern tcr the potential health hazards Gt second-hand smcke, even in
open areas. Although the possible detrimental eftects of nicotine on Hanauma Bay's ma-
rine animals was a concern, it was not discussed at the council hearings.

Policing smokers is very diff'icult:, and compliance with the ordinance may ultimately depend
Gn self-regulation. Theretcre, it: is imperative that: the members of the Hanauma Bay Edu-
cation Prcgram set the best pcssible example by not: smoking and encouraging others to
act likewise. Volunteers may approach smckers cn the beach and notify them of the law. If
the visitor refuses to comply, walk away and nctify a Park Ranger.

Dill Ug POIlllCQ

Hanauma Bay Education Program Volunteers shall not consume or posses alcoholic bev-
erages white serving their capacity as volunteers. Volunteers who violate this policy are
subject to tntmedlate dismlssa!.

The Hanauma Bay Education Program wil! not provide or endorse the clrinking of alcoholic
beverages during volunteer gatherings, including functions clearly intencled as 'parties.'
However, consumption Gf alcohol at such functions ls dependent Gn the house rules Gf the
host andior left to the discretion of individuals.

In addition, alcohol is not allowed on the beach or in the upper pa> k at Hanaurna Bay. Any
violations should be reported to a Park Range>.

The State, City 6 Council of Honolulu and the University of Hawai'i fall under the federal
l3rug-Free VVorkptace Act. Any volunteer who possesses, is under the influence of, sells or
attempts to sell ot distribute any illegal clrug is subject to immediate dismissal.

i-lanauma Bay Education Program



If it becomes necessary to discipline 8 volunteer for not. fulfilling the obligations Gf their posi-
tion or for unbecoming ccnduct, 8 standard four-tiered procedure wiII be followed. Each
volunteer is an irnpcrtant and valued member of the team, making the first priority in any
disciplinary measure the eliminaticn ot the problem related tc the conduct or perforrvsance
If! qLIest,lon.

1. Conversation between the volunteer and the program staff regarding the basis of the
problem

2. VVritten warning specifying objectionable behavior
3. Probat:ic n

4. Dismissal

Program DIsmmssem

The Hawai'i State Policy Concerning the Ultilization of Volunteer Selvices,  Chapter 90,
H.R.S.! states that, "an office has the right to decline any voluntary oPer of services; or, if
accepted, to subsequently release the volunteer who is no longer needed or who is found
to be unacceptable." In accordance with this policy, HBEP may, at it's cliscretion, terminate
an!ncllvldLIal s partlclpatIGII In provldlflg volunteef' services If any Gf the tollowlng occur:

The volullteef Is no Iongef Ileeded
The volunteer no longer meets the minimum requirements fol their position

~ The volunteer fails to abide by the policies and procedules set forth by this handbook,
their signed Volunteel Agreement, ol the instluctions of eithel the Education Ploglam ol
pal"k man8gement.
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Gill l!eVBACe POIICQ

Should any questions or problems arise during the ccurse of your volunteer service, stop by
the Education Office at the Bay or call 397-5840 Io speak with a staff member. Ccncerns
requiring in-depth examinations will be reviewed by the Hanauma Bay Education Program
staÃ and administrators, and ycu and anyone else concerned may be called for further
commenl.. All concerned will be notified Gf any response as soon as possible.

In general, issues involving volunteer service at Hanaurna Bay will be resolved based on
the following priority of impact:

'I. Effect on Hanauma Bay
2. Effect on the effectiveness of the Hanauma Bay Education Program
3. Effect Gn the Voluntee! Co!'ps
4. Effect on the individual volunteers

5. Effect on the Hanauma Bay Education Program Staff

Each volunteer's concerns are imporlant to the program and we will try to handle all issues
promptly and equitably.

i-ianaoma Bay Education Program
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p8g6: topic:

HB/lBL!fT!B  Artelle holl83i
Key Dates in Hanaurna Bay's Histcry, 1800 � Present
Archaeological Site: Hanaurna Bay Shelter
The Cable Channel Story
Bits cf Gral History of Southeast Gahu
Pronunciation of Hawaiian Vowels

Further Reading

l-lanaoma Bay Education Program
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I am going to admire the beauty of Hanauma,
The ca!m!~ay surrounded by cliffs

C7f eatiy o'esiredis the ~vinding road
To descend down to the iong stretch of:-,andy beacn

A place for the pubi! c to happ!! y retax,
To listen together to the so,". uoice of the sea.

So pleasant is the fannfng of tne gentte brea.�:e
That gracefuiiysvvays ti,e leaves of thei<iavie tree.".

The story is told about the beauty of Hanauma,

the ca,fn bay surroui'ldlng by cliffs.

'Source: Bishop Museum Archives. VVords by Mary Kawena Pukui. This me/e hu/a was
composed sometime in ihe early l950's. Translation by Kimo Alama.

Planauma Bay Education Program



Queen Ka'ahumanu visits Hanauma Bay�,:..; 1800 S

Hanauma Bay and surrcunding lands given tc Victoria Kamarnalu, 8 de
scendant of King Kamehameha

Land given to Bernice Pauahi Bishop

Bernice Pauahi Bishop dies, all land holdings, including Hanauma Bay, are
pl8cecl In her Bst8te

The road connecting Honolulu and Makapu'u is compleled allowing access
to the Bay

Qn December 29th, Koko Head Regicnal Park land  including Hanauma
Bay! is deeded to the City 5 Counly of Honolulu for 5'I by the Bishop Estate
for use as 8 recreational park

Fearing the Bay would be used as 8 landing site by Japan, defensive posi
tions were established by the army all along Qahu's eastern shore, including
Han8uma Bay

1941

VVorst recorded tsunami to hit Hawai'i, damage to Hanauma unknown1946

The City K County dredges three large swimming holes and ccntructs 8
beach access road, Icokout area, water tank and cliff trail. The existing
parking lot is alsc improved to accomcdate the growing number of park

1950

Public bus service starts to and from the Bay on weekends and holidays

"Prcbably the most popular of Qahu's parks" states the Board of Public
Parks and Recreation

Dr. Emory and II3r. Sinoto lead a team of University of Hawai'i students in
excavating the Hanauma Shelter.

A 200-foct wide channel is dynamited through the center of the Bay's inner
reef flat to acccmodate the first transpacific telephone cable, stretching
from California to Hawaii

l-Ianauma Bay Edoeatioo Program
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Hawaii becomes the 50'" State

The movie "Blue Hawaii' starring Elvis Presley is filmed at Hanauma Bay

Keo Nakama becomes the first person on record to swim the Ka'iwi channel
swimming 27 miles from Molokai and coming ashore at Hanauma Bay

A beach concession is opened at Hanauma Bay

Hanauma Bay is designated Hawai'i's first Marine Life Conservation District
by Governor John A. Burns and the State Department of Land 5 Natural Re-
sources. Among other protections afforded by this designation, fishing and
collecting at the Bay are no longer allowed

The City 5 County of Honolulu builds a wave barrier on the reef crest to
close off part of the 1956 cable channel and slow beach erosion. Sand is
imported to restore the beach and a new swimming area is excavated near
the Ewa end of the present beach

Hanauma Bay is closed due to a visit by a six-foot gray shark

The City 5 County contracts for trolley service to and from the beach area.
It is now the only vehicle allowed to use the access road from the beach to
the parking lot

In the first two phases of a five phase plan intended to minimize siltation
and improve drainage, $1,000,000 is awarded for landscaping, drainage
improvements, upgrading the access road and building additional picnic
areas

A permit system for commercial use of Hanauma Bay goes into effect

Magnus Construction begins a $1.4 million project to relocate the parking lot
and improve the picnic area

~-I980'S The 1956 transpacific telephone cable is decommisioned

A 1,000 gallon oil spill from an interisland barge closes the Bay for one day

Due to further beach erosion, 3,500 cubic yards of sand is brought into the
Bay from Kahuku, Oahu

The Dept. of Transportation enacts a ban on private and commercial boats
entering the Bay

Hanauma Bay Education Program



Park visitor numbers peek at 8 record 3.5 million for the year

Severe erosion, due to the I 988 New Year's day flood, prompts the addi
tion cf 7,500 cubic yards of sand to the beach

1990 Yhe City 5 County of Honolulu initiates a highly controversial, 8-point man
agement plan. Yhe new plan included: 1!Limiting tour buses to sightsee
ing for 35 minutes at the top lookout; 2!Closing the perk at night; 3!Hir
ing 8 security tirm to rAonitor parkirlg; 4!LirAiting fish feeding to perrAitted
fish food; 5!Closing the Bay on VVednesdays till noon for maintenance

Perk manager Alen Hong is hired

Friends of Hanauma Bay is formed in response to Peter Rosegg's editorial
!A the HO!70/ufu AGI»8!"t!88f'

Yhe Unviersity of Hawaii Sea Gran  Extension Service founds the Hanauma
Bay Education Program

1993 Yhe City Council prohibits smoking Gn the beach at Hanauma Bay

199--".;

A park office and food concession building are built in the upper perk

Yhe BAt! ance fee Is! BIAstated fo!" AGA-I BsldeAts, and 8 Aew pal'klAg fee Is
BA8CteCI

199»";. Hanauma Bay perk maintenance closures are changed from Wednesday
mornings to all day on Tuesdays

Yhe H8A8UIYI8 Bay EducatloA P!"Gg!"8I A GpBAs 8A eclucatloAal vlsltor ceAte!"
8Ad GNce IA, 8A Ul IUsed food coAcesslon st!"UctL!!"6

',I 999 Yhe City L!Avells plaAs fol' Bay IIYIprovements, Includlllg 8 Aew AlarIAB
education center and informational beach kiosk

Yhe State off'icially bans f'ish feeding at the Bay in November

Yicket booth is replaced with 8 large air-conditioned kiosk2063'0

Small, infrequent landslicles close the Witch's Brew and Yoilet Bowl ledges
Yhe City receives tinal approval for Conservation District Use permit by the
DLNR Board

20!0,'I

l-Ianauma Bay Edoeatioo Prooram
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The old concession stand and first restroom on the beach are demolished,

construction begins on the new facilities and other park improvements

A Visitor Center opens and visitors are required to watch a short orientation
film before accessing the beach

2002

The entrance fee for non-residents  over 12 years of age! is raised from
$3.00 to $5.00

2003

The ledges of the Bay leading to Witch's Brew and the Toilet Bowl are
closed until further notice.

2003

Hanauma Bay celebrates its 40 year Anniversary for being an MLCD2007

20IO

Park Manager, Alan Hong, retires.

Hanauma Bay Education Program

UH Sea Grant Hanauama Bay Education Program celbrates its 20 year An-
niverary.



A Bernice P. Bishcp Museum survey, conducled in 193'I by J. 6 IVlcAIIister� located several
sites near Hanaurnla Bay, but none within the present park boundaries.'

The sites described by McAllister are listed below:

Pelroglyphs in a cave on the Sandy Beach side of Toilet Bowl.
A plal:form on the side of Kohelepelepe Ridge, which IVlcCaIIister was unable
to locate

Site 46 = A fishing shrine consisting of a stone near the water.
Site 47 5 48 = Two fishing shrines, each roughly square in shape and about 'l7 feet across,

located on the Honolulu side of Kokc Head Ridge.
Site 49 = Keahupua-o-Maunalua Fishpond, also known as Kuapa Pend  now Hawaii

Kai!. McAllister states that in 'I851 the pond was recorded by VVebster as
being 523 acres in size; and that in 1822, this pond was recorded by Mathi
son as having a village of "perhaps one hundred huts" on its shore.  McAl
lister, 1933:69!

Site 44 =

Site 45 =

Connolly, Rob< ". D. "Arcbaeologioal Reoon lalss<ann' Su v', y a! tbe Ha !au I"la Bay Bea! b Park Site, Hanauma Bag, island' o! Gabu

Prepared for the City 8 Count! of Honolulu, Department of Parks and Reoreaiion, September 1980.

l-lanauma Bay Education Program

In 1952, an archaeological site was excavated by a tearnl of researchers frornl the Unversity
of Hawai'i. This is the only significant archaelogical site ever uncovered within the bounds
of the current Hanauma Bay Nature Preserve. Located under an overhang near the end of
the beach access road, this sheltered site was probably used by fisherrnlan seeking pro-
teclicn from the sun, wind or rain during expeditions to Hanauma Bay. Among the items
discovered at the shelter during the excavation were numercus shells, dog and pig bones,
shark's teeth, a carved bone, shell beads, a bone pick, ccoking stcnes and fishhooks.
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The people of Hawai'i received big news in August of 1955. Hawaiian Telephone Ccmpany
and Amerlc8n Telephone and Telegrapl"l Comp8ny announced 8 ]oint venture which would
connect the lonely islands in the Pacific, to the U.S. mainland via 8 submarine telephone
cable. The 37 million dollar price tag reflected the ambitious nature Gf the project: lay
2,400 rniiles of cable across the yet uncharted floor of the Pacific Ocean. It would not only
be the longest span of ocean ever traversed by cable, it required tv'/ cable ships and drops
Io depths over three rniiles in places.

In 1956, after a surnimer cf charting a course, it was deterrniined that Hanauma Bay was the
most suitable site for the cable to come ashore. A terrniinal building was constructed and
survey work began in the Bay. A channel wculd be blasted through the reef Io accomodate
the cable.

k f77/C/-OC/QD8f' //78 HB>4'Bi!B!7 Df8dOIftg CO,7PB!7$ t38gBI7 Otf!78!77lt!!7g //78 fOI7S
Of tOCk, B!7G' f8n7OVI'7g //78ff! ffQ!77 /I78 C/7Bflf78/. T/78 8f7// 8/0/7 f8'/UI 8C/ BAQLit
0!78 !,7O!7f,l, C/lJA'7g W/7IC/7 t/78 PQ/7U/Bf /78BC/l /7BO fO t38 C/OS80 tO SLVIf77!77II'7g.
! /Qvv8v8f, Bf/8f /t vvBs f!!7!s/! 8G' Bf7c/ /I78 r/85f!8/7'/ ~+88!7 c/8Bf8c/ Bt!vBY, B vBs/Iv'
I!77PfOV8d Bf/,'JBt!C /7QQ/ f8VVB! G8G t/78 PU/7/IC.

Gr so they thought. Gver the next few years, it became apparent that the nice new swim-
ming area carne at the expense of the sandy beach. VVith such 8 large seclicn of the reef
removed, the beach was exposed and soon severely eroded. By 1970, the City 5 Counly
of Honolulu was forced to take action. A wave barrier was constucted to close-Gff a gocd
part of the channel and sand was imported tc restore the beach.

The cable itself was decommisioned sometime in the mid-"I980's but can still be seen. In

fact, it is used as 8 navigational aid by divers and sncrkelers accessing the deeper waters
of the Bay via the remaining, but much narrower, Cable Channel.

' Siraoads. AVit'damA. The Be!!uu!!e!n Telerrhoa Stone

l-lanauma Bay Education Program



SIIGry Gf KuBrAG GkBne
 as told by Almeda Gcss, irtt. by: Mary Pukui, April 23, 'I962!

In the long ago, three brothers came to that area. The three brothers were Kane, Kanaloa, and Kane
a pua. And near the point orl the west side of Hanauma and walked a little way. Then Kanaloa who was
usually thirsty most of the time, wanted to stop and have a drink of awa. Then the older brother, the oldest
brother Kane said to the third, to Kane a pua, he said there was a special spring of water up on that hill over
there, on L.epelepe hill. That's that hill back of the Lunalilo home. He said you go up there, climb up there
arel get the water. BLlt whatever you do, don't paL!se. Get the water Bnd co!'ne straight back. Arid here Is Ne
contalnel', Bnd Ilere Is the coconut - a cup wlN whlcll vou Bre to clip that watel'.

So his brother ran up and found that spring. VVhen he dipped up the water arid filled up that coconut
cup. that was when the water in the spririg dried. All the water that was to be had was in that little container.
So he came down part ol the way. He was quite tired after this long voyage froln across the sea that he
NGLlght he cl sit clowll Bnd I"est. And jL!st as he sat down to rest a Iong tlall, a gLlst of w!nd came arel blew a
cloud of dust, and blew some right irl the water. Arid he sat there and worried about it, and worried about it,
Blld wolrlecl about It Insteacl Gf going straight down to ills two bl'othel's.

VVell, Karlaloa was too impatient. He couldn't wait so he said to Kane, I cannot walt for that water. So
you take your cane and thrust it into the sicle of the hil!. You know how to get water. Arid that's what hap-
pened.  Kanaloa said that7! Yes, so Kane did that, he took his cane and poked a hole, right there. And I saw
the hole, it was a round hole. And out oi there water poured out of this hole. and down. And then they pre-
pared their awa, and decided then to go or> and not wait for Kane a pua, sitting up there on the hill and fretting
about the dusty water.

So, they started of!. Kane a pua then decided he would come down. Arid when he carne dowrl where
his brothers were, he looked up ancl he saw their retreating backs. They were going away from him. In de-
spair he threw himself face down there arid that is his body there His spirit went back to Kahiki

 later continues!
 Ancl the spring'7! Yes, carne out again, but not as much. But, as people traveled down there and

were not as, well, dldn t have as much aloha for the water as the native people Nere who deperlded on that
water for their drinking water. Makai side repeated this washirig of soiled underwear there and the water, pau.
I worked there rnysell', and saw the hole, arid saw the pan. I saw all that.

And that Kuamo'okane is really the backbone of Kane a pua. The point of lancl way out at the tip of
Kuamo'okane, that point is called Kawaihoa. And it's just inside of Kawaihoa that the water of Kane was.
Ancl Kawaihoa means the water of the companioris. That's the riame of that point way Gut there.

LBBI"rIIIAQ TrBcllllt!IGAs Gf KGAB, 0 BhU
 as told by Almedla Goss, irlt. by: Mary Pukui'i, April 23, 1962

1920's that! was going down there visiting, and the old man at whose shack we lived. old
Ku'inahekekeokahekili he was riot a rlative there he was from Kaua'i. But the last native was this I'Aalceat

this old lady who was going blirid and wantecl me to go with her so she can tel! me about these native thirigs.
VVell, I was irl mv twerlties that' s ov r forty years ago that I was there. Yes, I saw those stones. VVherl this old
lady told me, "You come,! want to tell you the stories of this area." She said, "You find somebody that would
be WIIIIng to drive you arid Ine around." So, I found a person who was willing to drive us around, Jarle VVinnie;
she did the driving, arid Makea clicl the talking. At that time the road did not go on the makai side, it went on
the rnauka side of the Karniio'iki and Kamilonui, and those places there, arid then out. And this old lady told

,r side of that hill, at trVawamaio, grew sweet potatoes, lots oi sweet potatoes. Ancl
~8akea Napahi vv'as also an informant for MeAEE';ster. She shared int'orniation about the Ke-ahtt-ptta-Mannahta rtshpontl

htan sum. IaaV Edueatiot; Progr Itv
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how the whalinc~ ships used to stand out And how her foiks went out with canoes taking sweet potatoes out
to the whaling ships out there. And she pointed, and said this whole place is Wawamalo. It's on the other
side of Pu'ulepelepe, on the Waimanalo side.
 later adds!

Up in Hahaione valley was where they grew their taro. That' s, inside, on the upper side of Kuapa
pond. There's a spring of water there. ! saw the spring there. She  IVIakea! took me there. And she says,
"Here, in here they grew taro, and, fish. And if they were to travel into the Wawamalo side there were sweet
potatoes. They had evel'ything there, they clid.

Peie's Certoe

 as told by Almeda Goss, in , by: Mary Pukui, April 23, 1962!

