MEMOQRANDUM
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February 12, 1980

TO: ALL CREW MEMBERS
FROM: MAR
SUBJ: NAVIGATION/CREW TRAINING

a) Star identification session for all crew on Friday,
i_ February 15, 1980, 8:00 P.M., at the Bishop Museum
Planetarium. (meet outside)

b) Please study the enclosed star compass. Review and know
the positions of the 30 stars shown on the compass.

¢) A crew training sail for all selected crew members is
scheduled for 7:00 A.M. on Saturday, February 16, 1980.
Meet at Pier 17 Honolulu, regardless of the weather
conditions.

If you have any questions feel free to call me at the office

841-3966 or at home
Mahalo. M

B



""-’M*,"d“

i

L Coicgoeees

===
-

" QEAIIDTE SV QIMNLAVO SINTWNA |



MAGNITUDES




AS RECEIVED

| DOCUMENTS CAPTURED

SO I e e

N —

~ L

d& / ¥
BIG/ DIPPER

o
‘TFUJ J#'AJ gol
% %

/ pk
/

MAGNITUDES :

B A F K

o ] 2 3 4 5

] y
/j;r_,OU’“RE :
\ e



* \.w,n

=]
=
&
<

-

MAGNITUDES
X S ok x -

-

* ~__ bracon (1)
""‘--\..____xﬂ-

!

BERENICE'S HAIR

| QIAIADTN SV GRANLAVD SINAIW AND0a u

Lo

4

3



Carali

A

/%1
Cor

*

%
o
e
by
°/
-3k
N\
-3

\*
MAGHNITUDES
2 F K
7 2 3 4 5

¥
¥
L""‘-_
*
*
o3
0

ol el e s

i s

R i 00 e i =

8 2 b R AL b

R — e e e L P, i

T A ——

| QEAIIOTY SV QRUALVO SINTWNOO | 3



3 ! " bl f 3
L \9./

? _ \ / freczel of N
s ’
(- . :r* %  HERDSMAN -H-n.___
| fr’ \Q
b " * /
® s
.uf"'l—"-/
*\*__,___._.-—-—"" # *1'__*\_
. CROWM -{x

*x
ko
sk ¥

H : ARROW

* | ® \ *
'_‘ \ . ) _‘_—_‘__ \

-j.-/.,_‘:*g,. Altair # \\ ,\};;
' * ooco N * ) \
. Y #*
legs of @Y B

PEGASUS (&) /*‘ FARIERS

: +
J— MAGNITUDES :

j '}“{% # K x-
: 2 3 45




S B —

| QIAIIORY SV GRANLAVI SINEWND0G |

ankd A b e A,

.

MAGNITUDES

WATER CARRIER

—



 DOCUMENTS CAPTURED

AS RECEIVED

—e

b s

/ \ pho R -
. £- w 55\0? I|r
s e
\ /@ =
*—
o
| /éwwﬁ * i
| C ‘
7t |
1 * | *
: ‘l"‘ * \‘A.
E !
| / G - /
i Fr—Copcliogde +; ' % /
i e ; ; % A H‘h‘“‘“x {—
| N
: / CHARIOTEER L | i@
i i’
t gy
'r *—‘x . | ¥ %
| N
i |
a
; ”'
. |
| /
Wava x
| / / /
‘.i* )/ o
i * e
| ]
&
I
| 3

—— *\ MAGNITUDES :

*
* L
gk *
\RI%DANUS % 3? s 3 4
M

T~k



GRLAT B EAR

a
i

| QIATIITH §V GIENLIVS SINTRASOA

T i o i e

e L

A

g
E 3
|

MAGNITUDES
% fr k
2

!

ige




./ ~r Castor {0
; * ]
/ x x .-"# \.._
‘f‘ Pollux ~ \-jc" '
— kTN
: x WU * ) \

AS RECEIVED
.

a
E k Procyon -
| x*
SH "
@l i |
£ e
g: | ldn?ha':ru-.r:g "'.yf
1 .
§; i T &(/{( \
.. *
)
*
:'}l' "
/
K * * el
/AT I fat
¢
4 Doye \ RIVER
*ok gRIDANUS
L 3 \
MAGNITUDES : X
i Fe ok ok x \
0 1 2 3 45 \



A e

!

i £ow M ey .
Hl t, u\ I LR
i VS s / k_f \

t T ! y ¥
: l TR / i
‘ / -.
. L

Denubnfc# / - uon G /\*\ ¥

{ DOCUMENTS CAPTURED AS RECEIVED

e ot e

S—

T AT 8 T T TR R

MAGNITUDES:

