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The term Mahele, which means “di»ision,” is often zfpi)lied ‘

i e viroat Divistod of lunds, which: was mnde in 1848

between Kamehamehs TIT. as feudal suzerain and the chiefs,’
his feudatories, who gave up part of their lands in order to-

obtain allodial tﬂ.les to tho ramamder

Although the system of land tenure was radma.lly changed _

by the peaecful and beneficent ravolutmn, which took place.

during the reign of Kamehameha 111, yet the ancient sub-

divisions and boundaries of land remain unchanged to the
present day. -

To ascertain and define the landed property within this

kingdom, has been the chief ob‘;ect of the Gmernment
Survey.

The following' report, now published for the first tuna, *

oxplains its objects, methoda and rc.sults

His Ex: II "A."'-\VID‘EMAhh
Rt

Sir: R

L TR LI

Iha\e the I;onor to p:eaent the followmg report of the a
progress of the Government Survey {othe beginning of thig -
At your suggestiou I will make g brief statement .
of the abjects .of, this Survey, and the, advantages tg lm,

.mounth,

derived fram it ... . o

o} LN

OBJECTS OF THE SURVEY SRR

'
9 l- oo AT

G Howaturu, April 1, 184 B

: =Mm1,btel of thq Intenov R .' -‘-:-.i RTERTAAT

© The prihclpﬂl objects of this sur vey, a8 I understand them, |

are 1st, to'constritet a correct general map of this Kingdom.
All the existing maps of the islands ‘are really founded on

the original charts''made by Cook and Vancouver, and ,' ‘

abound in gross errors both in regard to the coast lines, and
the relatna p051t10ns of the smaller islands,

4
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‘o of the bottgm of the sea around each lslnnd .‘ .

DATRIN Hardly any dlstrlct maps exist, or any materials out of
';. whigh they could be constructed. A nation that claims to ~
5 be-civilized'and enlightened, should not rest conteuted with
"‘this state of things. LT

2nd It is intended to fix permanently and with tho'

i utmost possible accuracy, a great number of points of refer-

- ence, upon which all the Jocal suryeys can be based, and by .
* which i they will all be connected together as parts of oug
o~ gxeat whole. ‘

», 8rd. To produco nnmp of each district or Moku, which

C wﬂl give an exact represeniation of the contents and boun.
| danes of its principal subdivisions as Akupuaa and Jlis.

. e In a few of the more thmkly inhabited districts, such as
A Ko,nu, Qalyu, all the lands for which Royal Patents or Land
i Commission: Awards have been issued, should he laid down

a8 accurately as possible. '
‘At the same time, the survey ought to present an exact

: -dehneatmn of the shore line, and of the marp unpo;tant

tupogra,phmal features of tha couniry, such ag hills, gulehes,'
craters, rivers, forests, roads, plantations, efc., so as to

* furpish rel*able information in yegard to the p.mount, of
- wpod laind, arable lapd, pasture land and’ desert as well a8 jn
. regard to the roads, harbors, etc. .

* 1t 'is not however, proposed to make a regular topogra-
phical gurvey of the country or to run lines of level, ‘except

:. for some speclal object ; although it is-inended fo jneasure
! the hewhts of all the prominent stations.

fog:ther wm our means enable us to make g gauera} hydro-
graphma,i survey of the depth of water, and thie character

. Our-gurvey differs from similar operations .in REurope. in

E _not being a military. or a-purely seientific and topographical




. survey, but. & aurney, of the landed pmpea-;y gf the L;ngdg:n.
It, however, ;eaemb!as those surveys and the. U. 8. Cgast.
Survey in bemg founded on aecumtc trlgonometucal and

aatmnonncal measummentb g

ADVANTAGD.S OF THE sUery RO |

Ti seems hardly necessary to explain' the Valuo Df iich -
_surveys and maps, both to the (iovernment: and peoplé' of
this country. . . . .

PRI

Formerly, if amy one wished fo obtain ;ehghla mfopm P ';

ation in vegard to 8 land situated in one of the less kpown s
districts, as Kaupo for instance, he was. obhged to Ylsw the
place in person at great trouble and expansa, and, wquld
then too often find that the boundaries were mdeﬁqlte 9,qd

: !“.’

unsettled, ,' - : . R A

“ . )

Now if a map of the dlstrmt could be found at the Inte. i
rigr Office showing the location of the land in whwh he jg

interested, the ad_]acent lands, the roads, and the prlngzlpal Py "
natural features ,of the  district, such as forests, 'ravines, - .}
rivers, etc,, it wauld save all fhis trouble and expense,. and N £
would be an important aid in the transaotlon -of al;y bus;-x R |

ness in real estate.

] Sy k)
PR

The morg mmqte maps of special] districts, auch as;W;u, ’
kiki, Oaby, would serve as an jndex to the Hecords in the '_
Tnterior Office, gnd would materml!y asiﬂst the officers of "
the Government botl in assessing the value of real estate, .
and in planning roads, aqueducts and other public wran. C

F-

Buch maps with the accompanying notes of aurvgys,
arranged in the affice for convenient reference, would greatly
facilitate all transactions relating to Janded property,. aud M
might be eited as. ewdance in courts of justice, ‘

+ - clagsos ;- first, those which have ‘been surveyed, and the

v, remain at the present day.

i Agaln,‘ such o suryoy is nuch nesded in order to ascer: /
" tainewliat Government lands' remeain unsold., > Few- ifi imy ,
- #urveys of Government lands ds such, have over-been made

o ungil rceantly, and it is impossible except by general sur.
L veys. of this Lmd to ascertain what portwns ove left.