WBI!, at the Davis place, just this side of the Davis Place, was a long stone that went out into the sea,
and Jane guessed it to be about 60 feet long. And it was shaped. the bottom like the keel of a canoe and
that old lady  IV!akea! pointed it to us and said, "I ook, see that long stone7 This is Pele's canoe. This is when
on her migration, whe came and landed on '0'ahu. And that's the keel other canoe."

lt was on this side of Alan Davis' place, sornev, here between IVIakapu'u point and Hanauma. And
it was there on a sand, stretch that went down. Started from shore, went right out. And that's the canoe
beac'hed  Can you see it now~>

No more because that big tidal wave that came in '46 that pummeled, and beat down, and just did
awful damage to Davis' place broke up the canoe, and carried the canoe away. No canoe there anymore.

Beltlhing elt Gko U
 as told by Almeda Goss, int. by: Mary Pukui, April 23, 3962!

Where it's rocky and they have the blowhole, and where the rocky section stops and the sand begins,
she  Makea! Illslsted on going In there to bathe. She hac! an Bxtla mumu Inslcle. She vvent Gut there, ancl she
began bathing there. And after she came out I asked her, why is it that you are bathing here7 She says, "Qh,
my people alwavs did. See that stone in the water7" And she pointed out there - but it's not too easilv seen
because the water washes over it - she said, "There is a stone named Gku'u, perch, and it gives out a healing
influence. So, when people come here and they' re not feeling very well they get into that water and bathe.
And from Gku'u comes this great healing influence that makes people feel well and happy." So, whenever
they travel they go to this place, where the stone of Qku'u was, and 'au'au.

Ke Lee G Koko

 as told by Almeda Goss, int. by: Mary Pukui, April 23, 3962!

Koko Head they call it is Ka Lae 'G Koko Point of Blood. A long time aqo there was a tragic story
there.

At Wai'a!ca lived a chiefly family whose daughter was not reared with them, but with the grandmother
In Palolo VaIIey. Ancl these people were very fond Gf planting; sugar cane, allc! ballanas, allc! It was qL!lte
work taking care of those things in that warm area, Wai'alea.

Then one day then they were absent, well, before they were leaving home they called to their shark
aurnakua in the sea, and said to this shark aurnakua, "Keep an eye on our place, and if anyone comes in and
takes GUF crops oi" toUch anvthlng, bite and c!Bstroy.

So they went and left. They had already given the command, or Kaurnoha, to their shark aurnakua
to destroy, unknov'ing that their daughter was coming, or that the gir! didn't know anything about this. She
traveled with some of her friends, and seeing the parent's home, dropped in. Nobody there, so she helped
herself to the sugar cane, and started chewing, and going way out there.
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And she went into the sea, and she went out there to Ka Lae '0 Koko. She went into the sea, where
she was bitten, and there she died. And her blood washed ashore, and that's why it's called Ka lae '0 Koko.
The point of blood.

When the parents returned, and heard the news of a young girl being bitten by a shark, they asked
who she was, and why  she was! there. And they grieved tremendously because they thought they were
Fesponsible, alld they wei'B, for the death Gf the!F slaughter.

Deeth of the Watelr Bt Kawsihos

 as told by Mary Pukui, irtt, by: Osvvald Bushnell, December 16, "I960!

...the; would of course not be careless with water otherwise the water would die. And there's known

cases of the water dying. There's a water hole. From the side of the hill, I saw the hole. Round hole, as
though someone had taken a stick and shoved it in.

lt's out there at Maunalua, and was said that the god Kane came there and pushed the cane into the
hiliside and the water came throuoh there Thats Kane's water so they treated it with a great deal of respect
and they never, never used it for laundry. Then somebody who carne along and didn't think of the Hawaiian
respect for that particuiar water, whereas the amative Hawaiian just usecl It for drinking purposes only Kane's
water, did some laundry there. And the water,  dried up! pau.

The water pau, so the Hawaiians, they were distressed. A Hawaiian from Maunalua told me this, an
old lady, the last of the natives, who was born in Hahaione valley. She told me that the water went out. So,
they looked for a girl that was ulapa'a. Ulapa'a is a gir! who has not yet menstruated. So, they looked for a
giFI who was ulapa 8, ancl they found one that vvas seven yeaFs GId, and she carriecl the offerings down there.
And they hacl 8 cei'Bnlony clown shel"e, and the Offering Gf 8 black pig. Ancl the water carne back, not 'with the
same force. Again, somebody washed laundry there. Gone entirely. And the same too was another spring at
Punalu'u beach in Ka'u, it dried entirely.

SG, the Hawaiians had 8 gi'Bat, deai Gf Fespect foi' water. It was 8 gift Gf gocls, Kane made it with his
cane  Where was the waterhole located".'i

It is near Kawaihoa point. Some distance mauka of Kawaihoa point. It's pau now.  Is the puka still
there>! Puka was there but the last time! went down there after the Hawaiians were ali gone and 'ducks
were running all over. These mec:hanica! army 'ducks.' ! don't mean bird ducks, I mean the gadget 'ducks.'
They were ]ust goinq all over there raising dust And the place where the; Gave offerings of fish this Ko'a
vvhere they brought the fish, where they place their first catch, all gone. Just, oh, the 'ducks' were going al!
over there going up and  Worse than Henrv Kaiser yeah>!  laughs! For 'improvement.'  laughs!  The Hawai-
ians leave because the water died'! No, they didn' t.

i-Ianaucoa BaV Education Program





56 / HBEP Volunteer Handbook

Hanauma Bay Education Program



HBEP Volunteet Handbook/ 57

F UN II;her R88ellmng

Below you will find a list of resources utilized in the development of these materials. Few
sources deal specifically with Hanauma Bay and its history. Much intcrmation was gath-
ered by investigating general cullural history and practices and then seeking out individuals
who could share oral history as well as their personal experiences and mernlories ot Hanau-
rnla Bay. lVlany of these publications are good starting pcints if you are interested in doing
further personal research. Happy hunting!

Apple, Russell 8 Kikuchi, William. Ancient Hawa'ian Shore Zone Fishponds: An Eva/uatio! i of Sur:ivcrs for
Histor!c Presert!ation. Horlolulu: National Park Service, 1975.

Barenq, Cassartdra, Paulirte King Joerger, I',Ilarie-Fong Mitchell and Annie Takirnoto. "Historical Cultural Es-
say Report on the Kuapa Pond Area" submitted to the Army Corps of Engineers, May, '! 975

Beckley, Emma Metcalf. Hawaii, /ts Peopie, Their Legends. Honolulu: Hawaii Promotion Committee, 1904.

Beckwith, Martha. Hawa'ian /vtythofogy. Honolulu: UH Press, 1970.  First published in 1940 by Yale
University Press.!

Bendix, Bud. Serv!ng /rawaII: //Ie FIISI /tttt Years; //Ie /00/h AID!II!efsar'/! of HawaI!an refep/!one Con!!oany'.
Honolulu: Hawaiian Telephone Company, 1983. pp. 56-60.

Emerson, Nathaniel B. Pe/e and H!iaka: A Mvth from Hawaii. Honolulu: Star Bulletin, 1915.

Emory, Kenneth P. and Yosihiko H. Sinoto. Hawaiian Archaeo/ogy: Oahu Excavat!o!is. Bishop Museum
Special Publicatiort /F49. Hortolulu: Bishop Museum Press, 1961.

Fornander, Abraham. Oo//ection of Havvaiian Antiquities and Fof/t-/ore, Vol. 4,5,6. Edited by Thomas G.
Thrum. Honolulu: Bishop lV!useum, 19'16-1919.

Green, l aura S., collector and translator. Fo//r-ta/es from Hawa/I'. Poughkeepsie. New York: Vassar College
1926.

Handy Elizabeth S.C. and E.G. with Mary Pukui. Nai,ve P/anfers/n I/O Hawaii: //~eir Life Lore and
Env!ronrnent. Honolulu: Bernice P. Bishop lvluseum Press, 1972.

li, John Papa. Fragments of Hawaiian History. Honolulu: Bernice P. Bishop Museum Press, 1959.

Janles, Van. Anc/8nt 8!tes of Oahu: A Gu!d8 to Hawai!an AI'chaeo/ogica/ Piaces of /nte!8st. Honolulu:
Bishop Museum Press, 1991.

Karnakau, Samuel M. Ka PO'e Kahikc! The Peep/8 Of Old. Trans. by lVlary Kawena Pukui. Horlolulu:
Bishop Museum, 1964.

/Va Hana a /ra Pc'e Kahiko!' The W'orks of the People of O/d. Trans. by lvlary Kawena Pukui. Hono-
ulu: Bishop Museum, 1976.

A/a /v/0 0/8/o a Ka r o 8 Ka HI/Yo ! /a/es ano /rad!trons o! I/te P8op/8 of OIQ Tl ans by I'.Ilary Kawena
Pukui. Honolulu: Bishop lV!useum, 1991.
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Kame'e!eihiwa, Lilikala. He Moo!8!0 kaao 0 Karnapuaa I'A Leg81daip' TracA/'of! of Kalrlaouaa, th8 Hallva!-
ian pig-god! an annoted translation of a Hawaiian epic from Ka leo o ka lahui, June 22, 'l891 - July

23, 1891. Honolulu: Bishop Museum Press, 1996.

Kelly, Marion. Cu!tura/ Resources Overi,/eiv of the Kea!a/o'oapa Area, ii!/Buna/ua, Kona, 0'a!1u. Department
of Anthropology, Bernice P. Bishop Museum, October 1984.

Maly, Kepa, VVong-Smith, Helen. /-/!stor!ca! Documentary Research: Kavvai/~oa-Kuamookane. Hanauma and
Kohe!epe!epe � T!",e Koko Head Re  ior,a! Park Preserve, in the Draft Environmental Impact

Statement. March 1999.

Malo, David. I-!av'aiian Antiquities. Trans. b, Dr. Nathaniel B. Emerson. 2nd Edition. Honolulu: Bishop
Museum, 1951.  First published in 1903.!

IVlanu, Moke and others. Hawaiian Fisr'1,'r,g Traditions. Honolulu: Kalamaku Press, 1992.

IV!cAilister, J. Gilbert. Archaeo/os of rahu. Bishop P. Museum Builetin 104. Honolulu: Bishop IV!useum,
1933.

Nakuina, Moses K. The Blind Gourd of La'anlaomao. Trans. by Esther Mo'okini and Sarah Nakoa. Hono-
lulu: Kalarnaku Press, 1992.

Pukui, IVlary Kawena, and Samuel H. Elbert. Haivaiian Oic! tOnarv. Honolulu: UH Press, 1984.

Pukui, IV!ary 'vViggin, collector and translator. Hawaiian Fo!k Ta!es. Poughkeepsie, New York: Vassar Col-
lege, 1933.

Rice, VVilliarn Hyde. Haivaiian Legends. Honolulu: Bishop Museum, 1923.

Simonds, VVilliamA. The I-!av'aiian Te!ephone Story. Honolulu: Hawaiian Telephone Company, 1958.

Summers. Catherine C. Havval,an F!s/loonds. Honolulu: Bishop Museum 1964

Sterling, Elspeth P., and Catherine C. Summers. Sites of Oaiau. Honolulu: Bishop Museum, '! 978.

Stump. Jane Barr. Qur Hawan Kai: A History of Hawaii Kai and Maunaiua Book I. 198'!.

Takemoto, A.H., Joerger, P.K. Histonca/!Cu/tura/ Essav Report on the Kuapa Pond Area. Submitted to the
United States Army Corps of Engineers. Honolulu: May 1975.

Thrum, Thomas G. Hawaila! 1 Fo/k Tales: A Co!/ection of Native / egends. Chicago: A.C. McClurg and Co.,
1907.

More /Iavvallan' Fo/k TBI8s: A Collectlorl of Natrv8 Leg8nds Bl ld Tl'Boltlons. Chicago, 1923.

VVestervelt, VVilliain Drake. Havva!!Bn Legends of 0/d /lonofulu. Rutland, Vermont and Tokyo, Japan: Charles
E. Tuttle Company, 1963.  First published in Boston: 19'! 5!

vVyban, 1 aroI A. Tlo'8 Bild L ulrent, Flsf !ponds or Hal+'al!. Honolu!L!: Univeisity of Hawai i Piess 1992.

Tape Recorded Intervievv with Almeda Goss, interviewed by: Mary Puku'i "I 962, April 23. Honolulu: Bishop
Museunl Ai"chives.

Tape Recorded Interview with Mary Puku'i, interviewed by: Qswald Bushnel! 1960, December 16. Honolulu:

Bishop Museum Ai-chives.
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p8g6: topic:

Geologic Map of Oahu
Geology of Qahu
II3iagrarn. The Koko Fissure Faul  ILine
Glossary of Geclogic Terms
Hawaiian Islands, Stages and Ages
Further Reading
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A. Island consists of the tops of two large shield volcanoes: VVai'Bnae anal Ko'olau
 -85"o Of the VOlCanO remainS beneath the Sea Standing more than 20 000 ft
above the sea floor!

VVBI Bl"lae Volcano !n the west.

a. Active -3.9-2.8 million years ago.

b. VVent through shield and past-shield stages cf volcanism

2, Ko'olau Volcano in the east.  Today, makes up eastern 2/3 of island!

8. Active 2.7-1.8 mllllol"I yea! s Bgo.

b. VVent through only ihe shield stage of volcanism.

c. Flows from the Ko'Glau filled the ocean between the two volca-

nces, jcining the lwo as Schofield Plateau.

3, Shield-shaped cones fotmed by thousands of highly fluid, basaltic Rows

4. Prominent rift zones formed. Dikes are neally vertical and trend palallel to
I ift Zolle.

5. Headwall erosion of streams carved out great valleys  e.g. Hanakuli, Lua-
lualel, VVBI Bnae, MBkaha, Bnd Kea Bu ln VVBlanBB!.

B. Giant submarine landslides

Since the extinction of the Ko'olau, the northeast side of the volcano has

collapsed into the sea  the Hu'uanu-VVailau giant marine landslide!

2. The Pali is the eroded fault scarp of this giant landslide

C. Great submergence followed rather rapidly by partial re-emergence

Old shorelines are well preserved in emerged reefs and beach deposits

2. Major limestone deposits  old coral reefs! are found up to 7.5 m above
present-day sea level in places like the Ewa Plains Bnd in Honolulu,

3. Deposited du! ing what is called the VVaimanalo stand of the sea.

4. Great va! leys were drowned, producing subsequent sedimentaticn and flat
valley floors  e.g. Kawainui Marsh!.

l3. Volcanisrn renewed on Ko'olau  known as "rejuvenation" stage volcanism!

Approximately half 8 million years Bgo, monogenetic  only one eruptive
Bplsocle! vents began appealing Gn the Ko Glau Bs c! ate!8, cones, Bnd
lava flows

2. More than 30 vents identified and collectively called the Honolulu Volcanic
Group.
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3. Some vents wef'6 explosive becBL!se Blthef' seawatef' Gr gl oui ldwatef'
carne Into contact with the! Ising magma,

4. The youngest eruptions formed a line of craters known as the Koko Fis-
sUre.

Koko Head  double vents: 'ihi'ihilauakea  makai! 5 Mono'UIB  mauka!!

2. Hanaunla Bay  coIT!plex sel Ies Gf vel"Its!

3. Kahaulca  Rifle Range!

4. Kcko Crater  double!

5. Kalama

6. Kaupo

7. Kaohikaipu ! sland

8. Manana  Rabbit Island!

9. Submar!ne ridge Bxtencls 5 kin southward, so se! Ies continued beneath
the SBB

B. Possible Bf'Uptlve seqUBnce Bl ld cofYlposltlon

Bnana tuff Cone

2. Koko Crater tuff cone

3. Kahauloa tuff cone w/ lave flows

4. Hanauma tuff ring, tuff cone s! w/ lava flows

5. Koko Head tuff cone w/ leva flows

6. Kalama cinder cone w/ leva flee

7. KaohlkalpL! cll ldef' cone w/ lava flow

spattel" cone w/ lava flow8. KBUpo

C. EvIdence Gf explosive natUf'6

1. tuff rings and tuff cones ccmprise Gf lhousands of layers of consclidated
BSh  f'low pBlagof'! Ized!

2. Pieces Gf the old Koolau basalt Bnd pieces Gf the coral reef  limestone!
were tom up during the explosion Bnd are preserved in the tuff

4. Prcjectiles  pieces Gf basalt and limestone! landed in hot, soft ash to pro-
duce IIYlpact sags  Gl bonlb sags!

l-Ianauma Bay Edoeatioo Prooram
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III. Geology of Hanauma Bay

A. Outer crater wall breached by ocean -10,000 years ago  or may not have com-
pletely formed!

B. Oldest coral in Hanauma -7,000 years old.

1. From 5,800-3,500 years ago, coral mainly grew upwards at -0.3 cm/year
average.

2. From 3,500 to the present, coral grew seawards.

C. Coastal benches

1. 3.6 m down to sea level

2. Recent studies indicate position and slope of bench seemed to be gov-
erned by level of water saturation of tuff

3. Heavy surf along more exposed parts of coast keeps rock face saturated.

4. Water-saturated tuff more resistant to erosion than unsaturated tuff above.

5. Latter is more rapidly cut away, especially by heat of sun, leaving behind
the bench

6. Surface of bench pitted by "wager-level weathering"  loosening of grains in
tuff by alternate wetting and drying around edges of water-filled hollows!

D. Three lava flows in Hanauma Bay

1. Witch's Brew end of beach  covered by vegetation!

2. Middle of Toilet Bowl Ledge  where you have to climb through the rocks!

3. In Toilet Bowl gully

flow

Map of the Koko Fissure

 from Stearns 1939! low

mi I e
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aa - Lava with a very rough, spiny, or rubbly surface - more viscous - clinkery surface

ash/tuff cortes/ririgs - formed subaerially and/or in shallow water. Result from "wet" or phreatornagmatic
BiuptlGAs  I.e. due to nlixing of ascencling NagNa 'vvith grout id or surface water!. Differences between tuff
rings arid tuft cones are controlled mainly by the magina/water ratio, the degree ol maqrna/water mixinq, and
the depth of fragmentation  i.e. where the explosions occur with depth!.

bomb - volcanic ejecta larger than 4 centimeters in diameter

cinder 8 spatter cones - cinders fall close around vent, building a steep, conical cone with a relatively small
crater - liquid lava tom irito irregular gobs and shreds by expanding gases fall back to the ground to build a
heap Gf fragments around vent - many flatten out or splash when they hit, forming spatter

crater - a bowl-shaped pit at the sunimit of Nost volcanoes, aiouAcl the centi'a! Vent

chemical weatheririg - the set Gf all chemical reactions that can act on rock exposed to water and the atmo-
sphere and so dissolve the minerals or change them to inore stable forms

dike - a tabular igneous intrusiori that cuts across structures of surroundirig rocks

geology - the science of Earth - how it originated, how it evolved. how it works, and how humari interverition
can effect ! t

IQABOUIs rock8 - a rock foi"Necl by the solidwcation of NagNa

lapili - water droplets coagulate  perhaps passing as clouds as well!, surrounding ash and other micro-sized
particles dispersed in the air. Ash ceinents Itself together as water evaporates leaving behind bead sized
masses. usually dark grey/black in the center and white on the outside. Preserved in sedimentary layers
along with bombs, etc.