R Fx Kok | )
0 y

1 2 3 43

|



D AS RECEIVED

 DOCUMENTS CAPT

P

-3

MAGNITUDES:

o Kok

12 3 45

BERE! N

P

®\

Alpha Centa

uri

3

-

Bebo Cenfauri




AS RECEIVED

' DOCUMENTS CAPTURED

g

5
H
F
E}

g ing

sy

5

MAGNITUDES :
T
] 2 3 4 5

# ‘k.

\ MNORTHERN
. ' CROWN 7
. WN 7
® Do«

®
N,

Gemma

|
1
» |
|k %
¥ x \ )
e b
RN el
2. T i
i * CENTAL
: ) 17)




MAGHNITUDES:
3 KK
0 1

2 3 4 5




D AS RECEIVED

e e e

' DOCUMENTS C

. s it

e

§
g
i

N S ol S

—

-

',-‘5;"-_ > -

ArRO iy lé*

e e < ep———



UMENTS CAPTURED AS RECEIVED

.______________._-:l-
RIVER I
ERIDANUS

MAGNITUDES :

B e K

o 1 2 3 435

) -

S N %
PN YR
(-"n'"\lsl.
g N
£
= !.
‘Jn'
t\‘\
a—
*
L]
\.

Fomalhaut \

S, FISH

@



PULUMENTS C

APTURED AS RECEIVED

e

R i T

T e s i

-ﬁ-_*h‘h"_-‘--. 1
. Siriue-
""‘-h-._\___“_ . .
BIG bog -
® B
e
v
/ \
S e
T RIVER ERIDANUS %
3 r:
* ;/
FURBNACE >
r/
ﬁ:\
.
~
MAGHMITUDES:

XL ode ok x I
0 1 2 3 45



' DOCUMENTS CAPTURED

T on® | Ll
h S ’ )

)
) )
R
L B
* HYGpa
¥’

x
A "fj‘e-‘s. -*
“e
i \
P : N \%,
l Lesrgy Mgl Clood -'1; .I';
n
i '6 ‘l
. S/
-3 e
. -, hi
BT 19{:
NET #
SN - *
*— L \ﬁzﬁ/ MAGNITUDES :
*\\ }:‘K.ﬁchemor ,3% xk ﬁ‘ * * ';"
R, RIVER EF!DANQ{!_,# 0 1 2 345

N — —



Marxch 12, 1879

TO: NAINOA THOMPSON
FROM: MAR

SURJ: TENTATIVE SCHEDULE
March, April, May

Alcha Nainoa,

At your earliest convenience, could you please give
me a tentative schedule for Hokule'a during March,
Aprll and May. I hope to facilitate better communi-
cation with the Board and committee mebers by putting
together a cazlendar on the schedule for Hokule'a ,
during these months. I am aware that sailing tima
isidependent on the weather, and I will indicate
this.

Mahalo for your help and I wish you lots of luck
on your tralning program. If you need help, call.
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January 2, 1979

FROM:
SUBJECT:

MICHAEL A. TONGG
NAINOA THOMPSON
PROGRESE REPORT

Non-Instrument Navigation
December 15 - 30, 1978

Planetarium and Planning sessions with
Will Ryselka

Ocean Studies both day and night
Theoretical REsearch

Study




TR

December

PROM:

SUBJECT:

19, 1878

MICHAEL TONGG
NAINOA THOMPSON
PROGRESS REPORT

NON-INSTRUMENT NAVIGATION REPORT
December 1-15, 1978

1. Planetarium sessions with Will Kyselka

2. Planning meetings with Will Kyselka

3. Ocean Studies

4. ‘'Theoretical research

- 5.  Study

6. Worked on needed egquipment.




December 5,

FROM:
SUBJECT:

o

1978

MICHAEL TONGG
NAINOA THOMPSON
PROGRRES REPORT-NON INSTRUMENT

NAVIGATION REPORT
November 1 - 30, 1978

Planstarium and research meetings with wWill

Kyaelka

Development of theoretical ideas

Fleld Studies

—ocaan
~-sun
-gtars

lu:ndmic studies




b

November 1,

TO:
FROM:
SUBJECT:

1578

MICHAEL A. TONGG
NATINOA THOMPSON

PROGRESS REPORT
October 15-31ptl978

1. Planetarium and discussion session with
Will Kyselka

2. Resasarch inic "precession”

3. Developing ideas in study of star groups

4. Production of charts

_5. Ocean study

6. Academic study

8. wWorking on egquipment needed for research

ol

Il




October 15, 1978

T0: Michael A. Tongg
FROM: Nainoa Thompson

SUBJECT: PROGRESS REPORT
October 1 ~-.15, 1988

No report, due to cance training for the Molokal
to Oahu race.

—
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October 16, 1978

PROM:
SUBJECT:

Méthael A. Tongg
Hainoa Thompson

Pragreas Report
September 15 - September 30,

Planetarium Sessions with Will Eyselka
Continued BRBading and studying

Observations of both day and night celestial bodies,
{(particularly the moon).

Observations of ocean swells

1978




| FULYNESIAN
4 VOYAGING SOCIETY )

BOX 6037 ~ HONOLULU » HAWAII 96818 ~ (BOB) 841-3966

PRESIDENT September 28, 1978

MICHAEL A TONGG
VICE PRESIDENT

CHARMAN AKINA, M.0.