Iirnestorie - a sedimeritary rock composed mairily of calciuin carboriate  CaCO, ex. what inuch ol the reel is
made of!, usually as the mineral calcite

llava - magma that has reached the surface

magma - molten rock material that forms igneous rocks upon cooling

rninerall - a naturally occuring, inorganic, crystalline solid with a specific chemical composition. Minerals are
the buildinq blocks of rocks. which cars be made up of varving assemblages of minerals

Olivirie - high temperature Intn~ral that is the first to lorrn out of basaltic rnaqrna  MgFe! SIQ It is a tiny
green crvstal found in the sand at the leeward side rii the bav and at th toil t bow!

pahoehoe - lava tvith a smooth, billowy, or ropy surface - more fluid, often shiny

pallagoriite - a brown, waxy. or earthy appearing substance formed by tvater descending through and cement-
!rig ash

pyroclast - fragment of volcariic material ejected durirtg an eruption
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sedimentary rocks - rocks formed by the accumulation and cementation of mineral grains by wind, water, or
ice transportation to the site of deposition or by chemical precipitation at the site

tUlff - formed when eruptions Aeal' seashol'B are moderatBly explosive due to abundant steanl fornled when
hot magma encounters either sea water or water in pores of rocks close to surface - hydromagmatic because
they involve both molten magma and v'ater - rapidly expanding steam blows much of the magma apart, form-
ing a spray of tiny fragments and droplets which harden in the air to particles of glass, ash, largely of sand or
dust size - ash soon becomes cemented together into tuff. l arge fragments  called bombs! striking unhard-
ened ash may push down layers beneath them forming bomb sags.

tuff cones - characterized by higher profiles than tuff rings and have steeper external slopes with bedding
dips greater than 25. Their crater floors are generally above the land surface.

tuff rings - commonly less than 50 m high. l3efined by shallow craters and bedding dips less than 25. Tuff
rings result from more intense explosions.

volcanic ash - a volcanic sediment of rock fragments, usually glass, less than 2 mrn in diameter, that is
formed when escaping gases force out a fine spray of magma

I-lanaurna Bax EdoeatioI; Program
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Below you will find a list of resources utilized in the development of these matelials. Other
publications of interest have been included to assist you in further independent study.

Bryan, A.B. and R.S. Stephens. Coasta/8ench Forn>ation at Hanauma 8ay, Oahu, Hawaii. Geological
Society ot America. Bulletin, v. '105, pp.377-386.

Clark, J.R. 8eachesof Q'ah!!. Honolulu: University ot Hawai'i Press, 1985.

Hazlett, Richard W. and Donald VV. Hyndman. Roadside Qeo/os of Haivai'!. Missoula, Montana: fvlountain
Press Publishing Company, 1996.

Juvik, Sonia P. and Ja!nes O. Juvik, eds. At/as of Hai!vai 'i. Honolulu: University of Hawaii Press, l998.

Macdonald Gordon A Aqatin T Abbot and Frank L Peterson Vo/"anoesin t/~e Sea /he Qeo!ogy o" Ha-
vvaii. Honolulu: University ot Hawaii Press. '1983.

Moberly, R. and G.P.L.. VValker. Coasta/ ano' Vo/ca! i!c Qeo/ogy of the Hanau!ina 8ay Area, Qahu, HaM;a!!.
Geoloqical Society of America Centennial Field Guide � Cordilleran Section pp 2-10

Prinz, M., G. Harlow and J. Peters. Simon 8 Schus/er"s Guide to Roc!ts and 9/inera/s. New York: Simon 8
Schuster, 1978.

Simkin, T., L. Siebert, L.. McClellend, D. Bridge, C. Newhall and J.H. Latter. Vo/canoes of the Wor/d. New
York: Academic Press, 1981.

Stearns, Harold T. Qeo/ogy of /he State of Ha!vaii. Palo Alto, California: Pacwc Books, Publishers, 1985.
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Hanauma Bay Marine Life Conservation District

The Hanauma Bay Marine Life
Conservation District  MLCD!
was established in 1967 and en-

compasses 101 acres, extending
from the high water mark seaward
to a line across the mouth of the

Bay from Palea Point  to the north!
to Pai'olu'olu Point  to the south!.

See diagram to the right ~

Hanauma Bay was the first of ten
sites in Hawai'i to be designated
as an MLCD, the others are listed
below:

Pupukea � north shore of
0'ahu, 25 acres, est. 1983
Waikiki � 0'ahu, 76 acres, est. 1988

Kealakekua Bay � near Captain Cook, Hawai'i, 315 acres, est. 1969
Lapakahi � northwestern coast of Hawai'i, 146 acres, est. 1979
Waialea Bay � western coast of Hawai'i, 35 acres, est. 1985
Old Kona Airport � near Kailua-Kona, Hawai'i, 217 acres, est.1992
Manele-Hulopoe � south shore of Lana'i, 309 acres, est. 1976
Molokini Shoal � off Maui's southwestern coast, 77 acres, est. 1977

Honolua-Mokuleia Bay � northwestern coast of Maui, 45 acres, est. 1978
Waiopae Tidepools � southeastern coast of Hawaii, est. 2003

At Hanauma Bay, prohibited activities include:

fishing for, taking, or injuring any marine life  including eggs and shells!
possessing any type of fishing gear
introducing any food or other substance to feed or attract marine life
taking or altering sand, coral, or other geological features
possessing any equipment that may be used to collect or alter any geological fea
tures

boating.

X X X X X
X

Hanauma Bay Education Program

The Hawai'i State Department of Land and Natural Resources is responsible for establish-
ing the regulations for each MLCD in Hawai'i. Regulations vary somewhat, but generally
prohibit the taking of any type of living material or non-living habitat material.



T/i8 !lifo/IHBt/or/ GI I 168 fQ//Glrv//lc/ fIIYQ pBg88 IS tB/ 8/ I for'm 978 D8pBftm8/it Qf LB' c/ Bloc/ MBtLl-
r2/ R88G jf'c88, DIY!8/on of Ac/t/81/c R8GQUf'ces IIY8/GGIt8. FGf' mof'8 !lifo/"/8~21/or/�p/8Bs8 Er/8/f
E/E/wk/E/.SltaiIe.hll.os/dlAP'/cll8f' Qf' cG//@act t/18/77 Bt: DIvlslon of Aquatic ResoL!rces, 1151 Punch-
bowl Stree , Room 330, Honolulu, Hl 96813. Phone:  808
87-0100 Fax:  808
87-0115

Yhe Adim'ni Sltrative kuIeS PIOCeSS

hc Admnustfatlvc Rules ploccss cnaMcs Dl NR to cstahlish polkclcs pcft<UBHlg to thc state s a«iuatkc an«i
other Ba U! al. rcs«?Ufccs. i 1 tc p! occss hcg!Bs with Edcntkfkcation ol an issue El»at Bcc«ls to hc addE esse«l th! oligii
resource management pohcy. This may he the result of a resolution passed hy the stat" legislature. Th" p! 0-
cess can also 4c stal'tcd i»y the pUMEc. EIKllvE«iUal calls to tlic dcpaftrBcfkt, pctltEofks�calls froETE lcglslatols on
i?clialf of coBstlt'Ucnts, and ic«iucsts fff!Bi conununktv gI'0Ups alc sf!Bic of thc actions that can hcgln clcatb-!B f! f
Bc%' nkfcs Eof tiic ptuposc 0E sustaEB! Bg Oilf BaukEal fcsoliiccs.

OBcc DLNR fccclvcs <E fc«iucst fof Ike'vv 1'i3ics ol cliangcs k? cxistiikg fi3lcs, tile rc«iucst ls passcciI on k? thc <Ep-
pfopf late division head tor cvalUatEon hy staff. IE thc dlvlskoB agfccs thc prop«!sal has lklcllt lt v,'Eii hold onc
01 niofc pui?ikc! Beet! Bgs to d! scUss! t l?cioi 0 dfaitlng Ei3]cs. fhc dfalt fofnk ol t] lc Eicw 1 uie Is fcv! cwc«l hy thc
dcp<kftlkkcBt <kn«l vallous I?oards aB«i coB?BussloBs. Based on input! ccclvcll thfoUghoUE thc process< a draft of
tile rulc ls sent to thc Att«?Tncy  !cncfai s office fof approvai as to f«?flTl.. Thc B0M'ciI of E.aIKi <End Natufal
Rcsolu'ccs then gives appfoval tc! thc division to cc!B«iuct a pUhhc hcalHlg O'B thc ploposcd I Hie.

Thc pUhllc hear lBg occufs aftcf a BHBEBiuETk 30 days Botlcc. Persons UBahlc to a/tcB«l thc hcanng�or who <<vish
to make ct»mments <Efter the hearing, may provide the department kvith v,ritten testimt»ny ft»r!0 to i% days fol-
io Mkio» thc hccKlna. Based On this addktloBal. pUbhc EBpUt, thc dkvkskolk prepares a final. draft of thc iulc9 Wvhkch
is also sent to thc Attorney General's office lor approvak

The final «il'aft ls tiicB pfcscfEtc«i to tile l aBd B«?'U«l foI' <Eppfo v<!!. Thc puhiic ilas onc last oppolti3Iuty to offer
testkmonv related to the prop!!sed rule. if the Eule ls approved hv the Board. Et ls sent to the Governor's ofhce
10! appioval, El»en flied with thc l..!cutcnant. Govcinofs office. i0 days aitcf filing, thc Ei3]c goes into cilcct..

Tile DlvEslon oi AqUatkc Rcsotuccs appl'oacii to policy InakkBg i?as ch<!Bgc«i during thc past fcw' ycILfs. Morc
of Ml effort ks Boxv hcHlg Blade 4? gct thc pUhhc Hlvolvc«i earlier ln the process of drafting TUles. ln ccftam
cases, this involves tlic cstahhsliIBcnt ol w«?Eking gf«?Ups of task 10! ccs Blade Up ol ! Cpfcscntahvcs ol varloUs
User groups aBd Other conccrlicd pa! ties.

DAR ls plcscntiv lnvoivcd 'vvkth gfoUps on Kauak to cstahhsh neve pohcEcs fof akUle hshnlg O'B that EslaBd.
9'e aEC also work! Bg?vlth t] lc "b!/Cst Hawaii V'ishcl les Gouncil on pfoposc«l aBECB«hncnts Eo! Uics fof thc West
llawaii i/ishcry Management Area. A giH net task force is in the process of fknahxing new rules for use of giii
Bets. Tile ls cofksldcfkBg fcvlslons to fulcs ITian<!ging tlic Vupukca MafEnc L.ifc G0BscfvauoB District EME  .Dj.

AdnknustfatEvc IUlcs CUlifc'Btly UBdck colkskdcratkon, Mld fof xvhkch pUhllc hcakHlgs have been scheduled, EB-
elude prop«!scd anlcBdnkcnts 4? TEElcs for Ivialkclc-iiulopoc MI  /D Mid Manclc Harhok c!B LaIEak <End to rules
estal»ikshnlg fees fol a«i EEalcUitEEI'e dealer lkccIlses.

l-Ianauma Ba</ E«/ueatio!? Proera!?»



HBEP Volunteer Handbook I 73

The administrative rules process is summarized in the following graphic. Purple
shapes represent opportunities for public participation in the process.

Proposa

Draft rules

ays
ice

10 days
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Fl A%AH ADMiNLSTRATiV [- RLI LES

Tiki E i3

DEPARTMII- NT OF LAN II3 AND NATURAL RESOURCES

S7J BTl. l'l.E 4 FLSHEkiES

PART i MARINE LiFE  ".ONSEII<VATl &I DiSTRJC II'S

CFIIAPTER 28

HANA JMA BAY MARiNII- LiFE CONSERVATiON DIISTRi ".i; OAHU

g 3-28-1 Boundar]es
3- 8-I.I Def!nest]ons

g 3-28-2 Prohibited activities
3-28-3 Permitted aciivi ties

g 3-28-4 Exceptions; permits
3-28-5 Penalty

Historical Note;  .hapter . 8 of Btie i3 is based substantially upon Reguiation 3:, of the Divf sion
of II-:i,sh and Game, Department of Land and Natural kesources, State of i-iav aii, [II- ff. i0/23/6",', R
5,'26,'8 i I

j> l 3-28-i Boundaries. The Fllanauma II3ay Marine Life Conservation District sbaH include that
portion of ihe submerged lands and overlying waters of Hanauma bay beginning ai the highwater
mark at the shoreline and those lands described in the survey description entitled "i-ianauma Bay
Marine Life Conservation District, situated in the offshore waters of Maunaiua�Honolulu, Oahu, Li-

xvaii' and as identified as C.S.F. No. i 5,309, dated August I 6, i 967, on file with the departments of
land services, and deiineated in "Map of ihe Hanauma Bay Marine Life  :onservation District�Oahu
8,'i6,'6, "' attached at ihe end of this chapter. [II- ff; 0/26/8 l; comp 4/i,/99]  Auth; i iRS g 90-3!   limp;
HRS !j> [90-i, i90-', 190-3'!

!i3-28-L 1 Definitions. As used in this chapter, unless otherwise provided;
Hook-and-line means a. type of flshtrlg gear consisting of a. iength of fishing line, to which is

and naturai resources, and accounting and general attached one or more books or other device for
capturing marine life. The gear is designed to be used by one person ai a time but one person may
use more than one such gear ai a time.

knife means a. cutting instrument consisting of a. sharpened biade with a. handie.
"Net" means any of various Fishing devices of mesh maieriai made into various shapes�such as

but not limited to, a bag, sack, pouch�or curtain, used to entangie�surround, or concentrate aquatic

l-Ianauma Bav Edoeatioo Prooram



"Spear' means a type of fishing gear consisting of a siraight, rigid, length of v, ood, hbergiass,
metal or other such Baf ural or cornposife materia! with one end sharpened mto a pomt of: pomts tof
impaling aquatic life.  one person may propel the gear using arm strength, eiastic, compressed gas�or
other pmpeHant.

'Take"' means to hsh foi, catch�of harvest, or to attefnpt fo tish for, catch, or harvest, aqUatfc ifte.
The use of any gear�equipment, tool, or any means to
fish for�catch, capture�or harvest, or to attempt io fish for, catch, capture, or harvest, aquatic life by
any person v, ho is in the water�or in a vessei on the vvater, or on or about the shore where aquatic
ifte can

be fished for�caught, or harvested, shall be construed as fishing.
"Trap'" means any of various fishing devices of mesh, perforated�or soiid materiai made into the

shape of a box, container, or enclosure, svith one or more opemngs that aHow aquatic life to enter
into the interior of the box, coniainer, or enclosure, but restrici exii out, thereby capturing the aquatic
life v ithin. [EtY and comp: 4/l 5/99] {Auth; HRS g 874-5! i Imp; HRS g 874-5!

! l3-28-2 Pfohibited activities. Except. as rBay be other%vise ailrfwed., no person shall engage in
ihe following activiiies in the I-lanauma bay Marine Life Conservation District;

t"I} Fish for, catch, take, injure�kiH, possess, or remove any finhsh, crustacean, moHusk including
sea sheH and opihi�hve coral, algae or Hmu, or other marine life, or eggs thereof�

l'2} Take�alter�deface, destroy, possess, or remove any sand, coral, mck, or other geologicai fea-
f. Ure, or specimen;

l'3} Fllave or possess any fishing gear or device, inciuding but not limited to any hook-and-line,
rod, reel, spear, irap�net, crowbar, or other device, or noxious chemical that may be used
for tbe taking, injuring, or kiihng of marine Hfe, or the aitering of geologicai feature or
specffYlen� the possession rft which shall be considered prima facie evidence
in vfoiatiofi of this rule; oi

{4! Ilntroduce an/ tood, subsfance, or chefYHcai into the v'afer, trf feed oi atti'act Biafme Lite. [ f'.tt:
.f/26/ 8l:, am and comp 4,"l5/99] t'Auth: tllRS j~g 90-3, 190-4.5't  lrnp: tllRS j~g 90-}�190-3,
f90-4.5}

	3- 8-3 Permitted activities. A person may possess in the water a knife for the sole purpose of
personai satetv [Ftt ~/26/8i am md comp 4/l 5/'>9] {Auth HRS 4I90- 3} {Imp Il II<M gt! I 90-1 1 90-
Q}

	3-28-4 Exce tions: ermits. The department may issue permits to engage in aciivities other-
wise prohibited by Iavv and section 13-28-2 for scientific, pmpagaiion, or other purposes in accor-
dance with chapter l 9 ! and sectfon 1 87A-6�t Ilawaii Ilkevfsed Statufes, prrfvided that;

t"I} The board may impose terms and conditions ii deems necessary to carry out the purpose of
chapter I90�FllawaH Revised Staiutes;

l'2} The board may revoke any permit for any infraciion ot the terms and conditions of the per-
i nf t'�and

l'3} A person v, hose permit was revoked sbaH not be eHgible to appiy for another permii untH one
year after the date of revocation. [Eff; 5/26/8 l; arn 3/2/87�am and comp 4/I5/99]{Auth; HkS

! i 90- l t { lrnp t-II RS q>g l 87A-6 I 90-4!
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Cere! Ldws OII' HavvaII

State law prohibits the intentional taking of, breaking or damaging, with crowbar, chisel or
any other implement, any live stony coral from the waters of Hawaii, including any live reef
or mushroc m coral. HRS 'I 88-68

It is unlawful to intentionally take, break or damage, with crowbar, chisel or any other irnple-
ment, any rock or coral to which marine life of any type is visibly attached or affixed. HRS
188-68

The taking of sand, coral rubble or other marine deposits is permitted in certain circum-
staf!ces. TI"fe lYlatenal may not exceed of!6 gallof! pef' pel son pel dav, Bfld lYlav be tBken
only for personal, ncncommercial purposes. HRS 171-58.5, 295A-44

The sale of the following eight species of stcny ccrals is prchibited in Hawaii:

Rose cr Cauliflower Coral  PGci//opora f778af7c/rif78!
LBce Cof'Bl  Pocf//opora Qa!77lool fff5!
Giant: Finger Coral  Poci//oporto 8ycJGUxi!,
Yellow-lobed Coral  Porit8s /odette!
F l f lg 6 f' Cora I   Porf t88 Go!77pf 8588!
Bf'acket, Coral  jÃof7tfpo!8 v8f'/Lfco88!
Mushrcom or Razor Coral  Ffjrgia scutaria!
Orange or Cup Coral  Tubestraea ooooif78a!

Penallties

Most violations are subject tc 8 fine of up the $5QQ and/or thirty days in jail, plus up to 51QQ
per specimen taken illegally  first conviction!.

I-lanauma Bay Education Program



To understand coral reefs in Hawaii, one rrjust first look at plate lectonics. More specifi-
cally, one should look at holspot islancl tormation. Hew ocean floor is formed at the oceanic
ridges. As the ocean floor moves away from the ridges and toward the subduction zones,
the once-molten ocean floor cools, settles, and compresses. The result is that the ocean is
shallowest along the ridges and deepest along the subduction zones.

Hawaii lies on the pacific plate. This conveyor belt-like plate moves in a northwesterly
direction. Hotspots are places along the ocean floor where molten magma rrjelts lhrough
the plate and forms oceanic islands. They are thought to remain stationary as the plate
moves overhead. Islands are termed, and then, in the Hawaiian example, move ncrthwest
off the hotspot. Subsequently, a new island is termed over the hotspot, then moves with
the plate. As the islands move with the plate toward the subduction zones  where oceanic
plates slip beneath the continenlal plates!, they slowly subside  sink! ancl erode.

Charles Darwin corrjbined his belief lhat islands sank, with what he knew about corals

ancl came up with the theory of atoll formation. The island is formed, corals grow along the
edges terming a tringing rect. As the island sinks and erodes, the corals continue to grow
toward the surface and tcward sunlight. A barrier reef is termed. In oceanic islands with
barrier reefs one typically sees a circular reef surrounding a lagoon which in turn surrounds
a high island. Eventually the high island erodes and subsides below the surface of the
ocean, leaving only a reef. This is then called an atoll.

Looking at the Hawaiian archipelagc, the youngest island is the southeast-most island
and the olclest islands are alolls on the norlhwest end oY the chain. The latitucle at which

the water is too cold for the coral growth to keep up with subsidence is called the Darwin
Point.

VVhat are reef-building corafs7 Reef building corals are in the phylum Cnidaria. Includ-
ed in this phylum are aquatic organisrrjs that have one rnajcr common teature, the pres-
ence of stinging cells called cnidae. Two examples of other organisms in this group that
are periodically tcund in Hanauma Bay are: Pcrtuguese man-ot-war  Physalia! and bcx
jellyf'ish  Cuborrjedusae!.

Reef-building corals are colonial organisms that have a syrrjbiolic or mutualistic  both
parties benefit! relationship with a single-celled, plant.-like organisrrj callecl zooxanthellae.
The zooxanthellae are housed in a thin layer of flesh which covers the calcium carbonate
 CaCG3! skeletcn. The zooxanthellae produce tcod through phctosynthesis. The excess
food producecl by the zooxanthellae is used by the coral animal. The coral produces waste
which in turn is used by the zooxanthellae in growth and photosynthesis. Because this sys-
tem is driven by sunlight, clear water tends to be better for coral growth.

Each individual within the coral colony is called a polyp. In addition lo a CaCG3 skele-
ton, corals have a hydrostatic skeleton. This means lhat they can adjust the amcunt oY wa-
ter in their flesh to extend or retract their stinging lentacles. These tentacles are arranged
in a ring arcund its mouth. Below the mouth lie the gonads, the digestive organs, and the
rnesentary filaments. Individuals share nutrienls with their colony neighbors.

Corals reproduce both sexually ancl asexually. Asexually, they reproduce by melhods
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called binary fission, fragmentation, parthenogenic brooding, and budding. Binary fission
is when Gne polyp splits to form two polyps, Fragmentation is when 8 piece of the cGIony
breaks off, survives and forms a new colony. Parthenogenic brooding describes 8 process
by which unfertilized eggs develop into swimming planula larvae, Certain environmental
cues, such Bs 8 full Gr new moon, trigger the release Gf these larvae into the water column,
These larvae, if lucky, eventually settle and fofm viable adult coral polyps. Budding Occurs
when 8 polyp "buds" off the adult like a mushroom out of 8 log. Yhis bud falls off the adult
Bnd eventually forms another adult  colony or solitary!.

Corals utilize Bt least two different modes Gf sexual reproduction: brGBdcast spawning
BAd bloocl!Ag. B! Gadcast spawAIAg Is when, each sex ejects their gatTIetes  sex cells! Into
the water column to mix and fertilize, During brooding, the eggs are f'ertilized within the
female. The female holds onto the larvae until it feceives certain environmental cues, then
releases great numbers of swimming planula larvae into the water column, Yhe advan-
tages of sexual reproduction include increased dispersion of the new colonies and genetic
VB f'Iat!GA,

The planula larvae wtII settle If It f!nds something hard Gn whtch to settle. This hard sub-
stratum must be in relatively shallow, warm water. If the polyp fails to tind 8 suitable place
to settle within 8 cfitical time period, it wiII die.

lf it does, it will start to transform from 8 swimming amoeba-like larva to 8 sessile  at-
tached to the bottom! organism. It will staft to lay down 8 CBCO cup or calyx. Yhis early
coral polyp is called 8 coralite, Through binary fission, this individual will eventually f'orm a
colcny. Many of these colonies will form 8 major portion of the reef.

Coralline algae Bre very calcareous red algae which Bct Bs cement Gn the reef. They
hold together dead coral, coral rubble, sand, rocks, Bnd lays down its Gwn CBCO3 to f'orm
the other major portion Gf the reef. Yhe majority of Hanauma Bay's reef flat consists Gf this
cofalline algae conglomorate. Many believe that "coral reef' is 8 misnomer Bnd call it either
a "biotic" reef or 8 "coralgal" reef, giving life forms other than coral theif due credit.

The col Bl f'eef fof'fels 8 thl 66 di!Tlensional stf'UctL!! 6 GA sUbstf'Bte that woL! Icl Otherwise be

bland and featureless. Yhis provides places for Organisms to find both shelter and food,
suppof"t!Ag gf'easel btolnass Bnd blodlvef'slty,

How does it all fit together'7 It tits together in 8 diagram commonly referred to as the
foocl web, Yhe pAAIBry producers coAvel t the sL!n s enelgy to Gf'gBAIc Alatter  food!. Yhe
primary producers include: corals  zooxanthellae!, macroalgae  limu!, and microalgae
 including phytoplankton!, The herbivores eat the primary producers, and the carnivores/
predator es eat the he! blvof'es Bnd Othe! ca!"Atvo! es. It Is ITIG! 6 colnplex thBA was just ex-
plained, nonetheless, this is the basic structure.
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Coral Reef Ecology
~ The reef is alive!

~ Corals build reefs

~ Conditions corals need to survive

~ Coral reefs provide food and shelter
~ Coral reefs benefit us

~ Threats to coral reefs

Hawai'i's Reef Ecosystems are Special and Unique
� Hawai'i's living reef ecosystem, sometimes referred to as the "rainforest" of the sea, has

more than 7,000 known species of marine plants and animals.
� Hawai'i's coral reef ecosystem, because of its isolation, has more than 1,250 unique spe-

cies of marine life that can be found only on Hawai'i's reefs.
� About 25% of all marine life is endemic to Hawai'i.

CNIDARIANS: Anemones, Zoanthids, Corals, Jellyfish

Coral animal 5 Zooxanthellae:

~ Zooxanthellae � microscopic algae living inside coral animal
~ Symbiotic relationship: photosynthesis-use the sun's energy to make food
~ Zooxanthellae � Give corals their color

Anatomy af a Coral Pcdyp
tentacles with mouth
nematoogsts
 stinqinq cells!

zooxanthellae

tissue
poler s:

n em atocgst

C

qastrovascular oavitg
 digestive sao!

limeston e calice

skeleton

1 ~ i
! 1999 E n oyolo paedia Britannica, In c.
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Snnrce" .The lr!credible Coral Reef hV 't'oni AEbert. Trickie Cre"k Books, 300 Andersontoxvn Road, 54echa!ncsbnrg,
Penrtsyivanta I!05> Tet: j-800-3~3-2','91.

Dtireclholls: Rea«t the sentences bek!A'. %hlch «/0 4"0U think states the lYK!st lnlpoztant leason tol
plotectlng coraI Ecefs. PUt an X IKxi to the 0IK; voU choose. TIlen fnld 0Ut vvIlai !roM «Ilolce sa'!rs
ahoUt voU.

WVHM' lS THK It!K!ST D4FORTANY REASON FOR PROTKC YIM. CORAL REEFS".

The coIRI I'eef ls a specERI pIace "A~1th Rn IncledlbIe dlvelsltv ot al'HB1RI Ilfe. It ls hoIEEe io
BEanv endanoele«I an~i threatened Species of nlalHK' v/IIdIlfe

2. The coraI Ecef attracts vlsltol's honl RH ove! the lvolI«! %40 Hke «	vlIEg. boating, flshlIEg.
Rnd expI0ITIEg BRtUEc. T0Mlst «�HRIs sUppolt BERBX" IocaI bUslnesses RIK! REc often «I'U«IRI
to IocaI ecoIEon'Hes.

3. As 0UI vvorI«! popUIRtlon conilnUes to gI'ovv, vve Iook io tIle oceans as an EBEportant soUI'ce
of food. MRIE!' edlbIe nlalHK; species «/epeIK! on heaIthx" colaI Ecefs fol breeding and BUrs
e! !' gloUnds Hl QD/el to sMvlvc.

4. Sclentlsts alc «ilscovellng hovv I«! Blake nevv agrl«UItMRI, IIK!UstIIRI, RIK! ETEedlcaI plodUcts
flolTl ETlaIHle olganlsnls. The coIRI lrect has vleIde«! nelv ITledlclnes, toods, tertIIIzel s, and
elTlUIslflel's U scd IIE HldUstl v.

WheIE thEEvlng coIRI I'eefs heconle dlstlessed, lt lsa vvalnlIEg slgIE that sonlethH1g ls clltl
caHV v,"I«!ng -- soinethlng that vvlH UItEBEateIy affect OM ov,"n sUxvlvaI too It RIelts Us to
exalYHnc vAat vve ale doing to 0M air, Q~ateI', an«t eaith.

6. Reefs heIp plotect tlop1caI shoEcs f loni eloslon. Waves caUsef! bx" troplcaI stolnls ale
vveakened as 'the "y bleak 0IE the lreets before leaching ihe shOIe.

Planauma BaV Education Program



  eGFil'itl4 em ttDM Eat'eVtOBS Page!

R'HAT DOES YOUR CHOICE SAY ABOUT YOU".

if you chose the hrst Ecason, you ale a. AatIEIe iovcI'. You knoxv mole about aninlais and piants
than lAos  of youE friends do. You couid heip plotcct corai I'cefs by sh'lring wvhat voU kE�>v.

it yoll chose the second Eeason, yoU have a. good rnlnd for business. You couid heip protect colai
1eefs bv Ea'lsEAg tuAds for an O'ElvlE onnleE!tai GE ganlzatlon.

3. if you chose the third reason, you care about the basic needs of peopie. You could heip protect
corai Ecefs by v,'riting iettcls to poilt'lclans and busiE!esslnen xvho make decisiolls that affect pco-
pic,' s ilves.

4. if yoll chose the foUI th Ecasoll, you aEe a person xvho vaiues scleAce aAd technoiogV. YGU couid
hcip plotc'ct rc'cfs bv conlillg Up v'ith a Acv' idea fol ic'ttlng pc'opic knov' I'cefs ale threatened.

5. if you chose the hfth Ieason, VGU think big and accc'pt. respoE!sibiiity fol activeiy caEEAg for the
earth. You couid heip plotcct corai I'cefs by takEAg practlcai steps IB, voUI owvn ilfc, such 'ls con-
sen ing resources and recychng.

6. if you chose the sixth leason,�you ale 'I plactlcai person v~ho I'cspc'cts the GI'dcI' and baiance of
nature. You couid heip others understand v hy corai reefs are ilnportant in the v~orid.

 an.v~.<et~ for pg. 8>!

ANS'O'ERS" .!. N, 2. H, 3. H, 4. N., 5. H�6. H�7. N, 8. H, 9. ii, �. N, 	. H
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iNOBFce: I he IBc1I'M1IJilie Corall Reef 4y ionJ Aiberr. irtckie t.!'eek Books,?00 ArtderaortkAvtJ Roti MechartJesRGrg,
Pertttsvivazti« f70' 5 Tei: 1-800-353-2791.

Coral reefs have existed for rnllhons of years. They have surv>ved countless, large and small changes
ln the eAvu'onnleAl.. But today, coral reefs arourld the vvorld Me threateAed as neveJ' before. Reefs
JA at least t'o'erlty countrtes, Hlc]TK4YJg the UJllted States, MeMco, fndonesla, japaA, aAd Austraha.,
are shov/Jng slgAS, of stress aAd c4stress. Coral reefs ul Florida ale dlsappearlng at Ml alarJYHYJg rate.
Coral d>seases and coral bleaching occur when the water off Florida ls no longer clear and c]eau�or
wheA the water terrlpel atures rise. IA Hawa JJ, beMJilful col al reefs havebeen daJYlaged or kH led bv
sewage poHutlon, duJYlped v/aste, ol dredged rtlud. PIany scleAusts aglee that ]f the trerKl corltlnues
for anotheJ' hventv ol thtrty years� theJ'e Ynay Hot be Mly healthy coral leefs kit on eMth.

Dtlttecftlons: Read below about threats to cora] reefs. Put an N next to the natural threats {caused
b~ nature'j aAd and Illl next to the fluJYlaYJ threats {caused by l?eoplei. %hlch do you thtnk are YYlore
dangelous to colal reefs -- natural events or the actlvlues of peopk.

I . Hurricanes and tropical storrYJS break and topple coral and batter fish.

2. ConstnJction on or Ylear the reef destroys coral or Ynuddies the water�so that corals stnoth

3. Ovel fJshulg Mld destrlJctlve flshulg JYlethods {such as usJAg dynarrwte, cyMHde, b]eac]Y, hsh
traps�glH nets�or huge forty-tnJ]e-long drift nets j spo>l the reef ecosystem.

4. Too Dluch rMD dlhltes the water�so that Jt lsn t salty enough fol cora]s.

5. Martne debris ls dangerolJs to cora]s, bu'ds, sea turtles, Ash, aAd othel JYlartrle MHYYJals.

D]vers, snorke]ers, ilnd flsherJYlan dMnage the reef with boats, Mlcf lot's, and heavv gear.
Even touchtng colal or standing on Jt can klH Jt.

7. Changes ]D curretlts can smother corals ul YYJud.

S. CoHecting tropical hsh, cora]s, and sheHs strips the reef of'Hfe.

9. PQHutlon from 0J] splHs�chenucal v/astes�run-off hoYYl faJTAS, MKl factortes, aAd sewage
rluns the v/ater quahty that cortlls need.

l O. Natural pledatols, such as parroNsh, sponges, and scil utchuls, eat colals, 0J' weaken lt by
bortng into ]t.

I l . 9arJYler water caused by the greenhouse effect JYlav cause col al bleachJAg, a dangelous
condition that occurs vvherl corals lose their algae parulers.

Planauma Bai/ Education Program
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Review Of Sherks

How are they built'7 8. no swIITI blacilcleI

b. rigid fins/large oily livers/urea in blood � create lift and aid in
buoyancy

c. heterocercal tai! -! ift

splI'al valve Intesttne
e. teeth � replaceable rows
f. 5 -7 gill openings
g. spiracle � water intake for respiration

Life Cycle a. internal fertilization with claspers
b. birth schemes

"! . Oviparous: yoUng born froITI Bgg c8se externally
2. Ovoviviparous: egg case hatched internally

Biology a. Cartilaginous skeleton instead of bone
b. Elongate bodies
c. Oil! slits instead of gill covers
d. Lack scales  i.e. have dermal dentricles!
B. Most 8I 6 con tlnU8! swlmn ters

I-lanaoma Bay Education Program

8. ampullae Gf LGIenzlnI � Innervatecl poI es In ihe shat ks snoUt.
sensitive to electrical fields which all living organisms emit

b. tapetum � reflective layer beneath retina that increases low
light vision

c. teeth � rows of very sharp teeth  skates and rays tend to have
flattened pavement-like teeth for crushing hard-shelled inverte-
brates! which are really modified "placoid" scales which are
constantly being shed and replaced

cl. sp!Ial valve Intestine � IncI68ses sUIface area foI dtgestlon
without increasing length of intestine
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Sharks Found in Hawaiian Waters

Note: The following information in this section came from the book Sharks and Ra s of Hawaii
by Gerald L. Crow and Jennifer Crites, Copyright 2002 by Mutual Publishing.

Illustrations done by Brooke Cleveland

Whale Shark � Rhincodon typus
Maximum length: 45 ft.
Reproduction:

Live birth

Pups hatch from egg cases inside the uterus
One female was recorded to contain 300 egg cases
Pups are usually found at 20 degrees north latitude in the North Pacific Ocean
Females mature after reaching 18 feet in length

Habitat: Whale sharks are found in all oceans and the Red Sea. In Hawaii, whale sharks
are rarely found north of Kaua'i
Biology: Whale sharks are filter feeders  eating zooplankton, squid and fish. They are usu-
ally seen alone, although at certain coral spawning events in Australia, whale sharks gather
to feed and can be found 1 individual per 6/10 of a mile.
Economic Impact: Whale shark watching is a source of ecotourism dollars. Also, in India,
Taiwan and the Philippines, the whale shark is a part of a seasonal fishery. The meat is
salted and used as a staple food in many villages. As many as 100 whale sharks per year
are reported killed by Taiwanese fisherman using harpoons.

References: Compagno, 1984; Joung et al., 1996; Kukuyev, 1996; Clark and Nelson, 1997;
Winter, 2000; Eckert and Stewart, 2001.
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Cookiecutter Shark- Isistius brasiliensis

Maximum length: 20 inches
Reproduction:

Live birth

6-12 pups per litter
Females mature between the lengths of 15-17 inches

Habitat: Found in the Pacific, Atlantic, and Indian Oceans; it is caught at night, sometimes
at the surface and sometimes at depths of up to 11,500 feet. The Cookiecutter shark is
thought to be a vertical migrator  this shark climbs the equivalent of Japan's Mount Fuji
every day!.
Biology:

Has bright green eyes
Known as a parasitic shark  the cookiecutter shark feeds on plugs of flesh from fish

and mammals much larger than itself. It attaches its sucker-type lips, drives its teeth into
the victim, twists to cut a conical plug of flesh, and then pulls free with the plug held in its
jaws. These "crater" wounds, the size of golf balls, are found on marlin, tuna, swordfish,
other sharks, whales and dolphins. Cookiecutter sharks have also been known to try to
take bites out of U.S. Navy submarines.

A bioluminescent area covers most of the underside of the cookiecutter shark  mak-
ing this shark glow green!. It is thought that the bioluminescence is used as a lure to attract
unsuspecting fish and marine mammals to an easy meal, whereupon the cookiecutter shark
turns the tables and becomes the predator.

Notes: Danger rating is minimal since this shark is not found in nearshore coastal areas.
Economic impacts: Cookiecutter shark bites damage the flesh of market fish.

References: Jones 1971; Compagno 1984; Amorim et al, 1998.
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Tiger Shark
Maximum Length: 19.6 feet
Reproduction:

Live birth

10-82 pups per litter
Ovulation to birth takes 15-16 months

Tiger sharks are thought to reproduce once every 3 years
In Hawaii, mating occurs in January
In Hawaii, it takes most tiger sharks 10-12 years to reach reproductive maturity

Habitat: Tiger sharks are found in all tropical and temperate oceans and the Red Sea. They
have the ability to swim 30 miles in a span of 24 hours. A tiger sharks average swimming
speed is 2.4mph. They are a nomadic species with large home ranges. While in coastal wa-
ters, tiger sharks swim close to reef drop-offs at depths of 195ft-260ft, a depth that is usu-
ally above the thermocline.

Biology: Tiger sharks have a varied diet, and have been known to eat sacks of coal, rain-
coats, car license plates, chicken coops, and various other garbage items. It's natural diet
consists of squid, octopus, crustaceans, other sharks, rays, bony fish, green sea turtles,
birds, and dolphins.

References: Compagno, 1984; DeCosta et al., 1984; Polovina and Lau, 1994; Crow, 1995;
Lowe et al., 1996; Holland et al., 1999.
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Whitetip Reef Shark
Maximum Length: 5.6 feet
Reproduction:

Live birth

Gestation lasts a little over a year
Females reproduce every 2 or 3 years
Mating has been observed in June
Whitetip reef sharks take between 7-9 years to reach reproductive maturity
A normal litter size is between 1-5 pups

Habitat: A coastal shark found in the Indian and Pacific Oceans and the Red Sea, particu-
larly in coral reef areas. This shark can be seen resting in caves throughout the Hawaiian
Islands, and may take up residence in a specific cave for extended periods of time.
Biology: The whitetip reef shark is a nocturnal predator. Its diet includes octopus, crusta-
ceans, and bony fish

Notes: Minimal danger rating under non-threatening conditions
References: Compagno, 1984;, Uchida et al., 1990; Kajiura, personal communication

Photo Courtesy
of Gavin Iwai

Oceanic Whitetip Shark
Maximum Length: 11.5 ft
Reproduction:

Live birth

Gestation time is 11-12 months

Litter sizes vary between 1-15 pups
Oceanic Whitetip sharks reach reproductive maturity between 5-6 years
Specific pupping areas are in the central North Pacific Ocean from the equator to

15degrees north latitude
Habitat: A wide-ranging pelagic shark found in all oceans and the Red Sea. In Hawaii, the
Oceanic Whitetip shark is found mostly around the Big Island
Biology: The Oceanic Whitetip shark can be an aggressive and curious shark that is known
to bump divers. It feeds on squid, pelagic sting rays, bony fish, birds, sea turtles, and ma-
rine mammals

References: Compagno, 1984; Seki et al., 1998
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Oceanic Whitetip Shark

Scalloped Hammerhead
Maximum Length: 12 feet
Reproduction:

Live birth

Litter size can be from 15-31 pups
In Kane'ohe Bay, pupping takes place from May to July
Age at maturity varies in different parts of the world  in Taiwan, where the growth

rate is faster, scalloped hammerhead sharks reach reproductive maturity at 4 years. But in
Hawaii and the Gulf of Mexico, they reach this maturity between 10-15 years!
Habitat: A coastal and pelagic shark found in all oceans and the Mediterranean and Red
Seas.