; IO ANNE STERLING TO: MICHAEL, A. TONGG
14 TREASURER :
ANTHONY GUERRERO. JA. FROM: NATNOA THOMPSN
SECRETARY
RENEE MILLER SUBJECT: NAVIGATICN REPORT
BOARD OF September 1-15, 1978 ;
DIRECTORS i
PAIGE KAWELO
BARBER :
HKEALIPLUAIRMOKL . :
FROISETH |
DAVID B. K. LYMAN, il = Class sessions with Will Kyselka at the Planetarium ¢:
JERRY K. MULLER ) ) ) ;
SIEGFRIED RAMLER - Refining and studying with previocus data ,1
AUGUST YEE 1
BENJAMIN B C. - (bserving and recording of data in night and day skies b
. |
ADVISORY BOARD - 3 H
Reading of various texts i

FRED CACHOLA, MED.
KENNETH P. EMORY. PH.O.
BEN A, FINNEY, PH.O.
WALLACE F. FROISETH
SAM KAAL

HERB KAWAINLI
HANE, MF.A
G. ZULY KALIHI

PO'OMAL KAWANANAKDA

ED KEALANAHELE.
REVEREND

JOHN KRAUSE
FRAMCIS HAINOA LEE
GORDON PlIANAIA

£
H
i
|

\_ HAWAIL

>
ENTENNIAL VOYAGE OF REDISCOVERY -
HOE AKU | KA WA'A :

BIC

P e i R R Dy : s



rULYNESIAW

PRESIDENT
MICHAEL A TONGG

VICE PRESIDENT
40 ANNE STEALING

TREASURER
ANTHONY GUERRERD. JR
SECRETARY
RENEE MILLER

BOARD OF
DIRECTORS

PRIGE KAWELD
BARBER

KEALIPUARDKL
FROISETH
DAVID B. K. LYMAM, [1]
JERAY K. MULLER
SIEGFRIED RAMLER
AUGLIST YEE

BENJAMIN B. C.
WOUNG, M.0.

ADVISORY BOARD
CHARMAN AKINA, MO,
FRED CACHOLA, MED.

KENNETH P. EMORY. PH.D.
BEN R. FINNEY, PHD.
WALLACE F. FROISETH
SaM KAM
BRI
G. ZULL BALHE

POOMAT KAWANANAKOA
ED KEALAMAHELE,
REVEREND

JOHM KRUSE
FRANGCIS KAINDA LEE
FOADON PHARNATA

VOYAGING SOCIETY

BOX 6037 » HONOLULU # HAWAIl 96818 / (B0B) B41-3966

Septerber 6, 1978

TO: Michael A. Tongg
FROM: Nainoca Thampson
SUBJECT: Navigaticn Progress

Report
August 15th - September 1st, 1978

1. Planetarium sessions with Will Kyselka
a. More inwestigation of ideas

2. CObservation of Heavens
a. Sun's path of movement
b. Star and Moon

3. Studying

HAWAII

/o

BICENTENNIAL VOYAGE OF REDISCOVERY
HOE AKU | KA WA'A

24
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ULYNESIAY
g VOYAGING 8OCIETY A

BOX 6037 7/ HONOLULU ~ HAWAII 96818 / (808) B41-3966

FRESICRNT August 24, 1978
MICHAEL A TONOG

VICE PRESIDENT
JO ANNE STERLING

TREASURER
AThn GUBERG. IR TO: MICHAEL A. TONGG, PRESIDENT
' SECRETARY FROM: NAINOA THOMPSON
|: RENEE MILLER
;ﬁ:g'?o%; SUBJECT: PROGRESS REPORT-NAVIGATION
RIS KAn August 1 - August 15, 1978
BARBER
KEALNPUAIROKL ;
FROISETH i
DAVID B. K. LYMAN, Il
JERAY K. MULLER 1
SIEGFRIED RAMLER . . i
AUGUST VEE Academics:
oG WD Completed Kealaikeahiki article with
ADVISORY BOARD Will Kyselka and Ray Lanterman i
CHARMAN AKINA. W.O c nt . ed ess . on t th 1 £ . i
Ol inu 58581 S a € planetarium i
i with Will Kyselka i
KENNETH P. ENORY, PH.D. ‘
SR PR R, RS, Refinement of ideas within notebook
WALLACE F. FROISETH
SAM KA Field Work: ;
HERD KAWAINLI '
kel Day and nite observations of the heavens i
G, ZULU RALHE i
PO OMAI KAWANMANAK DA i
ED KEALANAHELE, i
REVEREND H
JOHN KRUSE . - i
FRANGIS KAINOA LEE * Continued work on eguipment needed for navigational :
GORDOM PIANALA aids.
i
N
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FULYNESIAWN