Biology: Adults live off-shore and come into shallow waters in the Hilo Bay, Kane'ohe Bay
and Waimea Bay to pup. Juveniles are sometimes seen in Hanauma Bay in the summer
months. They feed in bottom areas, mostly on shrimp and bony fish. Adults eat mostly bony
fish, squid, other sharks and rays
References: Clarke, 1971; Compagno, 1984; Branstetter, 1987; Chen et al., 1993; Last and
Steves, 1994; Crow et al., 1996; Bush, 1998
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Other sharks found in Hawaii:

Great White Shark

Silky Shark
Shortfin Mako

Long Fin Mako
Bigeye Thresher Shark
Pelagic Thresher Shark
Gray Reef Shark
Bignose Shark
Galapagos Shark
Smooth Hammerhead Shark

Blacktip Shark
Blacktip Reef Shark
Sandbar Shark

Blue Shark

Hanauma Bay Education Program



8. Depf Bssecl Bodies
b. "VVing-like" pectoral fins
c. Long thin tail, some with venomous spines
d. Skeleton CBICIIaginous

Pe!aigmc Sting Ray
Maximum Size: Reported to reach 2.6ft. disc width

Reproduction: Live bifth. Litter size ranges between 4-7 pups. Males are much smaller than
females.

Habitat: This open-ccean ray is found in very deep water. In Hawaii, the only confirmed
depth catch f"Bcof'cl Is 328ft.

Biology: !3iet consists of squid, cf ustaceans, bony fish and possibly jellyfish.

Notes: Danger rating is minimal due to offshore, deep-water habitat. However, this ray's tail
sp!ne Is venomous Bncl shoulcl be BVGIded..

Refefences: Coles, 1916; Boggs, "! 992; Last and Stevens, 1994; Yano et al., 1999; Mollet,
pefsonal communicatIon.

Bro'INn StIIAg Ra,Y
Max!fY!ufTI SIZB: MBy IBBch Lfp to 5ft cIIsc width

Reproduction: Live birth. Litter size ranges from 3-4 pups. Pups are bern in the summer.

Habitat: Known from Taiwan to Hawaii in the Pacific Gcean, this ray prefers sandy bottoms
and is abundant in Kaneohe Bay, Gahu. In Hawaii, it has been caught frorv> 1-7QQ feet.

Biclogy: A bottom feeder, the brawn sting ray eats crabs, shrimp and bony fish.

Nctes: Danger rating is minimal, although this ray's tail has a venomous spine.

References: Struhsaker, 'I973; Nishida and Nakaya, 199Q.
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Manta Ray

Maximum length: 22ft wingspan

Reproduction:
Live birth

Females don't reach reproductive maturation until they have reached an 11ft wing-
span

Habitat: In Hawaii, they are seen along the Kona Coast of the Big Island at depths of 10-
120 ft. Based off the unique underside blotch patterns and body size, dive master Keller
Laros has identified 55 manta rays in the vicinity of Kona. However not much is known
about their movements and habitat.

Note: Manta rays are occasionally seen in Hanauma Bay.

Biology: Manta rays are filter feeders and trap food using gill rakers, although they have
tiny teeth not used for feeding. Their diet of plankton consists of copepods, mysid shrimp,
crab larvae, mollusk larvae and fish eggs.

References: Coles, 1916; Last and Stevens, 1194; Yano et al., 1999; Eric Beyer, manu-
script.
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Spotted Eagle Ray

Maximum length: 6ft. wing span

Reproduction: Live birth with uterine milk. Litter size ranges between1-4. On Oahu, spot-
ted eagle rays are born in October, November and December in Pearl Harbor and Kaneohe
Bay. During the birthing process these rays have been seen leaping from the water and
dropping their young in midair.

Habitat: A coastal ray found in the Atlantic, Indian, and Pacific Oceans. They feed in soft
sandy sediments, frequently digging pits on the sandy floor.

Biology: Spotted eagle rays feed on oysters, clams, crabs, shrimp and worms.

References: Coles, 1913; Gudger, 1914; Tricas 1980; Uchida et al, 1990; Last and Ste-
vens, 1994.

Photo Courtesy of Gavin Iwai
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Body 'I. fusiform/elongate  mullet!
2. anguilliform/eel-like/greatly elongate/attenuated  morey eel!
3. ovate/truncated  trigger fish!
4 compressed/compressiform/narrow/thin  butterfly fishes!
5. depressed/depressiform/flatlened  flounder!
6. g lobiform/subcircular/hemispherical  gobi/lizard fish!

Fins 1. dorsal � used for stability while swimming
2. anal � used for stability while swimming
3. pectoral � variable uses: manueverability, propulsion, display, gliding, flying
4. pelvic � varied in location. The mere primitive fishes have anal I'ins located

more toward the caUcl8I f!n

5. caudal  tail! � used for propulsion
a. truncate � ends abruptly, trailing edge is I'lat
b. IUnate � quarter moon sh8ped
c. forked � trailing edge forms a "V"

toundecl � trailing Bclge rounded outward
e. heterocercal � cne lobe of tail is Icnger than the ether  sharks!

Scales � mostly used fcr protection
Mouth � location and shape say something about behavior
Gills � where gas exchange occurs. Bony fishes tend to have only one gill opening
Operculum � hard protective covering of the gills found only on bony fishes
Caudal Peduncle � base of the caudal  lail! I'in
Lateral Line � sensory organ Ihat detects changes in pressure

a. herbivores � feed on plant life such as phytoplanklon and algae. They
have Icnger digestive tracts for better digestion of cellulose

b. planktivores � feed on plankton
c. carnivores � feed on other animals

d. omnivores � feed on both plants and animals  generalists!

Reproductiona. external fertilization
b. brooding � lay 8 nest of eggs, then prolect them
c. broadcast sp8wning � mix eggs and spenTt In the water column

i-lanauma Bay Education Program
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Hawaiian Coral Reef Fishes

This list is by no means comprehensive, but will give you a solid introduction to
some of the common families of fish occurring in Hawaiian waters. For each fam-
ily, you will find a few defining physical and behavioral characteristics, followed by
examples. Most of the examples provided are frequently seen in Hanauma Bay.

Taxonomic Classification

ex: Spectacled Parrotfish, Scarus perspicillatus
Kingdom: Animalia  Animal!

Phylum: Chordata  Chordates!
Subphylum: Verbatrata  Vertebrates!

Class: Osteichthyes  Bony Fishes!
Order: Perciformes

Family: Scaridae
Genus: Scarus

Species: perspicillatus

Note: All photos in the following section are courtesy of Gavin Iwai

Lizardfishes Found on reef or in sand

Use camouflage to escape predation
Ambush predator
Long cylindrical body
Needle-like teeth on tongue
Ex: Reef Lizardfish  Synodus variegates! � 'ulae

Moray Eels No pectoral/pelvic/caudal fins
Lives in holes 5 crevices of reef

Nocturnal Feeder

Poor Eyesight
Good sense of smell

Feed on fish 5 hard-shelled invertebrates

Snake-like body
Ex: Whitemouth moray  Gymnothorax meleagris! � puhi 'oni'o
Ex:Snowflake moray   Echidna nebulosa! � puhi kapa

Slender Lizardfish

Hanauma Bay Education Program

The groups listed are not arbitrary. Families of fishes are comprised of a group of
closely related fishes. These families are determined by the science of Taxonomy,
the formal system for naming and classifying the diversity of animal life. Taxonomic
Classification is a hierarchical system by which all living things are grouped into cat-
egories  taxa! sharing increasing evolutionary heritage. The system begins with the
Kingdom, the most inclusive category and ends with the species, the most distinct.



Yellowmargined Moray EelSnowflake Eel

Undulated Moray EelWhitemouth Moray Eel

Trumpetfishes
Greatly elongate, compressed body
Rounded caudal fin

Utilize stealth and camouflage
Able to change coloration
Tubular snout with minute teeth

Preys on small fish late afternoon 5 early morning
Expands oral cavity and sucks up all that is in front
Ex: Trumpetfish  Aulostomus chinensis! � nunu

Trumpetfish  yellow coloration!

Hanauma Bay Education Program

Trumpetfish  gray coloration!
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Corn etfishes

Greatly elongate, globiform
Long-trailing filament from middle of forked caudal fin
"Stalk 5 ambush" predator
Feeding method similar to trumpetfish
Ex: Cornetfish  Fistu/aria commersonii! � nunu peke

Corn etfish

Squirrelfishes
Fusiform body/Compressed
Spiny Operculum
Red coloration 5 big eyes indicate nocturnally active
Frequent ledges 5 overhangs
Emit distinctive grunting sound
Feed on invertebrates

Ex: Spotfin Squirrelfish  Neoniphon samara! � 'ala 'ihi
Ex: Hawaiian Squirrelfish  Sargocentron xantherythrum! � 'ala 'ihi

Hawaiian Squirrelfish

Scorpionfishes
Large spiny head
Venomous spines on fins
Back of pectoral fins can be brightly colored  orange, red, yellow!
Ambush predator that uses camouflage to hide
Feeds on fish

Ex: Devil Scorpionfish  Scorpaenopsis diabolus! � nohu 'omakaha

Hanauma Bay Education Program
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Helmet Gurnards

Bottom-dwelling
Occur over sand or rubble

Feed on crustaceans and mollusks

Extend long pectoral fins like wings when alarmed
Ex: Flying Gurnard  Dactyloptera orienta/ls! � loloa'u or pinao

Flying Gurnard

Bigeyes
Fusiform, compressed
Continuous dorsal

Large eyes 5 red color indicate nocturnal activity
Nocturnal planktivore
Ex: Glasseye  Heteropriacanthus cruentatus! � 'aweoweo
Ex: Hawaiian Bigeye  Pricanthus meek'! � 'aweoweo

Hawaiian Bigeye

Cardinalfishes

Fusiform

Red coloration

Hunt nocturnally for zooplankton, small crustaceans 5 fish
Mouth Brooders  males!
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Ex: Iridescent Cardinalfish  Apogon kallopterus! � 'upapalu
Ex: Bay Cardinalfish  Foa brachygramma! � 'upapalu

Iridescent Cardinalfish

Hawkfishes

Fusiform

Ambush predatos
Tend to perch on coral heads 5 high-standing rocks
Filamentous tufts on ends of dorsal spines
Ex: Stocky Hawkfish  Cirrhitus pinnulatus! � po'opa'a
Ex: Blockside Hawkfish  Paracirrhites forsteri! � hilu pili ko'a
Ex: Redbarred Hawkfish  Cirrhitops fasciatus! � pili ko'a
Ex: Arc-eye Hawkfish  Paracirrhites arcatus! � pili ko'a

Redbarred HawkfishBlackside Hawkfish

Snappers
Fusiform

Midwater predator
Smaller ones tend to school by day
Disperse at night to feed on small fish 5 crustaceans
Two of the more abundant species were introduced for commercial
purposes

Ex: Bluestripe Snapper  Lujtanus kasmira! � ta'ape
Ex: Blacktail Snapper  Lujtanus fulvus! � to'au

Hanauma Bay Education Program



Blacktail Snapper Bluestripe Snapper

Bigeye Emperor

Grey Chub

Hanauma Bay Education Program

Emperors
Fusiform

Dark bars more pronounced in young
Teeth resemble human molars

Large eyes
Feed nocturnally, hover midwater during day
Ex: Bigeye Emperor  Monotaxis grandocu/ls! � mu

Chubs

Greyish coloration
Ovate, compressed
Swim in schools

Herbivores

Ex: Grey Chub  Kyphosus bigibbus! � nenue
Ex: Highfin Chub  Kyphosus cinerascens! � nenue

Goatfishes

Fusiform

Chin barbels have taste buds

Able to change coloration of body

HBEP Volunteer Handbook I 101
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Bottom-dwellers

Feed on crustaceans, mollusks and other invertebrates
Ex: Yellowfin Goatfish  Mulloidichthys vanicolensis! � weke'ula
Ex: Manybar Goatfish  Parupeneus multifasciatus! � moano
Ex: Square-Spot Goatfish  Mulloidichthys flavolineatus! � weke'a

.ed

Sidespot Goatfish Manybar Goatfish

Milletseed Butterflyfish Ornate Butterflyfish

Hanauma Bay Education Program

Butterflyfishes
Ovate, strongly compressed
False eye-spots in young
Eyebar
Brightly colored usually yellow
Feed on corals, plankton, small invertebrates
Ex: Milletseed  Chaetodon miliaris! � lau wiliwili
Ex: Raccoon  C. lunula! � kikakapu
Ex: Threadfin  C. auriga! � kikakapu
Ex:Fourspot  C. quadrimaculatus! � lau hau
Ex:Teardrop  C. unimaculatus! � lau hau
Ex: Ornate  C. ornatissimus! � kikakapu
Ex:Forceps longnose  Forcipiger flavisimus! � lauwiliwilinukunukuoi'oi
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Threadfin Butterflyfish Raccoon Butterflyfish

Damselfishes

Ovate, compressed
Aggressive
Feed on filamentous algae or plankton
Some are brooders

Ex: Hawaiian sergeant  Abudefduf abdomina/ls! � mamo
Ex: Blackspot sergeant  A. sordldls! � kupTpT
Ex: Yelloweye damselfish  Stegastes fasciolatus!

Hawaiian Dascyllus Blue-eye Damselfish

Hanauma Bay Education Program

Angelfishes
Ovate, compressed
Preopercal spine
Feed on small crustaceans, zooplankton, worms 5 other inverts
Ex: Potter's Angelfish  Centropyge potteri!
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Wrasses

Fusiform

Pectoral swimmers

Sexual dichromatism

Sequential hermaphroditism is common
Continuous dorsal fin

Bright, gaudy color patterns that vary with age and sex
Feed on small invertebrates

Initial phase 5 Terminal phase
Ex:Christmas Wrasse  Thalassoma trilobatum! � 'awela
Ex:Old Woman Wrasse  Thalassoma ballieui! � hinalea luahine
Ex: Bird Wrasse  Gomphosus varius! � hinalea 'i'iwi

g+s
Female Bird WrasseOld Woman Wrasse

Redlip Parrotfish Bullethead Parrotfish

Hanauma Bay Education Program

Parrotfishes

Fusiform

Pectoral swimmers

Sexual dichromatism common

Sequential hermaphrodism common
Mouth non-protractile
Teeth fused  beak-like!
Feed on algae and coral
Ex:Star-eye  Calotomus carolinus! � panuhunuhu
Ex: Palenose  Scarus psittacus! � uhu
Ex: Redlip  S. rubroviolaceus! � uhu palukaluka  female! uhu 'ele 'ele  male!
Ex: Bullethead  Chlorurus sordidus! � uhu
EX:SPeCtaCled  C. PerSPiCillatuS! � uhu'ahu'ula  female! uhu uliuli  male!
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Surgeonfishes
Ovate

Compressed
Fixed or retractable spine/scalpel on caudal peduncle
Herbivores  and some planktivores!
Colorful

Pectoral swimmers

Schooling Behavior
Ex: Yellowfin   Acanthurus xanthopturus! � pualu
Ex: Eyestripe  A. dussumieri! � palani
Ex: Convict Tang  A. triostegus! � manini
Ex: Brown Tang  A. nigrofuscus! � ma'i'i'i
Ex: Yellow Tang  Zebrosoma flavescens! � lau 'i pala
Ex: Sailfin Tang  Z. veliferum! � mane'one'o
Ex: Achilles Tang  A. Achilles! � paku 'iku'i
Ex: Orangespine Unicornfish  Naso lituratus! � umauma lei

Orangespine UnicornfishOrangeband Surgeonfish

Goldring SurgeonfishYellow Tang
4

Achilles Tang Brown Surgeonfish

Hanauma Bay Education Program



Moorish Idols

Ovate, compressed
No spine on caudal peduncle
Feeds on sponges
Only species of the family
Pectoral swimmers

Ex: Moorish Idol  Zanclus cornutus! � kihikihi

Blennies

Blunt head

Globiform

Pelvic fins forward of pectorals
No scales

Feeds on scales, mucous, 5 flesh of fishes  sabertooth, Ewa Blennies!
Some feed on corals 5 algae
Bottom-dwellers vs. Free swimmers

Ex: Zebra rockskipper  Istiblennius zebra! � pao'o
Ex: Shortbodied rockskipper  Exallias brevis! � pao'o kauila

Moorish Idol

Shortbodied B lenny
Trig gerfishes

Ovate

3 dorsal spines; start behind eye  locking mechanism!
No pelvic fins; something pelvic spine
Feed on plankton, drifting algae and invertebrates  urchins!
Swim using dorsal and anal fins
Ex: Reef Triggerfish  Rhinecanthus rectangulus!�

humuhumu-nukunuku-a-pua'a
Lagoon Triggerfish



Barred Filefish Scrawled Filefish

Spotted Boxfish

Pufferfishes

Able to inflate bodies by sucking in water or air �  defensive mechanism!
Contain neurotoxin  tetrodoxin!
Lack scales and pelvic fins
Ex: Hawaiian Whitespotted toby  Canthigasterj actator!
Ex: Spotted Puffer  Arothron meleagris! � 'o'opu hue

Spotted Puffer Hawaiian Whitespotted Toby

Filefishes

Ovate, compressed
1 or 2 dorsal spines; first over eye
No pelvic fins, sometimes pelvic spine
Like triggers-will lodge itself into rocks and raise spine
Utilize camouflage
Ex: Fantail  Pervagor spilosoma! � 'o'ili uwT'uwT
Ex: Scrawled Filefish  Aluterus scriptus! � loulu

Boxfishes

Fused bony body plates
No pelvic fins, no spinous dorsal
Sexual dichromatism in spotted boxfish
Ex: Spotted Boxfish  Ostracion meleagris! � moa

e '

J



Porcupinefishes
Completely covered with sharp spines
Able to inflate bodies by sucking in water or air  defensive mechanism!
Contain poisonous toxin  i.e. tetrodoxin!
Lack scales and pelvic fins
Ex: Porcupinefish  Diodon hystrix! � kokala
Ex: Spiny Balloonfish  Diodon holocanthus! � kokala

Jacks

Bluefin Trevally

Flagtails
Caudal fin banded mostly in juveniles
Nocturnal feeders

Feed on plankton, polychaetes 5 algae
Schooling individuals
Deep, compressed body
2 spines on opercle
Ex: Hawaiian Flagtail  Kuhlia sandvicensis! � aholehole

Hawaiian Flagtail

Swift, Strong swimming predators
Streamlined bodies

Deeply forked tail
Tail reinforced by strengthened scales  i.e. scutes!
Small groups or solitary
Ex: Bluefin Trevally  Caranx melampygus! � 'omilu
Ex: Giant Trevally  Caranxignobilis! � ulua aukea

Spotted Porcupinefish

I+



Tenpounders
Deeply forked tail
Consists of single genus, Elops
Euryhaline i.e. able to tolerate wide range of salinities!
Ex: Hawaiian Ladyfish  Elops hawaiensis! � awa'aua

Bonefishes

Inferior mouth

Deeply forked tail
Lacks spines on fins
Feeds on crustaceans, worms,
and mollusks

Flesh full of small bones

Ex: Bonefish  A/hula sp.! � o'io

Shortjaw Bonefish

Milkfishes

Name refers to milky white underside of body
Able to attain lengths of 6 feet
Deeply forked tails
Lack teeth

Only 1 genus and 1 species in family
Single "shark-like" dorsal fin
Ex: Milkfish  Chanos chanos! � awa

Milkfish

Threadfins

Modified threadlike rays of pectoral fins
Schooling type
Feeds on crustaceans

Protandric hermaphrodites  i.e. sex-reversal!
Body uniformly silver w/faint dark stripes longitudinally
Ex: Six-fingered Threadfin  Polydactylus sexfilis! � moi I,

k

Pacific Threadfin



Mullets

Adipose eyelid
2 dorsal fins widely separated
cylindrical/torpedo shaped bodies
feed on detritus and algae
Ex: Striped Mullet  MugI/ cepha/us! � 'ama'ama

Needlefishes

Beak-like jaws armed with sharp teeth
Surface swimmers

Greatly elongate jaw
Feed on smaller fish

Ex: Crocodile Needlefish

 Tylosurus crocodiles crocodilus! � 'aha
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Tips for Identifying Fish

Visitors to the Bay are often anxious to identify the many fish they see while snorkeling.
The best way to help answer these identification questions is to spend a little time in the
water getting aquainted with the many fish inhabiting the Bay. Armed with the following
tips, you should have an easier time when you leave the waterin search of a name for the
beautiful creatures you have observed, and be more comfortable assisting visitors with their
questions. Good Luck!