PRESIDENT
MICHAEL A, TONGG

VICE PRESIDENT
J ANNE STEALING
TREASURER
ANTHONY GUERRERD, JA
SECRETARY
RENEE MILLER

BOARD OF
DIRECTORS

PAIGE KAWELD
BARBER
KEALIIPUAIMOKLU
FROISETH
DAVIE B. K, LYMAN, 111
JERRAY K. MULLER
SIEGFRIED RAMLER
AUGUST YEE
BEMJAMIN 8. C,
YOUMNG, MD.
ADVISORY BOARD
CHARMAN AKINA, M.D.
FRED CACHOLA. M.ED.
KENMNETH P, EMORY, PH.D.
BEN A, FINNEY, PHL.D.
WALLACE F. FROISETH

VQYAGING SOCIETY A

BOX 6037 / HONOLULU » HAWAII 96818 ~ (808) B41-3966

August 15, 1978

TO: Michael A. Tongg, President
FROM: Nainoca Thompson

SUBJECT: Navigation Progress Report
July l7-August 1, 1978

A. Developing a plan to organize my studies

Continued sessions at planetarium with Will
Kyselka dealing with star paths. Sessions
lasting two to three hours

C. Observations of heavens (on land) dealing with
sessions at Planetarium

D. Working on reports: i

SAM KAAL ] .
1. "Star Navigation"
HERE KAWAINUE = -
KANE, M.FA 2. Realaikahiki
G ZULY KAUHI
PO'OMAI KAWANANAKDA E.” Worked on eguipment needed for future navigation I
O AR study
JOHN KRUSE
FRANCIS KAINDA LEE
GORDON PIIAMALS
HAWAII TAHITI J
o = _._r- e T = . o
BICENTENNIAL VOYAGE OF REDISCOVERY PAS

HOE AKU | KA WA'A

bbb e i i L, . e i 9 . s
- i A, A B i A A,



FULYNESIAN

PRESIDENT
MICHAEL A TONGG
VICE PRESIDENT
JO ANNE STERLING
TREASURER
ANTHONY GUERRERD, JR

SECRETARY
REMEE MILLER

BOARD OF
DIRECTORS

PAIGE KAWELD
BARBER

HEALIIFUA TMOKL
FROISETH

DAVID B. K. LYMAN, 11
JERRAY K. MULLER
SIEGFRIED RAMLER
AUGUST YEE

BEMJAMIN B. C.
YOUMNG, MDD

ADVISORY BOARD
CHARMAN AKINA, M.O
FRAED CACHOLA, M ED.

KENMETH P. EMORAY, PH.D.
BEN A. FINMEY. PH.O.
WALLACE F. FROSETH
SAM KAAI
HERE KAWAINLI
KANE M.FA
G. ZULL KALHI
FOOMAL KAWANANAKCA
O A
JOHN KRALSE

FRAMCIS KAINGA LEE
GORDON PILANALA

VQOYAGING SOCIETY

BOX 6037 /¥ HONOLULU ~ HAWAII 96818 / |B08) 841-3966

July 17,

TO:

FROM:

SUBJECT:

1978

MICHAEL TONGG, PRESIDENT, PVS
NAINOA THOMPSON - NAVIGATOR

PROGRESS REPORT

July 1 through July 15, 1978

ORGANIZAING A PLAN

A way of going about in an organized manner
with the time available to learn about non-
instrument navigation in specific terms of

a round trip voyage between Hawaii and Tahiti,
with the available resources,

PLANETARIUM SESSIONS

Meeting with Will Kyselka ten to twelve hours
weekly at the planetarium, Discussing, re-

searching and refining ddeas, about the possible

ways of non-instrument navigation.

Also needed was transcribing and documenting
the research done at planetarium,

OBSERVATIONS OF THE HEAVENS

Day time observations - watching the sun's path
at different time interwvals,

Night time observations
and planets in terms of their relationship with
the research being done in the non-instrument
navigation,

HAWAII

- Watching the stars, moon

/

BICENTENNIAL VOYAGE OF REDISCOVERY
HOE AKLU | KA WA'A

s L e st b A



Page Two
PROGRESS REPORT
NAINOA THOMPSON - NAVIGATOR

D. PREPARING EQUIPMENT FOR AIDING IN OBSERVING THE HEAVENS
1l. A camper truck
2. A sea ray (24 feet) and also radio installation
3, Plans for possible double hull canoce |

E. READING OF RELATED TEXTS IN NOR-INSTRUMENT NAVIGATION

A e £ g e R S B B £ e 18 A < 8t e

30

ini —— e ot e A s e e R A R A e SR




e

September 28,

TO:

SUBJECT=

- Class Sessions with Will Kyselka at the Planetarium

- observing and recording of data in nightsand
day skies

1978

MICHAEL A. TONGG
NAINOA THOMPSON

NAVIGATION REPORT
September 1 - 15, 1978

Refining and studying with previous data

Reading of various texts

21




SeptemBer 6, 1978

T0: MicHAEL Tones
FROM: Ha1noA THOMPSON

SUBJECT:  ProsRess REPORT . 1a7s

1. PLANETARIUM SESSIONS WITH WILL KYSELKA

A, MORE INVESTIGATION OF IDEAS

2. OBservATION OF HEAVENS
A. SuN'S PATH OF MOVEMENT
B. StAarR AnD Moon

3. Stupvine

T2




Amust 24, EL78

T0; Michael A. Tongg
FROM: Nainoa Thompson

SUBJECT: Progness Report fon mon-instument navlgation
August 7 - August 15, 1978

ACAVEMICS «

Completed Kealalkeahikl anticle with W. Kyselha
and Ray Lanteaman

Continued sessdlons at the Blanetarium with Kyselka
Refinement of Ldeas within noiebook

BIRLD WORK:
Day and nite observations of the heavens

* Continued wonk on equipment naeded fon navigational aids.
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August 15, 1978

TO:

Michael A. Tongg

FROM: Nainoa Thompson

SUBJECT: July 17 - August 1, 1978 Report

Developing a plan to organize my studies

Continued sessions at planetarium with Will
Eyselka dealing with star paths. Sesesions
lasting two to three hours.

Observations of heavens (on land) dealing
with sessions at Planetarium.

Working on ftyorts:
1. "Star Mavigation"
2. EKealaikahiki

Worked on equipment needed for future navigation
study .

g |
L




To Crew Candidates:

1l ¢ muet know the information given in compass:
stars
constellation
the cardinal direction they are in
paths of sun, moon, and planet
Extensive training in the use of this information in relation to navigation
will be given to the final crew members. But the above information must
be known by mid September
# It must be understood that the principle job of crew members in relation
to navigation is to hold a steady course, this requires a certain amount
of knowledge in terms of the usage of the Heaven: by night and the sun and
the sea by day. The day navigation training will be done at sea on Hokulea.
Rescurcea:
1) Books (1list given)
2) Planetarium classes (5)

3) Night classes (2 to L)

L) will Ky‘sw Nainoa Thompson, - Steve
Somsen,

# (If in your own study you are having problems you can't solve call one
of the above),

# Tentitive scheduled night class will be Saturday night June 30th (all night)
location not yet decided.




June 20, 1979

TO: CREW CANDIDATES
FROM: MAR
.SUBJ: NAVIGATLON

The following are bocks that you will need to pur-

chase for your study in mavigation:

NORTHERN STAR TO SOUTHERN CROSS
by Will Kyselka

FIND THE CONSTELLATIONS
by H. E. Rey

THE STAR
by H. E. Rey

STARS OVER HAWATI
by E. H. Bryan

12 SKY MAPS FROM NORTHERN STAR
TO SOUTHERN CROSS

TOTAL

o e e i i B A

$ 4.95
3.95 |
5.95
3.50

10.00

§28.35




PROPOSED NMONINSTRUMENTAL NAVIGATION

TRAINING PROGRAM

The crew members of Hokule'a need to know the principles
and specifics of holding a particular course set by the naviga-
tor. Such competency depends upon a knowledge of the stars as

well as the ways of the sea.

Noninstrumental Celestial Navigation

Crew members will become familiar with the terms and con-
cepts relating to the stars.
1. Sidereal compass and the rising and setting places
of principal stars.
2. The sun, and its eastward movement among the stars
' of about one degree a day. The sun's apparent
path on the celestial sphere (ecliptic)
3. Relationship of the sﬁn and full moon in the sky
relative to the ecliptic.
4. The planets and their motions among the stars and
relationship to the ecliptic.
5. Changes in the sky due to daily, annual, and pro-
cessional motions.
6. Changes in the azimuths of rising and setting stars
with a change in latitude.
7. Steering stars for March thrcugh July as well as
the stars for backsighting.
8. The sclar and sidereal day as well as the synodic

and sidereal montch.

T

-
S e e i



-2~
PROPOSED NONINSTRUMENTAL NAVIGATION TRAINING PROGRAM (continued)

9.- Major zenith stars of Polynesia.

10. Terms: celestial equator, declination, meridian-

Training
Training in the Planetarium and at sea as well as the know-

ledge to be gained through bocks will provide crew members the
information they need to perform their steering tasks.

Five two-hour sessions in the Planetarium by Thompscon/Kyselka
will provide background information on the needed terms, concepts,
and movements in the celestial sphere. Cost of training: §50.00
per hour Planetarium fee. However, since the Bishop Museum
views Polynesian voyaging with its domain of research, the fee
is waiveé. Mention is to be made of the Museum's support of such
rasearch in pertinent publicity releases.