In other words, don't try to "see" the whole fish � break it into parts. Notice the form of its
body, the shape of its tail and fins. This might seem difficult, especially when you only get a
quick look at a fish before it darts away, but give it a try. You will be surprised at how much
you can see, even with just a glimpse!

Com ressed T es of Caudal Fins
Thin, squished side-to-side
examples: Surgeonfish

Butterflyfish

emarginate forked lunate

Round
examples: Pufferfish

Porcupinefish
lanceolate rounded truncate

Mouth PositionDe ressed
Flattened
examples: Manta ray

Flounder

Ribbon
Snake-like
example: Morey eel

protruding
lower jawFusiform

Spindle-like
examples: Parrotfish

Wrasse

Stick-like, elongated
examples: Trumpetfish

Cornetfish Continued on next page O

Try to observe the fish as a sum of its parts

inferior

oblique

terminal
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Continued from previous page

T es of Dorsal Fins:

- J~~ continuous

notched

-r~~<- seperate
dorsal fins

Is the fish alone or in a school?

It is useful to note whether a fish was seen swimming by itself, in a pair, small group or a
large school. Anything else you notice about its behavior can also be helpful... Was the fish
eating anything? Perched on the reef? Swimming near the surface or the bottom? For ex-
amples of these behaviors, please refer to the HBEP 0-Fish-all Identification Card included
in the front pocket of this binder.  examples: schooling behavior = manini and aholehole;
perched = hawkfish!

Does the fish have an unusual marking or color pattern?

Color is the most common characteristic snorkelers tend to focus on when trying to identify
a fish. Keep in mind that males, females and juveniles of the same species can all be very
different in color. Individuals of some species can even exhibit subtle color changes minute
to minute. Photographs in fish identification books can look different due to variations in
lighting or the use of flash photography. Therefore, color is not always the most helpful at-
tribute when you begin your search.

General color and color markings are most helpful when you already know the type  or
family! of fish you are dealing with � i.e. butterflyfish, surgeonfish, parrotfish � and want to
determine the species. For instance, look at the different butterflyfish on the front side of
the "0-Fish-all Identification Card." Notice that they all have the same general shape and
appearance, each species having its own coloration. If you turn the card over you will see
the dramatic color variations between the male and female of several species of parrotfish.

Hanauma Bay Education Program



llmpeIrtence ef CGIIGIr
 The following information comes from Wikipedia, Oct. 2011!

CBIrnGUfllBQB
Pretective resemblance

3! Special: the whole animal looks like some other object, for example when 8 caterpillar
resembles

8 twig er a bird dropping. This is now called Mimesis
2! General: the animal's texture blends with the background, for example when 8 moth's

color' Bnd

pattern blend in with tree bark. This is now called crypsis.
A ressive resemblance

'I! Special: 8 predator  er parasite! looks like something else, luring the prey to approach,
feI ex

ample when 8 flower mantis resembles a particular kind ef flower, such Bs Bn orchid
2! General: 8 predator or parasite blends in with the background, for example when a leop-

ard !s

hard to see in long grass
Adventitious rotectien: an animal uses materials such as twigs, sand, or pieces of shell to
conceal its outline, for example when 8 Caddie Fly larva builds 8 decorated case, or when a
cr'Bb decorates Its back wIth seaweed, sponges Bncl stones

Variable protective resemblance: Bn animal such Bs 8 chameleon, flatfish, squid or octopus
changes Its skIn pattern and colour usIng specIBI chromatephore cells to resemble what-
ever background it is currently resting on  Bs well as fer signalling!.

The main mechanisms of camoufla e coloration:

CIrypkic, blending into the background se as to become hard to see  this cevers both spe-
cial and general resemblance!
DisIroptive, using colour and pattern to break up the animal's outline  this relates mainly to
general resemblance!
CGUnkeIrsllaedling, using graded colour to create the illusion of flatness  this relates mainly
te general resemblance!.

Ceuntershading, in which an animal's pigmentation is darker dorsally, is often thought to
have BI I adaptive effect Gf!"educIng conspIcuous shadows cast Gn the vent! BI IegIen Gf
an animal's body. ln essence the distribution of light on objects that are lit from above will
cause unequal reflection of light on 8 solid body of unif'orm colour; such shadows could pro-
vide predators with visual cues te 8 prey's shape and prejection. Countershading therefore
reduces the ease of detection of prey by potential predators by counterbalancing the effects
of shadcwing, Ceuntershading is observed in 8 large variety of animals, such as pronghorn
antelope, White-tailed deer, squirrels, birds, and various lepidopteran larvae, Alternatively,
in many marine animals  including various species of fish such as marlins and sharks, pen-
guins and cephalepeds! this form of camouflage may work through background matching;
when seen frem the top, the darker dorsal area ef the animal blends into the darkness ef
the water below, and when seen from below, the lighter ventral Brea blends into the sunlight
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from the surface. Furthermore, countershading could also result from differential selection
p! Bssuf'Bs on def'sal ancl velltf'al sL!rfaces, frofYI the need te protect against the damaging
properties of UV light er abrasien. Ceuntershading was first described by the American art-
ist Abbott Henderson Thayer, 8 pioneer in the theory of animal coloration. Thayer ebserved
that ~hereas 8 painter takes 8 flat canvas and uses colcured paint to create the illusion of
solidity by painting in shadows, animals such as deer are often darkest on their backs, be-
coming lighter towards the belly, creating  as zoologist Hugh Cott Gbsefved! the illusion of
flatness, and against 8 matching background, of invisibility. Thayer's observatien "Animals
are painted by Nature, darkest on those parts which tend to be most lighted by the sky's
light, and vice versa" is called Thayer's ILaw.

Werning cellerefien  Bpesernatisrn! is effectively the "oppesite" ef' camouflage. its functien
is to make the animal, fef example a wasp or 8 coral snake, highly conspicuous to potential
p! Bdatels, so that lt Is noticed, remeIYIbe! Bd, and then avoided, As Petef' Forbes Gbse! ves,
"Human warning signs employ the same celeurs � red, yellow, black, and white � that na-
tule Llses to advertise dal lge!GL!s c!"Batures, VV8! nil lg colouf's wef'k by being associated by
potential predators with something that makes the warning-coloured animal unpleasant or
dangerous. This can be achieved in several ways:

1! Distasteful- example: 8 Cinnabar meth caterpillar has bitter-tasting chemicals in its blood
2! Foul-smelling- example: the skunk can eject 8 liquid with a long-lasting and powerful

GdeL!!

3! poisonous- example: 8 wasp can deliver 8 painful sting, while 8 viper can deliver a fatal
bite

VVarning celefatien can succeed either through inborn  " instinctual" ! behaviour en the part
of petential predators, er through 8 learned avoidance. Either can lead te various forms of
fT! I fYI! Cl y,

Mimicry
The existence ef warning ccloraticn  aposematism! makes it pessible fof mimic' to

evolve, because it enables natural selection to clrive slight, chance, resemblance te pro-
gressively more perl'ect mimicry. There are numerous possible mechanisms, of which by far
the best known ale:

B t ' ' the resemblance of edible te distasteful animals, most commonly insects
such as butterflies; 8 familiar example is the resemblance of harmless hoverf lies  which
have ne sting! te bees.

Batesian mimicry was first described by pioneering naturalist Henry VV. Bates. VVhen an
edible prey animal comes te resemble, even slightly, 8 distasteful animal  not necessarily
closely related to it!, natural selection favours those inclividuals that even very slightly better
resemble the distasteful target. This is because even 8 small degree ef protection reduces
predation and increases the chance that an individual mimic will survive and reproduce.
For example, many species ef hoverfly are coloured black and yellow like bees, and are in
consequence avoided by blf'ds  and people!.
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MCIIIerian mimicr the mutual resemblances among distasteful animals, most commonly
IAsects sUch as wasps 8Ad bees  hymenoptera!

MLIIIerian mimicry was first described by pioneering naturalist Fritz MLI! Ier. When 8 distaste-
fu! animal comes to lesemble a more common distasteful animal, natural selection favours

individuals that even very slightly better resemble the target. For example, many species of
stinging wasp and bee are similally coloured black and yellow. IVluIIBI's explanation of the
mechanism for this was one of the first uses of mathematics in biology.
MCIIIer's argument runs basically as follows:

'I ! SUppose thel 6 af'6, say, ! QG wasps Gf raf'6 species A 8Ad I QQQ wasps Gf common spe
cies 8 in a place.

2! SUppose that wasps al"6 eaten by youAg Inexperienced birds, which quickly leaf'A aftel"
GAB tl Ial, by getting stLIng In the fYlouth�not to 68t wasps agaIA.

3! Suppose there are 1G young birds in the place.
4! If species A does noi resemble 8  to the birds!, then each young bird must eat one A and

Gne 8 to lea! n to avoid them. IQ GUt Gf IQQ wasps Gf species A, 8Ad IQ GUt Gf IQQQ
wasps of species 8 pe! ish in the training process. Note that in this example, A is 3 Q times
f8ref" thall 8, 8Ad the!"Bfof"6 sUffel"s ! Q i!mes 8s heavily.

5! Now suppose that species A lesembles 8 perfectly, so the young birds cannot distinguish
theITI. Each yoL! Ag blfd now neecls Gllly io 68t Gne wasp � A Gl 8, It does!I t fYlattef � to
learn to avoid both of them.

6! The advantage gained by species A of resembling species 8 is that where before 1Q in
dividuals of species A perished, now only about 3 perishes, as most of the wasps sam
pled by the young birds at random will belong to the commoner species 8. Note that
there Is 8 Ial"ge g8IA fl"GIT! the resemblance ln the rare species�ancl 8 small gall l � fewer
individual out of 1QQQ perishes! in the common species: in fact, A's gain is 3 QQ times as
much as 8 s�compaAAg befofe a!Id aftel.

Oflhelr Defelnse MechlanIslrlfls

~Ee 8 ots- An eyespot !sometimes ocellus! is an eye-iike marking. They are tound on but-
terflies, reptiles, birds and fish. The foureye butterflyfish gets its name from a large dark
spot on the lear portion of each side of the body. This spot is sunounded by a brilliant white
ring, resembling an eyespot. A black vertical bar on the head runs through the true eye,
making it hard to see. This can result in a predator thinking the fish is bigger than it is, and
confusing the back end with the front encl. The butterfiyfish's first instinct when threatened
is to flee, putting the false eyespot closer to the predator than the head. Most predators aim
for the eyes, and this false eyespot tricks the predator into believing that the fish will flee tail
fl f'si.

Adveltlsln Colof'atIGA- Advert!sing colo!"ation  Gf' 8dvertlslng coloufai!GA!!"Bfef's to seman-
tic colours seen in numerous organisms. It is the opposite of camouflage, 'advertising' the
location Gf 8A GfgaAIsm Gl part Gf lts 8Aatomy. These slgn8ls 8!6 slgnlflcaAt fo!" thelf' fecelv-
ers. VVithin species, they might serve as signals of aggression or indicate 8 female is recep-
tive to matll lg. They IT!ay also attl act othe! Gf'gaAIsms�sLlch 8S the bf'Ighi coloUI"s Gf flow-
ers 8Ad tlult. In ihe c8SB Gf the Hawallan CI68ABI VVf"asse� the adveftlslng colo!"atlol"I says,
"Don't eat me, I help you by lemoving parasites from your body."
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Examples of Coloration Adaptations
 Photos courtesy of Gavin Iwai!

Disruptive
Hawaiian Lionfish

Eye Spots

Camouflage
Peacock Flounder

P

~4
 

Warning Coloration
Orangespine Unicornfish
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Cryptic
Slender Lizardfish

Counters hading
Spotted Eagle Ray

Mimicry
Juvenile Rock Mover Wrasse

 trying to mimic a leaf!

Advertising Coloration
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Antler Coral, Pocii/QporB eye/ouxi
Cauliflower Coral or Rose Coral, Poc///opor8 /r/eBnc/r/nB
Lace Coral, PQci//oporB c/Bmicomis
Rice CGI'al, JÃQPit/po/8 cBp/tB/8
Blue Rice Coral, MQnt/por8 //Bbe//Bte
Fingef' Col al, Por/t8$ cofr/p!8888�pohBkU pUrfB
Lobe Cof'al, Por/t88 /058tB, pOhBkU pUlllB
Evermann's Coral, Porites evermanni, poh~kU pUn~
Spreacllng Coral�MQ//tl pofB pBtL//8

Sfony Corals

Jellyfish Box Jellyfish, CBryM68 8/BtB

Siphcncphores ~ Por uguese Man-of-VVar, Phys8//8 physB/is, pa'ImamaU

Anemones

Vermilion Clathria, /"/BthriB  MicrQciQnB! sp.Sponges

Flakwol fYls

Spaghett! VVorm, / 0//T!/8 mec/USB, kBUrsB 03
Featherdustef VVorm, 8856/IBStB/t8 88rf cJ'/iQ$8p/7//
Christmas Tf 66 VVorm, Sp/f'QSI Brf c//L/8 g/gBAt8Ll5, BIO

Black-foot 'Opihi or Limpe , Ce//Br/8 exBrBt8, 'OpIII~I m~k~IaUIII
Yellow-foot 'Opihi or Limpe , Ce//BnB sBnc/f/l/icer/sis�'Opf'hi 'MImIIm
Black Nerile�meritB piceB, pIpIpI

Sea Snails

l-lanaurna Bay Education Proorarn

Zoanlhids ~ Rubber Coral, Pillow Coral or Blue-Gray Zoan hid, PB/ythQB cBesiB
 Colonial Anernon:.s! ' P/QtQPB/P t/7QB SPP.

ZQBrf tAus spp.



Dotted Periwinkle, LiitorBriB pintoc/o, pipipi kollea
Tlgef" Cowvl Y, Cpp/888 t/gns, Ieh0 kiko
Snakehead Cowrie, Cvpr888 cBpL/tserpent/s, Ileh0 kolpa
Humpback Cov/rp, Cp'pr88 rnBUAt!Bn8, llell10 ahi
COne ShellS, CanuS Sp., polpUI'ala

Sea Hares, kuallakai
Spanish Dancer  Nudibranch!, HexBbrBnchus sBnguineus

Sea SIUgs

!3av Qctopus, Qctopus Q'BneB, Ihe'e maollli
Nigh  Qctopus, Qctopus ornBtu, lhe'e pQIIOa, lhe'e n1akOkO

Qctopus

Qval SqUld, Sep/oteLith/s /8ssonIBnB, AllijIII1e'eSqUld

Banded Coral Shrimp, Stenopus hispic/LIS�'Opae Ohuf1e
arbled Shrimp, Saran rnBrrnOrBiuS, 'opae kai

Shrimps

Sp! Av Lobster, PBnL//Irus rnBrg/nBtL/s, Cilia koa e
SculptUf'eel Sllppef' ILobstel, PBrr/58cus BntBrct/cL/s, IL!Ila papapa

ILobsters

Rock Crab, GIBpsL/s tenu/cr'ustBtus, 'a ala
Pa! I!el Ghost Cf'Bb, QcppoQ8 pB//ic/U/8, ' !Ihiki
Hof'A-eYed GAGs  Crab, Qcp'poc/8 cerBtophthB/rnB
Hermit Crab, papa'i iwi pQpQ

SPOtted ILinkia, LinCkiB rnu/tifOrB�i'a hOktt~
Crovvn-Gf-Thol As Sheaf', AcBnt/IBsief' p/Bnc/
CushloA Staf', CLI/c/t8 novBegu/n888, hara e
Bnttle Stal, Qph/ocornB spp., pe'ape a

I-lanauma Bay Education Program

ROck-boring Urchin, FChinOrnetrB fnBthBei, 'irla kea
B!BCk Or QblOng UrChin, EC/;inomeirB Ob/OngB, 'iit1a 'ele 'elle
Collecto!" Ul chin, Tf'Ipf/8L/stes g/Bt///8, hara'e maollll
Banclecl Ul chlA, Ech/not/lr/x cB/BrnBI!s, M,'aria

Blue-black Urchin, Echinothr/x c/iBdemB, 1vaf1a

Slate Pencil or Red Pencil Urchin, Heierocentrotus rnBrnrni//Bi,
ha'ILIiku'eke 'ILIIIIa'ILIIIIa

Shingle Or Helmut UrChin, CO/OOOCentrOtuS BtrBtuS, II1a'uke'eke kalijlpalli



Se8 Cucurnbers ~ Black Sea Cucumber, Ho/othuria atra, lloii Okulhi kuhi
VVhlte-spotted SeB Cucumber, ActNQpp'ga 07aL!AtiaAa�!ollm

'ako'ako'a

lhako'ako'a

ko a

ko'ako'a

ko'a kea

pena kea

l-jan@0m. Bay Education Proaram
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TI 688

Each day, the surface of the ccean -and those bodies of water thai. are connected to the
ocean  such as gulfs, bays and deltas! � rises and falls. Most ocean shorelines experience
high tide and low tide every day. High tide is often referred to as "when the tide comes in '
and low tide as "when the tide goes out."

Tides are created by the gravitational pull of our only natural satellile, the Moon, and to
a lesser extent, cur Sun. Due tc its close proximity tc the Earth, the Moon's tide-raising
power is 2.2 times the tidal influence of the Sun. Because the Moon pulls cn the Earth' s
oceans more than the Sun, the tides usually follow the Moon's cycle.

A tidal range is the difference in the height of the ocean between high tide and the next
low tide. The average tidal range arcund the world is about 6 to 10 feet � to 3 meters!. In
comparison, the tidal range in Hawaii is much smaller, as it typically does not exceed 3 feet.
The greatest difference ever recorded between high and Icw tide was at Burntcoat Head,
Nova Scotia, Canada. The tidal range measured 53.38 feet �6.27 meters! in the Bay of
Fundy's Minas Basin.

SQL!rQ8: TI78 HBf7Q 'OQ8B77 Af7stv87 BQQk TAQ777B8 E. St'B7778J8 PBti'<ciB BBr'r788-SYBrr78Y; 2000
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Below you will find e list o$ resources utilized in the development of these materials.

Crow, Gerald L. arid Jennifer Crites. Sharks and Rays of Hawa'i. Honolulu: Mutual Publishing, 2002. 203pp.

FIelding, Ann. Havana!!a!i Reefs and T!deooois. Horiolulu: Onenta! Publishing Company, 1985. 103 pp.

Gulko, David. Hawa!!an Cora/Reef Eco!ogy. Honolulu: fvlutua! Publishing, l998. 24b pp.

Gulko, David. Sea ! urties: An Eco!og!cai QI.!!de. Horiolulu: Mutual Publishing. 2004. '128 pp.