Crew members are expzcted to further their own knowledge é
through such sources as the following: STARS OVER HAWAII, Ed
Bryan; STARS, H. L. Rey' NORTH STAR TO SOUTHERN CROSS, Kyselka/
Lanterman; TWELVE SKY MAPS, Lanterman/Kyselka; POLYNESIAN STARS
AND MEN, Kyselka/Bunton; and the articles BY STARS TO TAHITI,
Kyselka/Thompson, and KEALAIKAHIKf, Kyselka/Thompson.
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5' Star Name § Pronunciation Constellation © ©
ﬁ[ Alphard, al' fard Hya 142 -09
%[ Regulus, reg’ u-lus " Leo + 152 +12
= Merak, me' rak UMa , 165 +56
J Dubhe, dub’ e UMa 166 . +62
iF Denebola, de-neb' o-la Lec 177 - *5
o Phecds, fex' da oma (178 454
E; T Megre?, me' gres Ma 183 a57 )
Ej Acrux, a’ kruks Sera 18 ¢ 63
S i GacTux, ga’ kruks . Cru 18 57
_§_i| : Becrux, be’' kruks Cra 192 . -60
' Alioth, al' i-oth e | 193 . +56
Cor Caroli, or kar' ol-i Cam @ 194 ~  +38
I - : T Mizar, mi’ zer WMa- . 201 +55
- . " Spica, spi’ ka vir 201 -11
: Alkaid, al-kad Ma 207 449
: Hadar, ha' dar Cen . 211 -60
i Arcturus, ark-tu' rus Boo 214 . +19
: Rigil Kent, ri’ jil Cen 220 61
;. S Zubenelgenubi, zu-ben‘el-ji-nu'be Lid 223 -16
i Antares, an-ta' rez Sco 247 -26
‘Ras-Algethi, ras’ al-je' the Her 258 +14
Shaula, shaw’ la Sco 263 -37
Rasalhague, ras’' al-ha' gwe Oph 264 +13
. Eltanin, el-ca nin Dra 208 +51
; o Gubbe oo e g Lyr 279 +39
Nunki, nun' ke Sgr 284 -2€
4 “Albireo, al-bir'e-o Cyg 293 +3
" Altair, al-tar’ Aql 298 9
:' Deneb, den’ eb Cyg 310 +14
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e ———— e

N P
A 177
\ 172
P I5¢
ot 13%
- Re e 19z
] Ut
| Distance trom
Star Name and Promunciation | Constellation '-E- | Equator
! @ O
]
Alioth, al’ i-oth UMa 193 +56
Cor Caroli, kor kar! ol-i | Com 194 +38
Mizar, mi' zer UMa 210 +55
Spica, spi' ka Vir i 201 +11
] Alkaid, al-kad UMa 207 +49
! Hadar, ha' der Cen 211 -60
Arcturus, ark-tu’ rus Boo 214 +19
i Rigil Kent, ri' jil kent e bEen 219 -61
Zubenelgenubi, zu-ben' el-ji-  Lib 222 -16
Antares, an-ta' rez |  Sco 247 -26
i Ras-Algethi, ras’' al-je’' the Her 258 +14
| Shaula, shaw' la Sco 263 -37
Rasalhague, ras’ al-ha' gwe Oph 263 +13
Eltanin, sl=-ta’ nin Dra 269 +51
¥aus Australis, kos os-tra' lis Sgr 276 =34
Vega, ve' ga [ Lyr 279 +39
Munki, nun’ ke Sgr 284 -26
Albireo, al=bir' e-o Cyg - 292 +28
Altair, al-tar’ Agl 297 + 5
Deneb, den' eb Cyg 310 +14
The Sun's path among 160 + 8
the stars-- 187 -3
the écliptic 216 -14
247 -22
é 281 =23
| 314 =17
L

The sun's amnual path among the stars is the ecliptic.

Plot the data in the table onto the celestial sphere grid,
connect the points, and the ecliptic appears.

The autummal equinex is in the direction of Viigo.
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the year of the
voyage is here...

Just two short years ago the Polynesian Voyaging Soclety was
formed as & non-profit community group with a grand dream:
To reconstruct & modarn wersion of an Ancient Desp Water
Voyaging Cance, Today, with the help of many, that dream isa
reality, Hokule's has baen born, dedicated, lumched and sailed
over 1500 miles. It has been a magnificent lsarning process for
society members. Hokule"a has met her trials, besn rescusd,
‘refined, rededicatsd and now stands poised 10 begin one of the
greatest scientific adventurzs of modern times. Soon Hokule'a
will begin the voyage that will take her from Hawaii to Tahiti
and back without charts or instrumensts In asrly spring the vessal,
crew and supplies muit be fully provisioned and resdy to ssil.
Your Membership andfor Donation (tax deductible) will help
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Coonine 1%%
_ Recaux 12z —
T | PR =
Star Name and Promunciation | Constellation '-oe | Eduator
0O © !
Alioth, al' i-oth UMa 193 +56 |
Cor Caroli, kor kar' ol-i Com 194 +38 -
Mizar, mi' zer [Ma 210 +55
Spica, spi’ ka Vir 201 +11
Alkaid, al-kad UMa 207 +49
Hadar, ha' der Cen 211 -60
Arcturus, ark-tu' rus Boo 214 +19
Rigil Kent, ri' jil kent — bg.en 219 =61
Zubenelgenubi, zu-ben' el-ji- Lib 222 -16
Antares, an-ta’' rez |  Sco - 247 -26 ;
Ras-Algethi, ras' al-je’ the Her 258 +14
Shaula, shaw' la Sco 263 -37
Rasalhague, ras’ al-ha' gwe| Oph 263 T 413 C
Eltanin, el-ta' nin Dra 269 +51
Kaus Australis, kos os-tra’ lis Sgr 276 -34
Vega, ve' ga [ Lyr 279 +39 \
Nunki, nun' ke Sgr 284 -26 :
Albireo, al-bir’ e-o Cyg 292 +28 ;
Altair, al-taz’ Aql 297 | +9 o
Deneb, den' eb Cyg 310 +14 i g
The Sun's path among 160 + 8 i
the stars-- 187 -3 o
the écliptic 216 -14 j
247 -22
281 -23
314 -17

The sun's annual path among the stars is the ecliptic.

Plot the data in the table onto the celestial sphere grid, A
connect the points, and the ecliptic appears.

The autumal equinox is in the direction of Viigo. A
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DRACO,

SCORPIUS,

The Scorpion

HERCULES,

The Kneeler

OPHIUCHUS,

The Doctor

SERPENS,

The. Serpent
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JULY
Along the Sun's Path

Emerging in the evening twilight near the setting
Sun is bright Regulus. But this bright Heart of

Leo, d linger long, for it is far to the
west“8R3 B8Es to its setting soon after the sun.

Regulus and the sun will be together in another
month, about August 20th.

Virgo and Libra are high in the west. The
hegrt of Scorpius is at the meridian. Sagittarius
an Capricornus are rising, zodiacal constellations
far to the south,

About the Meridian

The-red-giant-Antares;-YRival-ef-Mars!-deminates
the-summer-seasens
Scorpius is at his best at this time of year,
%égrEail sweeping the southern horizom, and his
of the Antares, shining at the meridian a third
way to the zenith.

The heads of two giants, Ophiuchus and Hercules,
are close to each other as if they're in a top-level
conference. Corona Borealis is overhead, its
crescent opening toward Hercules and the head of
Draco.

Bootes the Herdsman wanders toward the west
marked by the brightest star in the norhtern
hemisphere, Arcturus. The Arcturus-Spica-Antares
tri%?ﬁlﬁ is prominent in the south. And the :
Li th ipper hangs downward as far to the
souUtl 55 it goes.

Around the Sky

1aABEnB18nBERT ASr BROUEL KR RES 18049 0h00 e
the ggposite side of Polaris from the Big
Dipp®*: cassiopeia is beginning to rise as

a large W-shaped group. :

Leo is setting and the Winged Horse is rising.
The Summer Triangle of Deneb-Vega-Altair is
climbing higher in to the sky, soon to rule
the late summer season. The triangle spans
the Milky Way, and within that faint band of
light flies Cygnus the Swan, southward toward
the Scorpion.
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Distance from =
Star Name § Promumciation Constellation V.E.  Bquator
@ (]
Alphard, al' fard fya 142 -09
Regulus, reg’ u-lus T e (182 +12
Merak, me' rak vMa | 165 +56
Dubhe, dub' e %a 166 ) +62
Denebola, de-ned’ o-la le0 177 - #15
_  Phecda, fex’ da oma ;’_{3,3__“'. 4
Megrez, me' gres . Tem . 183 Lo #8711
Acrux, a' kruks . .- 6a 0 186 ¢ -63
GacTux, ga’' kruks . ' .Cnd 188 --57 .,
Becnux, be’ kruks . _ Cru. 182 .. -60
Alioth, a1’ i-oth Lo Ma D 195 0 +56
Cor Caroli, kor kar® ol~f - Com & 194 - 438
A Mizar, at* ser Ma- ;201 +55
Spica, api' ka vir 201 =11 .
Alkaid, az-kasd e 207 449 -
Hadar, ha' dar Cn . 211 -60
Arcturus, ark-tu’ rus Boo 214 . *19
Rigil Kent, zi’ jil - Cem 220 . - -61
oy Zubenelgembi, zu-ben‘el-ji-nu‘de Lib 223 -6
Antares, an-ta' res Sco 247 -26
"Ras-Algethi, ras’ al-je’ the Her 258 . +14 -
Shaula, shaw® la Sco 263 . -37
Rasalhague, ras’' al-ha' gwe oph 264 +13
Eltanin, el-ca nin Dra 269 +51
K-H-‘ﬁ'”“‘ Vega, ve' ga Lyr 279 +39
Mmnki, nun* ke Sgr 284 -26
“Albireo, az-bir’e-o Cyg 293 +.8
Altajr, al-tar’ AQl 298 -9
Dy't’e/b;"‘dan' eb Cyg 310 +14
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JuNE-
August 1] 131 [ +18
Sept 1 60 +08
Oct 1 187 =03

oV 216 14
" 247 | -22
Jan 1 281 | =23 | £




JUNE
Along the Sun's Path

The heads of the Twins are just above the place N
of the setting sun. On the 22nd of June,.the sun . a
Will be at the feet of Castor at summer solstice.