HooveI', Joh! I P. Hawaii s Fisnes: A QIi/ de fo!' Snorke/ers, Divers a! cd Aguar!sts. Honolulu:
Publishing, 1993. 183 pp.

Mutual

Hoover, John P. Hawai'! 's Sea Creatures: A Guide/o Hawai'! 's/tessar!ne/nvertebra/es. HorIolulu: Mutual

Publishing, 1998. 366 pp.

Kay, E. Alison, Hawaiian 0!iarfne She/is. Honolulu: Bishop Museum Press. "l979. 653 pp,

Kay, E. Alison and Olive Schoenberg-Dole. She/is of Hawaii. Honolulu: University of Hawaii Press, 1991.
89 pp.

Scott, SusarI. Exp/onng Hanaurna Bay. Honolulu: University of Hawaii Press, 1993. 90 pp.

Severns, Mike. Hawaiian Seashe/is. Honolulu: IslarId Heritage, 2000. 278 pp.

Tinker, Spencer iA!ilkie. Fishes of Hawa! i: A Handbook of the Arear/ne Fishes of Hawaiiand the Centra/ Raci f!c
Ocean Honolulu Hawaiian Service inc 1991 53> pp

Titcomb, Marqaret. A>ative dse of Fish',n HaIvai',. Honolulu: University of Hawaii Press, 1972. 175 pp.

bitte, Astrid and Casey Mahaney. Hawaiian Reef Critters. Honolulu: Island Heritage. '1999. 96 pp.
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A/a/ive Use of Acfanne /nver/ebrates! n Old Hawaii. Pacific Science �978!, vol. 32, no. 4. UrIi-

ve I' s Itvof Hawaii PI"ess, 1979.
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P = Polyr!.-"ian ll>troductior!
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r!/Q«8 bai'bcaQcnSIS {A!
Afgerf?Qi?8 glaucc! {E!
AG!fstasta ganget!ca fA!
t'-I tr 1> Iex scmibaccata  A!
f33/Is merit',f.; {A!
Boerf?c<'Vic<' rene!'ls f I!
Bouga' nv !!88 spp.  A!
"Biopsy!fiium',nophVIIU!, i  P!

 ?appalls sat! d<v«lciana i E !
~coos nuc!fera  P!
GOIQCBS!3 8SCJ'!8 ita  P!
Co!7oca! pus e! eefus  A!
t.ord',3 sc.bcordat;  P!
<Sordy'/tf?8 ffi 'li .osa  P!
~rico J<!77 Bsiact! CL!!77 f A!
Er!tthrit!3 tnoica tA!
r Ious bef?i<3%i!I?8 ' <A~i
Ftcils rriiicrocafpc! {A!
anaphat!um sand~«,ceno um E!
GQSGVpium tome!7tosum  E!
/ Ieiltotr  pi fit?7 i 'Ji'Bssa!'Ic!ltrt  I!
Heterop:!gori r oritoi",us  I!
Hibi SCL!s <tiliacet S  I! OI  P!
Hfbtscus I'OSB S!fie�sts tA!
!po< <?Oecn pes CBpt'88  I!
Jacgu'8fnon ia o vali fQII '! {! /
Lantana canaara  A!
Leucaena leucocephala  A!
Lyoiii<m San�'t«!Cense  I!
l!/8/ci!7 th«c? rca ! I'I < egi" I f0 tci   E !
Na<n?a sandA cel is!s {E!
Alephrolepsts CQ! QifQ!!3   I !
f<fototrichitit?? Gan�'t«!cense  E !
OPercu!inci ttlb8fosa f A!
Pandan J's tecto!7'Us,'I!
P!7!<'!77<atosor'UG scoiopend turn  A!
P',ttospor.f.; rubr;  A!
P! J'n78ria t'u'bfa f A!
Pri tchardia beccariana {E!
Prosopis pa!!ida  A!
<S >88« >/3 Ger! >83  I !
Sebi i«"Qeci g!oboca  E!
Schi nu" terebinti;efoiiu"  A!
Sesuvi Urn po!TU!Boast! Ut?1  I!
'"'da f-»'x 'I'

.?Bpe/Ia riot!i!!s  A!
Tan7anndils I nn'j I;2  A!
Ter'177l<if73!!3 cafappa  A!
i I?8SPesiP' PQP!i!f?8c". {P!
TQUrt'lefoirt!3 3!'geni'88 {A!
V tex I oi J'nc!ifolia  I!
IValtheriaii!dica  I!
I'It I stt'Qef?7/2 J'Va Ut'GI  E!

A=Alien E = Endemic I = Indigenous

'A!n», Aloe, I'Bnini 'Aviaiawa

Pua Kala, Prick!y Poppy
Chinese!i'Iolet  'pro T!andel
A islralian S hhush,  .reeping SBI!h lsh
'Akuliku!i Kaii Pic! leweedi Sailtwort
Alena, Anena, Nena
Pul'pie Houga lnvl I feB
K: IY� II < K:I, lan!", TBIT13.nLI
Malaplloi Pllo,: ua Pile, Native Cap>r Hush
Nlu,   OCOI lut Pcalnl I
KB Io, Ta.ro
Hullon<n<ood
Kou
Ki, Ti
Crand Crinum
 A<'ilivvili Hacile, Tiger's Claw, Indian «cra! Tree
v!<t 'op<i'lg I lg
  h lneSP Ban'!'3 I I
'Ena'ena, Puheui Native Cudweed, Everlasting
Ma<o, Huluhu!u
Ncaa< K:pilkai, liinahina, Seaside Heliotrope

l vv'Isted Hec! I dgf'Bss
Hau
!'ed Ha>l< cus,  .h:nese HI'k!Iso us
P >hLI .hue, Hea: h!vtorning  ' lory
Pa'0 o I-li'?aka, Kakua o F!iiiaka, Kaupo'<>
I antana, ' Bkana, La<au Ka!akala, Mikinolia Hihiui Mikinoli Hohono...
Koa Hacile, Fkoa, Lilik:>a, t!Viild   lna:ind
'Ac<Be, 'Akulikuli 'Ae'Bei 'Ak ilikuli 'Ah<>k:i 'C!h .IO Kai
NPhP
HinahinB Kahakai, Hawaiian Nan>B
KLlpLIkLIpu,  !kLIpuk!"'!Ll, NI anl<3 l
Ku! uii
Wood Pvose Vine
Halai Lauhala, Pu Hala, Pandanusi Screwpine
L: ua'e, <Ma! Ie Scent< d Fern
IB;,!Bnese Pinosponlm
i' v i eX I C c> n YP I I O <<V P I «! n P I ! 3
" "Ou!LI, NOLI?LI< Ha'v'cane, i<<<allalle
K'ac ve< IV<escI u I te. Algaioha
Naupaka Kahal ai, I-luah  kili, Au;,!Bka
H avv<BI I 3 I I Sch! PQPB< I M ca'<> l I 'o I I i
Christmas Belry< vv<ilelaiki
'Aku!ikuli, Se Pursl:ne
'Ilia!B< '? I Ima P'a pa, 'lli I Ia K "I KB ha k! i
Carrion Fl<>viver Plant
TBIT!3 I lnd
K:mani H ole, Falsi Kam:ni, Tr:>pica! or Indian Allnond
Milo, Port?a Tree
Tree l-lellotrope, Iahlnu
. ohinahjna, Ko!okolo Kahakai
'!! haloa, 'Ala'a!3.;!uk>a, Hi'aloai Kanalsaloa
'Akiai Kauhi



The follcwing inforrniaticn has been reproduced with permission from materials developed
by the Natu!6 Conservancy of Hawai!. If you woLEId like further EE'!to!'EYEatEGE'! BboLEt the pE'e-
seEve, vou can E'each the NatLEE'e ConseE'VBEEcy Gf Hawaii Bt:  808
37-4508 GE 923 NuLEanu
Avenue, Honclulu, HI 968'l7.

'Ihi'ihilauakea Crater on Koko Head, 'Gahu, is cne of the best tuff cone

exaE>apples in Hawaii. The preserve is near the marine life conservation
district at Hanauma Bay.

30 BCE'es

The City K County of Honolulu

March 'I 987

The Nature Conservancy of Hawaii protects the area under a cocpera
tive rnianagement agreement with the City 8 County of Honolulu. The
Hawaiian Botanical Society provides botanical expertise and volunteer
labor under agreement with TNCH .

Restricted at City 5 County request; access permissicn may be
granted by the Nature Ccnservancy. All groups or individuals must:
be accompanied by a qualified TNCH or HBS member.

Annual average: less than 32 inches
January average  wettest month!: under 5 inches
July average  driest month!: less than 'I inch

/Ãarsi/ea vi//os@  'ihi'ihi! is an aquatic fern shaped like a fcur-leaf clover,
and is found cnly in one ether place in the world  also on Gahu!. The
fern lies dormant in its normally dry environE>sent but needs standing
water tc reproduce, and therefcr depends cn an ephernieral  tempor
ary! pool for its survival. Marsi/ea reprcduced for the first time in
a decade after the heavy winter rains of 'I 987/1998 formed the
ephemeral pocl in the 'ihi'ihilauakea Crater. Crustaceans, a tadpole
shrimp and crab shriE>>p species, were also discovered; it is thought
that these crustaceans have been dormant in the soil since the ephem
eral pool last formed. Non-native kiawe trees partially surround the
/Ãarsi/ea populaticn.

PriirErEEBEEry thireailts: Gff-road vehicles cause disturbance to the crater's soil; non-native
weeds grow in disturbed areas and creed out the native Marsilea.
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Below You will find 8 list o$ resources utilized in the development of these mdterials.

Abbott, Isabella A. La'au Havvai'i: r/ad!fiona/ Havvaiian L!ses of P/ants. Horiolulu:

Press, 1992.
Bishop Museum

Bornhorst, Heidi Leianuenue. Groivir!g Native Havvai;an P/ants: A Hovv-to Guide for the Gardener. Hono! ulu:
The Bess Press, 1996.

Carlquist, Sherwin. Hawraii 4 Natura/ History. Lawai, Kauai: Pacific Tropical Botanical Garden, 1980.

Krauss, Beatrice H. Piantsin Havvaiiar! G!!/tore. Honolulu: Uni,ersity of Hawaii Press, 1993.

Lucas. Lois. Ptar!ts of Old Havval'. Hono!UIU: The Bess Pi'ess, 1982.

MerIin, fvlai"k. Havva!!a!0 Coastal P/a!its. HonoIUIU: Pacific Guide Books, 1999.

Heal, fvlarie C. /n Garder!s of Hawaii. Honolulu: Bishop Museum Press, 1965.

Sohmer, S.H. and R. Gustafson. P/ants and Fiov'ers of Havvai'i. Honolulu: University of Hawaii P~ess, 1987.

Wagner, Warren L., !3erraI R. Herbst and S.H. Sohmer. Mar!!ra/ of the Fiovvenr!g Plants of Havvai'i.
Bishop Museum Spec Pub 83 Honoiulu UH Press and Bishop I'/Iuseurn Press 1990

Whistler, l3r. W. Arthur. I/Yays!de P/ants of /tie /s/ands: A Gu!de to t/;e Lovv/ar!d Hora o/ t/>e Pao!f! is/ar!ds.

Honolulu: Isle Botanica, l995.
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Culliriey, John L. and Bruce P. Koebele. A Native Havvaiian Garden: Hovv to Grow~ and Gare for island Plants.
Honolulu: University of Hawaii Press, 1999.
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PBg6: tGPtc:

Reefs Are Alive!

Ho'okipa Cart
Gf'oup Of'lef'! tatlon Script  98!77p/8!
Sea Turtle Talk
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The following article appeared in the July/Auguest 2004 issue of Ha 'ilono 'o Hanauma...

R~At e Akve!
By KARIN FLYNN, HBEP Volunteer

G'day everyone, my name is Karin Flynn and I'm a new volunteer here at the Bay. I have thorough-
ly enjoyed my first summer helping out at the Nature Preserve. With the help of the education staff,
I have developed a short presentation called "Reefs Are Alive". It is a really simple  and hopefully
fun!! presentation to give. We have put together a great box of props that contains everything from
coral specimens and a plastic jellyfish, to cool close-up pictures of polyps and a very basic script.
The props box is usually located in the Docent Room and is clearly labeled "Reefs Are Alive". I
usually give the "Reefs Are Alive" talk at the metal humuhumunukunukuapua'a sculpture near the
Theater entrance. I find that by standing here it is possible to entertain the visitors enough that it
takes their mind off the fact that they are standing in a queue and it's a great way to help visitors
understand how they can help to protect the reef. Anyone can do this talk, it is so simple and fun! If
you are interested in giving it a try, or you are keen in develop-
ing a similar presentation on another topic, have a chat with
Morgan. It would be fantastic to get some more environmen-
tal education talks going and to educate our visitors about thebeauty and diversity that is Hanauma Bay. Karinjoined the volunteer program in May

of 2004 shortly after relocating to Kai lua,
Hawaii from Australia where she worked with
the Great Barrier Reef Marine Park Author-

Please see the next 3 pages for an outline and script for Karin's talk...
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ObjecItives:
To introduce visitors to the living wcrld of Hanauma Bay

e To allow visitors to discover basic yet factual information about corals
To help visitors recognize their rcle in the protection and conservation of corals at
Hanauma Bay.
To introduce the volunteers of Hanaurnta Bay as a source of information
To help Visitors to focus Gn tl"Ee m8EEne life 8t Hartauma Bay and not Gn the qLEeLEe.

PirePetretllQA".
Gather any props or pamphlets that you require.

e l3G 8 quick lap cf the information centre  at top! and determine the best place to ccn-
duct the presentation. At the entry tc theater or at the coral display.

e Encourage people in the line  to theatre! to come along and listen  explain to them
that if they have their card they will not loose their place in the queue and you will
have them back in tirnte to see their film sessicn.

PQiAIts Ito be GQvered:

Brief explanation as to what corals are.
e Explanation cf polyps, Zooxanthellae

Mein Messege:
Co!at Es 8 untque yet fi'8gtle IEVErtg Grg8ntsm.

e lt is up to all of us to ensure that Hanauma Bay is here for future generations to en-
joy, and it is the respcnsibility of everyone to achieve this important gcal.

PErQps".
e Coral skeleton with large pores eg, lobe coral, mushroom coral

Plastic jelly fish
e Coral spicules  if pcssible!

Picture of bay and or difterent types of reefs platform etc  if possible!
e Cart  if possible!

Time: 5 � 7 Minutes
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Alcha! My name is and I am a velunteer here at Hanauma Bay. Firstly,
I wculd like reassure yeu that I will be done in time for these ef yeu whe have;;:"'':-.! tickets
I simply thought it would be a great idea since we are all just standing around waiting that
we could all leam something about the marine life here at Hanauma Bay.

I'm going te begin by asking yeu all a questieni!!!
 HQId Dp B p/8c8 QI cQMI Bnd p888 II BFQUnd!
VVhat do yeu think a coral is: Plant, Animal or Mineral  reck�777
 VYB/f Bnd eneQurag8 reepamee 5y IQQkfng Bt p8QpI8 Bmf prampfIng if n8c8mBry. Re-
m8m@8r that nQ reepQmee Br8 vvrQng Bs B can/ Ie B unique BnimBI fhBf cQnsIefs Qf
80 fhr88 cQmpQn8nf'8 pf8vEQUBIp' m8nfsQn8d.!

VVell te be henesl. you are all correct!!! Cerals are truly amazing erganisms. Cerals are
technically classified as living animals, but are fairly unique in !hat they also have a plant
and mineral ccmpenent te them. Cenfused7 Yeah, I was.

The animal part of the coral is called a coral polyp! VVhat is a polyp yeu say7 VVeII.... Bees
everyene knew what a jellyfish is777  AQId up pIBB@e I8IIyflsh!. Coral polyps are just like
an upside down jellyfish  I'um pIBe@eI8IIyflsh ups/d8 dQitirn!. Like Jellyfish, they are gen-
erally sott and fleshy and have tentacles !hat they grab their focd with, and then teed into
theii mouth. 988 f8nIBQI88 IQ grB5 fQQd QUf Qf BIP Bnd pvif In' mQQ'Ih.

Living inside the flesh Gf most cerals are thousands Gf teeny tiny algae called Zeoxanthel-
lae  Ze zBrine the/ Be!. Like the trees beside us here, the Zeoxanthellae algae transfcrm
sunlight, carbon diexide and nutrients found in ocean water, into sugars er feod. VVhat I find
fascinating is !hat these Zeexanlhellae provide tcod te the coral pelyp, in fact they can pro-
duce up te 85'/o of the coral polyps' fcod  ir, the form Gf sUgBrs Bric/ starches!.
As the coral pelyp grows, the zeoxanthelle helps il. te produce its skeleton. This makes
the third ccmpenent of a coral. Some cerals produce a calcium carbonate skeleton en the
outside, like this ene!!  pB88 Bravmf B hBrd earBI Ske/elan!, If yeu leek closely at the coral
I'm passing around yeu can see small indentatiens er hcles, each ef these holes is horne
to an individual coral polyp. The polyp excretes the calcium carbonate  B minerB/! skeleton
as it grews. A piece ot coral like this, is in fact a celeny cf hundreds or even thousands et
animals.

Some cerals take a different form. Some are soft, f'leshy and quite flexible. Se sett and flex-
ible, that they can eften be seen swaying in the ocean currents and waves. Sott corals den't
excrete a hard skeleton, instead they have very small splinter like pieces ot calcium carbon-
ate called spicules, inside their tissue to give them support and flexibility.

One last thing before yeu go, please remember !hat while cerals may leek like a rock is in
fact living reef. VVhal. might. leek like bear reck may actually be the horne ef a baby coral er
a food source fer ether reef animals like turtles. So when you get dewn te the bay, please
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g!'Gw back, lf Bny Gf you see Bnyolle stBIIdIng Gn the! eef o! Iocks dowt I Bt the bay please
encourage them to get off as everything down there is living rock and help us protect and
conserve the coIBls of HanaunIB Bay fo!' futL!!"6 generat!ons.

VVell that's about it folks. Thank you for allowing me the opportunity to inform you about
these fascinating animals that have algae in their skin and sometimes have their skeletons
on their outsides and look like rocks!

Remember that the volunteers here at Hanauma Bay are here to help and answer any
qLIestIons you IYIBy have. Please do !lot hesitate to ask Bllyolle wea! Ing Gne Gf these blue
t-shirts how we can help. Thank you once again for your time and enjoy the short film and
your time at the bay.
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Ho'okipa Cart Ho'okipa is a Hawaiian word which can mean:
~ to entertain

~ to show hospitality
~ to treat hospitably

When there are volunteers to staff it, the Ho'okipa Cart will be sta-
tioned near the entrance to the Visitor Center so that volunteers can

answer visitors' questions and provide them with an opportunity to
learn about the marine environment they will be exploring when they
get through the admission area and down to the beach.

During busy times of the year, volunteers are recruited and trained
specifically for this job  Ho'okipa Cart Helper!. However, all Interpretive Guide volunteers
are invited to wheel the cart out into the Visitor Center, or out to the admission line when no

Ho'okipa Cart Helpers are scheduled .  This is another great way to spend your time when
you are scheduled to help out in the Visitor Center!! When there are long admission lines,
a prime spot to position the cart is near the loading zone in the public parking lot, in the
shaded area next to the park benches.

If you use the Ho'okipa Cart during your shift, please be sure all of the specimens are put
safely away in the cart drawer and cabinet BEFORE wheeling the cart back to the Visitor's
Center where it is stored.