cer_1i j ut Regulus, marking Leo's
he£§E, Is13 g%i?iian% evening object. Huge

Virgo follows, then the Scales. Red Antares
Elows in the southeast, the heart of the
corpion.

Once the autumnal equinox -occurred in Libra,
Egghgcales then marking the equality of day and
at that season. ’

About the Meridian

A Ereat curve unites the North Star to the
Southern Cross. The curve sweeps through the
handle of the Big Dipper, through Arcturus,
then Spica, and down to Crux. But you have to
be between the northern tropics and the equator
to see both. :

Arcturus c rosses the meridian early in the evening.
Above the head of Serpens .is the Crown, opening
toward Hercules and the Dragon's head. The
Little Dipper stands on the end of.its handle
while the closest star to the sun, Rigil Kent aurus, C:-
reaches the meridian far to the south--61 degrees
south of the celestial equator.

Around the Sky

Two big triangles are in the sky. Arcturus and
Spica form the base of each. One points toward
%Ee seﬁting sun and has Regulus at its point.

€ OotheT ~toward the east, and it has Antares,
the heart of Scorpius, at its apex. The heart
of a Lion is at one point; the heart of a
scorpion at the other, each dominating a season.

The Vega-Deneb-Altair triangle is well above
the eastern horizon
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NONINSTRUMENTAL NAVIGATION TRAINING PROGRAM
Nainoa Thompson
Will Kyselka
February 7, 1979

The crew members of Hokule'a need to know the
principles and specifics of holding a particular
course set by the navigator. Such competency
depends upon a knowledge of the stars as well as
the ways of the sea.

Noninstrumental Celestial Navigation

Crew members will become familiar with the terms
and concepts relating to the stars.

1. Sidereal compass and the rising and setting
places of principal stars.

2. The sun, and its eastward movement among the
stars of about one degree a day. The sun's
apparent path on the celestial sphere (ecliptic)

3. Relationship of the sun and full moon in the sky
relative to the ecliptic.

4. The planets and their motions among the stars
and relationship to the ecliptic.

5. Changes in the sky due to daily, annual, and
precessional motions.

st i



6. Changes in the azimuths of rising and setting
stars with a change .in latitude.

7. Steering stars for March through July as well
as the stars for backsighting.

8. The solar and sidereal day as well as the
synodic and sidereal month.

9. Major zenith stars of Polynesia.

10. Terms: celestial equator, declination, meridian,

Training

Training in the Planetarium and at sea as well as
the knowledge to be gained through books will provide
crew members the information they need to perform
their steering tasks.

Five two-hour sessions in the Planetarium by
Thompson/Kyselka will provide background information
on the needed terms, concepts, and movements in the
celestial sphere. Cost of training: $50.00 per hour
Planetarium fee. However, since the Bishop Museum
views Polynesian voyaging with its domain of research,
the fee is waived. Mention is to be made of the
Museum's support of such research in pertinent
publicity releases.

Crew members are expected to further their own

knowledge through such sources as the following:
STARS OVER HAWAII, Ed Bryan; STARS, H.L. Rey; NORTH

*STAR TO SOUTHERN CROSS, Kyselka/Lanterman; TWELVE SKY

MAPS, Lanterman/Kyselka; POLYNESIAN STARS AND MEN,
Kyselka/Bunton; and the articles BY STARS TO TAHITI,
Kyselka/Thompson, and KEALAIKAHIKI, Kyselka/Thompson.
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The work in the Planetarium will be followed by
practical work on land and at sea in star identifica-
tion and further knowledge of the celestial sphere.

Noninstrumental Navigation at Sea

Here we encounter the problems of holding a course
when the steering stars are visible as well as
maintaining direction when stars are obscured.

1. Sensing the weather. What signs to look for.
Prediction for days in advance. Checking with
weather satellite pictures,

2. A study of swells for direction-keeping.
Indication of open sea swells and identification.
Daytime clues for nighttime steering.

3. Steering--holding a desired course at any given
wind direction or condition.

4. Extensive use of steering paddle, sweep, and
center sweep.

5. Sail setting for self-steering and changes of
sail setting for maximm efficiency.

6. The retaining of knowledge and experience will
be done by chant, song, dance.

7. Overnight trips or weekends on Hokule'a will
provide opportunity for experiencing the sea
and learning the celestial sphere.

February 7, 1979.
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