List of potential specimens on the Ho'okipa Cart:

Mushroom Coral

Caulifower Coral

Cowry shell
Red Pencil Urchin spines
Collector Urchin test  = skeleton!
Orangespine Unicornfish tails with spines
Shark jaw
Juvenile Hawksbill Sea Turtle

Subadult Green Sea Turtle

Attached to the Ho'okipa Cart are two sets of Critter Cards which have photographs of
each specimen, and a corresponding photograph of the living animal. A seperate set of
cards, which also includes a brief natural history for each animal, was developed as a
learing tool for volunteers. These flashcard sets are available to any HEBP volunteer upon
request.

Hanauma Bay Education Program
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 A/ //7 8 COI771778! CI8/ /Oil/OGCAI7 g ZOP 8! '

Hello and welcome to Hanauma Bay Nature Preserve. My name is and I
am a volunteer for the education program and I am going to spend sornie time talking to you
abcut this special place. First, let's get away from these ncisy busses and move over to
the shade. Please follcw me.

Hcw many ot you are visiting Hanauma Bay for the first time7 Some of you may already
know that Hanauma Bay is Hawaii's first marine life conservation district. Do you know
what that means7 Since 1967 all of it's marine life has been protecled by law. Because no
fishing has been allowed tor over 35 years, what dc you expect to see here that is difterent
from anywhere else on Oahu7

Right, we have larger fishes, a greater variety cf marine life, and denser fish populations
than at any other beach on Oahu...and yes, we have a lot of those fishes that people like to
catch and eat. It also means thai. there are lots of rules our visitors must follow to help us
protect it. Please follcw me to the Icokcut for a better view.

 A/ BOP /OO/rOUi.!:

How, I'd like you all Io line up along the wall and take a look around. Tell me what you see.

 wait for answers frorni group!

If you look closely, you can see that you are entering a compound volcanic crater that is
open on one side tc the ocean. By ccmpound, I mean that there are at least two craters,
cne outside of the other. How many of you have seen video of these flowing crange lava
eruptions frorni the Big Island7 VVeII, this was much different. Before all this was here, we
would have been standing in the ocean. About 35,090 years ago, that rniolten magma � or
liquid rock � carrie into contact with water-bearing rock right under where we are stand-
ing. Any guesses on what happens when really hot liquid rock meets water that is locked
up in rock7 The water expancls really quickly, blowing the rock apart...extremely explosive.
These explosive eruptions blasted through an existing coral reef and thrcugh the underly-
ing basalt, shooting chunks of each up into the air and depositing them arcund the rim in a
bed of ash. 'cohen you walk dcwn the road, take a look into the walls. The white rocks you
see are parts ot that ccral reef that blew up abcut 35,GGG years ago. The black chunks are
pieces ot the koolau basalt  lava reck! that pre-dale the tcrmation cf this bay by about 2
m! IIIon years.
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There is some debate whether er net 8 seaward wall ever formed, but abeut 7,000 years
ago the ocean rose to about where it is now, bringing with it all that you see below  aside
from the snorkelers and the man-made things!. If you look down you will see that we now
have 8 A!eely developed ff'IAQ! Ag I Bef�.a I eef that stal ts f!"Gln shel 6 8Acl glows Gutwaf'd.
The area inside of where the waves are breaking is called the feef'flat and consists mostly
of coralline algae, 8 plant-like organism that lays down 8 hard calcium carbonate  or lime-
stone! deposit, All these rocks in the water are really part of 8 living reef'. These "rocks"
af'6 fT!acle from living th!Ags � and 8!"6 still alive, Walking 8Acl sltt!Ag Gll the f'Bef caA dam-
age it, se we are asking that you all help us protect it by walking only in the sandy areas if
you have to stand at all. VVB would prefer that you swim only, Additionally, the reef may be
sharp and eels de live in and around the reef, so avoiding contact with the reef' may also
keep yeu from harm,

For you adventurous types whe insist on exploring the deeper waters beyond the reef flat,
there are twe deepef channels that allow yoU tG swim Gut without having te walk Gr crawl
over the reef. One channel is at the seaward end ef the last sand channel on the left hand

side ef' the Bay. The other is just te the fight of the black reeks sticking out of the water
in the middle of the Bay, Please keep in mind that waves bring water over the reef. That
water leaves threugh the deeper channels, se there is always 8 current that runs out...
never back in. At times, the current is so strong that it resembles a river. Can yeu see the
cUITent7 This Is whe! 6 BveA stroAg swlfT!me! s get! Ate treL!ble.

If yGL! decicle te ge GUt thef'6 we have 8 few recemfT!endatiens:

yeu should be a strong swimmer
you she uld be 8 competent sncrkeler
Wea! SwlfT! fIAS

you should save lots ef energy to fight 8 current on your way back in
yeu should always swim with a buddy
end iestll GU sheolld welk te Ne llife Uerds elbeot the cerlditierls before Iheediril

Please fellow me te our next stop.

 Stop by the "no smoking" sign at entrance!

OAB Gf GUf" Alajef' pfeblems today Is that Hanauma Bay Is fa! tee pepUI8! fo! Its owl l good.
VVB receive about 8 million people annually, most come from places like er

where there are no living reef's. They have no idea how delicate this place
ls, se they cIGA t knew hew to visit this place wlthoUt daA !aging It.

VVB feel that most Gf the vlsltof's come he! 6 te BAjoy GUI beaUtifUI! Bef BcesystefYI, I let
to damage it. They just don't knew any better. If they knew hew to help protect it, they
would, OUf'jeb Is te I'alse the visltof's awareAess GA the f'Bef s delicate Aatu! 6, protect!Ag
the reef through education.
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To BccoAlpllsh thts we have this new edL!catIGA center. Its ceAterptece Is 8 sAIBII theater
whet'6 vlslto! s 8!"6 shown 8 shot t video Bddt'ess!Ag sol Ae Gf Gur A IB]or cGAcet'As. Acldlt!GA-
Blly, there are lots of greet displays that visitots can check out either before or after they
go to the beach. This provides gt'eat Gpportunttles fol those who wal lt to lea! n ITIG! 6 about
HBABUI AB Bay.

 have the group wait in front of the tile mural while you check them in w/the cashiets!

 At the Mural!

This mural shows how the bay really looks in certain places. As you can see, there is 8
great variety of fishes Bnd reef life out there, I'd like to point out 8 few of the inhabitants.
Here  top right! you see one of many kinds of surgeonfishes, They cell these surgeonfish-
es because of the sharp blade or scalpel at the base of the tail. They use this as 8 weapon
Il I self-defeAse.

There Bre also many interesting interactions on the reef.  point at the cleaner wrasse and
parrottish! Here you can see a cleaner wrasse cleaning a pattotfish. This is 8 nice type of
symbiotic relationship called "mutualism," Gne in which both participating indivicluals benefit.
ln this case, the parrotf'ish has harmful parasites and unhealthy tissue removed f'rom its
body and the cleaner wrasse gets a meal.

One of the meanings of Hanauma can be "arm wrestling bay." Hans means bay and Uma
cBA IYI68A BAYI wrestltng  It cBA also A leBA ' cUI'vecl ' Gt' ' the stet'n Gf 8 cBAG6 '!. He! 6 yoL!
can see that the artist shows the reef in an arm wrestling clench. Just below the wres-
tling reef is the shape of our island, Oahu. And he placed Hawaii's former state fish, the
hLIITIUhUIYIUAukLIAukUBpua 8, klsslt Ig HBABUAIB Bay.  teach gt'GUp how to say hL!ITIUhUA�I-
UA�UkU! kU-BpUB 8!

Please follow me into the Education Center.

 Stop in front of the coral reef model!

This is out imitation reef. This is all made from synthetic material. We ask that you Bll re-
frain from touching this because like the real reef, what do you think will happen if a million
people 8 year touch this'7 You got it, it would be damaged pretty quickly.

 This 8 good spot to show people not only what living coral looks like but also to show that
even the underlying rocky material is alive,!
This stuff that looks like rock is made of ctustose coralline and filamentous algae and Often
has small invertebrates living on it, Much of this is very delicate and can be damaged by
walking or sitting on it. You Bll can help us protect it by walking only in the sandy areas
while lt I the watel.
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VVB have a number off different displays throughout this building, I encourage yeu to check
them eut at some point today. Right now, I'd like te take you into our classroom te show
yeu a video. Please CGIYIB with me.

 In Classl GGIYI after ever'yene sits down j

I' ve mentioned that we have about a million visiters each year. One way we' re trying to pro-
tect this place is through public education. The video I'm about te show you is also shown
to everyene visiting the Bay. This videc was designed tc give you all an idea of how this
place formed, what yeu're likely te see, and how te help protect this place.

I'd like yeu all to relax and enjoy this video, but I'd also like you te pay close attention te
the messages given. After the film is over, we' ll review these messages to make sure you
understand them and then I' ll set yeu free.

 after" video!

So tell me, what were the important messages in the video7  let them go through answers!

 after" ! Bvlew!ng!

I want yeu all to have a good, safe time while you' re here. Please keep in mind that the
people of Hawaii have Invited yeu all to enjoy this place with Gne cendltIen: that yeu treat
Hanauma Bay with respect, Have f'un and thank you for listening, Fellow me and I' ll show
yeu the way to the beach.

 lead them down the back stairwell!
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A. Set ihe stage: lnt! Gduciion 8ncl whele af'6 yoU fromT
B. One Gf the most popU!af' VVhefe ale the... type qUesilons Is VVhefe ale the Iest-

looms." Probably the second most popular question is "VVhere can I see the tur-
tles'7"

8. It Is vely Iafe for 8 vlsltol to ask VVhefe 8IB ihe teardrop bL!tterfiyflsh ol
VVhel"6 8I"6 the Gl"angespll"Ie unlcolnflsh7

b. Although sea turtles are reptiles, like snakes and lizards, many people de-
scribe their encounters with sea turtles using expressions of awe and endeal-
IT!Bnt. To see them Is 8 goal� io be neaf' them Is 8 wish�ancl to comnlune with
them Is 8 dream. I doubt Gthef snakes al lcl Ilzalds! Bcelve sUch 8 stallding
Gv8tlon whel I they rn8ke 8 sLIclclel I 8ppeal ance!

C. Thefe ale seven species Gf sea tLI! ties wofld-wIde:
a. Green turtle  honu!
b. Hawksbill

c. Loggerhead
d. Olive ridley
e. Kernp's ridley

Australian F! atback

g. and the Leatherback
D. Presence in Hawaii:

a. Qf these, the Flatback and Kernp's ridley have never been observed in Ha-
waiian waters  Flatback in Aust!alia; Kemp's ridley in the Atlantic!.

b. The Olive ridley and the Loggerhead ale found in the Pacific, but are very rare
ln neaf shof 6 Hawa I lan wa ief s.

c. The Leatherback, although not nesting on Hawaiian Islands, is an inhabitant
Gf pelagic Hawallan waiefs.

d. The Hawksbill is a resident of these isles, and an occasional nester on the Big
Island, Moloka'i, and Maui.

e. The Green turtle is our most common turtle, in Hanaurna Bay and elsewhere
Gn the Hawallan Islands.

f. All 8re ihf'Batenecl Gf Bndangef'Bd, ancl p! Giectecl by st8te a!id fecleral laws,.
and by llltern8tlonal tfeailes I Bgulailng Inter! Iationa! tf'ade Gf wllclllfe.

E. VVhich is which'P

8. B8slc anatomy  use modeI!
I. Cal"apace  iop she!I!

Plastron  bottom shell!
III. NGI I-I Bil actable head al lcl fIIppel s
Iv. Scutes�ol scales ' Gn caf'apace
v. Claws on flippers
vi. Prefrontal scales
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vii. Qverall size and appearance
b. Leatherback  model skull!

Lacks scute-covered shell  " leathery shell"
Lacks head scales

III. L8Cks Claws

IV. Laf'geI  IYIodel!
V. PBI8glC
vi. Jellyfish primary food

C. Hawksbill  rniodel!
I. 2 p8II' pref Gntal scales

2 claws cn each tlipper
iii. Qverlapping scutes
iv. Head nearly 2x as long as wide  model skull!
v. Eats primarily sponges and ether invertebrates

d. Green turtle  mcdel!
I. I p8II' prefrontaI scales
II. "I claw Gn Bach flipper
iii. 4 pairs lateral scules
iv. Ron-c verlapping scu tes
v. Common in Hawaiian nearshore waters

vi. Eats algae/Iimu in Hawaiian foraging pastures  juveniles inverts and
fish eggs!

vii. The terrni "green" in the name refers not to carapace colcr, but to the
color of the turtle's subdermal fat.

F. Green turtles and their eggs have been eaten, and esteemed, by natives of the
Pacific region for centuries. From Recovery Plan, page 6: "Religious, ceremonial,
and other traditional restrictions on the capture, killing, distribulicn and ccnsump-
tion of green turtles playecl an irniportant role in their utilization. For example, in the
Hawaiian llslands there were families that considered the green turtle to be 8 per-
sonal family deity or "aumakua", not to be eaten or harmed. Qne legendary turtle in
particular named Kauila was believed to be able to change at will into human forrni
to watch over village children playing along the shoreline. Artistic elements of green
turtles have also been featured prominenlly in some cultures Gf the region, such as
in petroglyphs and tattoo designs."  trace in sand!

G. The complex life history of sea turtles, along with their legendary migration patterns,
captures our imagination. Here is cne stcry.

a. Qn 8 partly overcast night Gn French Frigate Shoals, a classic atoll  eroded
volcano surrounded by coral reefs with numerous small sandy islands! ap-
proximately 600 miles VVNVV Gf where we stand, 8 female honu pokes her
head through the surf and looks toward shore. She was last here 25 years
agc, emerging from her nest with Ioo other brothers and sisters and making a
dash to the sea. Her mother, after laying her eggs, disappeared from her life,
torever, as do all mother sea turtles.

b. Since hatching, she has traveled thousands and thousands of miles, swim-
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ming in the mid Pacific, but except for 8 few times hauling her body onshore
en the Big Island te bask in the sun, she had net been on dry land in 25
yeais. Over the past few yea!"s, she has IIved hei 6 In, HBABUfYIB Bay. Matlllg
offshore near the nesting beaches is literally 8 wild ride, as an experienced
male approached her from above, settled en her back, and clasped her with
his f'ront claws gripping the edge of her carapace, and his long tail wrapped
betvveen her hind tlippers, With the eggs fertilized and mature, they need to
be laid. She chooses, through 8 process only she can understand, 8 particu-
lar stretch of beach.

i. The surf deposits her en the slick sand, and she uses her flippers
in tandem, front, then back, front, then back, to haul her 200

plus peunds up the beach  flippers superbly adapted fer swim-
mIAg, Aot ciawIIAg j. She picks hei spot, Aet teo close te the
watel fel her eggs to elf'GwA  she Is BA Blf' breather, reIYIember,
BAcl so Bf'6 the eggs!, Ael toe fa!" away fel the hatchIIAQs to be
able to return to the sea. After selecting hef spot and clearing it
with her front flippers, she uses her hind flippers te scoop out 8
chamber as far as she can reach. Then, after a pause, the eggs
begin te clrop 1-3 Bt 8 tl!Tie, with 8 slight paL!se betvveell each
drop, After 100-110 eggs fall, she pauses again, then uses her
hind flippers te fill in the egg chamber. VVhen filled, she throws
sand around with her front flippers, probably hiding hef nest
BAcl dIIUtIAg the Gclel Gf the eggs, She fT!By Aleve away Blld
thlevv saAcl 8!"GLInd BQBIA, pel"haps fYlaklng 8 false Aestlng Brea
to threw eff egg predators, until finally, after 8 couple of hours
GA dfy IBAcl, she letUrAs to the sea te I'ecevel hei st!"6Agth. She
does all this from instinct.

ii.A honu at French Frigate Shoal lays eggs;
1-6 clutches of eggs  mean 1.8!

2. Bppf'GxlfT!ately I 2 days apart
3. sex ratio about 50-50 here7 Temperature ef egg at critical

time deterIYIInes sex   teA Ipef'BtU! 6-dependent sex determi-
nation"!. 27 degrees c and less, all males; 3 "I degrees C and
above all females

4. IllcUbatlen, fo! about 2!TIGAths �4-88 days!
5. 90'k + success rate for hatching7
6. 200-700 females nest annually

iii, Finally she returns te Hanauma Bay, to feed and rest until the
next breeding attempt in 2-3 years  males every year'7!. In
199 "I, 3 females were satellite-tracked from FFS te 0'ahu. They
tlaveled beyeAd sight Gf Iand IA water thoUBBAcls Gf Aletels
deep, twe Gf them Bgall lst p!"evaIIIAg vvincls BAcl cUI! ents  Re-
ceve!"y Plan, page 15!. AAIazIAg feat Gf AavlgatloAI

c. Meanwhile, back en the ranch...
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H. How c

b.

Fof' mo

!. The eggs h8tch with!I"I 'l-2 clays Gf Bach Gihef'. They Use an Bleva-
tof' techl lique io move io ihe sufface. Sel tstng 8 cool tng Gf the sancl,
they erupt �ancl move towa! d the bl Ighief' hoflzon   phoioposlilve !.
Hlitll lg ihe waief', they:

get ihf'GUgh ihe surf
2. begll"I 8pp. 24 hoUfs Gf fl"Bnzled swlmmll"Ig ihloUgh ihe coast8l

Currel"I tS

3. move Into ihe Gceal llc cuf'! Bl Its, Gf' gyres
4. neecl to Bsc8pe gAGs  cf'abs�soIT!6 bllcls  f'ale 8t night!, and

especially the predacious and vot acious reef fish.
5. they dtsappeal for some tllTIB �-5 yealsP! Ulltll the 8Urvlvols

 vel"y few, Bst. l-2 GUt Gf 1 QQ! I"BtUrn io the main Hawallalt ls-
lancls about cllnnef plate size �5 cm SCL!

Until they reach maturity  carapace about a yard/meter long, average
92 cm SClL!, and for years afierwatd �Q-3 QQ years7!, they will roam
the main islands. They show some site fidelity io a particular feeding
and testing atea. They will grow about an inch per year. There are
cleantng st8tlons whete they af'6 'gfoomecl" by f!sh to lemove Bcio-
Pal 8S!tes.

iii. VVhile growing, green tuttles need to watch Gut for their natural preda-
tors, tiger sharks. Note coloration  dat k above and light below! that
probably is an adaptation for reducing this predation risk. Also, they
afe very 8glle In water�which also helps them avoid pf'Bdatlon.

Iv. Unnaiuf'al pr Bclailon: for 8ll species
boats ancl pf'Gpellef8

2. fishing lines
3. f !shit tg nets
4. Use Gf turtles as meat, leather, Gf G!"namenis

5. Use Gf eggs as food.. note Imp8cts Glt eggs at td aclUlts, located
In very dlffefeni afeas with cliffe! Bnt laws and cUsioms

6. clest! Uctlot I Gf I testing sites
7. loss Gf fof"aging habliats
8. pollution  entanglement, ingestion, toxic spills!
9. locally, concern over tumorous disease, fiblopapillomatosis,

caused by he!pcs virus, bUt whyT Key effect Is it Iterfel ence wtth
swimming, feeding, breathing, Gr seeing. �Q Yo infection rate in
Kanehoe Bay!.

alt yoU help7
!3on i pU!"ch886 p!"GclUcis made Gf iUf ties.
Don'i contt ibute to pollution in the sea.
EncoUI8ge Uilllzailon Gf iuftle-fl Ienclly flshlltg and conservation pf'acilces.
EdUc8tlon youf'self and youf fl Iencls.
Pf'GiBCt the I'Befs.

I"6 !nformailon:
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a. National Marine Fisheries Service  NMFS! website
b. Books

Fire in the Turtle House, by Osha Gray Davidson
Anything by Archie Carr

iii. Great local book by VVairnanalo artist Patrick Ching
c. Any presentation by George Balazs, NMFS, Honolulu

NMFS turtle recovery plans.�really quite readable

Robert H, Schmidt  HBEP Volunteer!
29 July 2003

1476 words, Flesch-Kincaid grade level: 9.2
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