This -
is the case even in the immediate vmlmty of Honolulu, and
much mare so in tho romote districts.

The lands held by private pmtles nmy be dwaded into two

boundamea of which have been &ettled by Land (ommis-
. kifn Awards or by the Boundary: Commissioners ; and
. seconidly, those' which have never been surveyed; which latter
cloiss includas the- grcutor paxt - of the lmger lands called
;Umptmaa.

. Tt is well Lnown it there was uo uniform system of
- surveying the Kuleanas. - The work was done in a hasty and-
-fragmentary manner, some of it by incompetent surveyors
with inferior insttuments, and without referepce_ to other
" supveys, and the result has been, and will continue to be,. .
“much troublesome uncertainty and litigation. It was but
seldom thgt care was taken to mark corners in a permanent -
manney, so that pomparatively few undisputed lsndmarks
These facts, together with the
very irregular local variation of the mugnctu. necdle, make
it very difficult to retrace old surveys in this 'country. Ta
’ put together these imperfect and conflicting surveys is much
- more d]fﬁcult. than to put together o dissecied map, for the
pmcea do not match, but ovcxlup in one placc, and - loavo
. Baps. in mmthm‘

-T do not crecommend that the Govermment should under-.

' take the fask of resurveying all the: Kuleanas  throughout

t]w 1Plands But, as was st atéd above, there are some (is-
trlcts, such as Honolulu and Lahaina, where it \Vlll be well

b
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worth uhlla,rboth far the goﬁd of the peopla, nnd* the in,.

formation of the Government, to make a- thorough examin. L
ation of all the ongmal surveys. When this ia dons, “the '
principal corpers should he marked ina permanent manner, <

and the vhriation of the magnetin needls. at. the time, re- | ’

(9

corded in prdfa; tp prevent frouble in future, .

But a largae part of the land in this kmgdom has never
been surveyediat all.  Neatly all the larger divisions of land

z6al shown by some of the Boundary Commissioners dyring
the past year, many of these lands still remaln unsettled
even in the vicinity of the capital, :

Somse of the lands held by such tltles ‘have been sub-
divided, and have repented]y changed hands, On account of -
the negligence or ignorance of their owners; some of these
cases will never be cleared up except by o systematic suryey
of the whole district.’
in accordance with anoient custoin, wfnch walg pyerlooked in

-.....‘_ .
; .

There are even.yet'a few lands held "1,

T ot
It~

L3
[

"were awarded by name ‘merely, and mnotwithstanding the v :

tho Mtahels o Division of 1848, the awners: }15 “Which neyer - ERRVE] R
applied to the Land Commission or to’ the' Minister of the * .} .

Intgrior for ppy.award.” All such cases will .he brought fo

light by such a.purvey as is proposed, '

' By the Aect of 1862 for settling Boundaries, nll owners of
lands, whose applications have not been filed with the Gom- -
.missionerg af Boundaries, may be compelled by the. Min-
ister of fhe_ Intprmr to have them setfled, and to pay donble,

fBES . - . ' ey, IR A P ‘ Ee-

Prwate surveyors wxll receive valuuble asmsatance from
the propesed Government Survey in many ways. .

1st. It furnishes aceurate: data for_determining the mug- R
netic declination; and.the rate of ils change from.year o,
year, and also.affords a test'of the oxistence of local attrac. L
tiop and 8 measure of iis amount.. ' .. R

Ve .- KU LA g

,' ‘, 211(1 It furnisheg bases and -azimuths fer docal. ;Buiveys.

” more rocujate thau a prlvate SUrveyor can genarnlly aﬁ’erd
tqmake Iz : S R P
~* The plan -of the Government Survey' when' carried oit
wﬂl gover the. country with a nietwork of triangles, measuréd.

" w1th precision, to serve as a skelston or framework on which

" the locgl surveys' are to be based. The earners: of these
tr;angles are to be marked in a permanent manner,.and will
“serve ag,points of reference for future survays.. The tyue
“bearings of these points from each other being recorded,
will ena.ble any surveyor to find the true bearing of any line

o, in the qelghborhood and the local va;:latmn,pf the mag~
*_ netic needle.

The Government district maps wil] spve
future Rurveyors t the trouble of disentangling Wany & com-
phcated knot.

- 8d, Tt will also furmsh the correct longitudes ;md lp.ta-
pudas of hundreds of points, especially along thescoast, g8

well as “their bearing and distance from each other. These
will always ‘afford a basis upon vhich future sugveys in
deta}l can’be made, whenever called for.!

- In'ghort, any information in the Survey Qffice should: be

- gegessible under proper regulatlons to members of the pro-
fession, and in retnrn copies of all boundary surveys buth
publ;c and private should be deposited thera.

The Government Survey has already given impertant as- °
'* sistance to many prwate surveys on Oahu, Eest Maui and
North Hawaii ; and the completion of our tnangulatmn is.
~ urgently called for by tho smveyo:s at work in those
- 1slnnd5
"PLAN OF OPLRATIONS

Lo The first step in such a survey is fo make a careful re-

.

. cpnnmsance for the selection of the most suitable- pomt§ for
‘the’ pnmary triangulation and the buso lines. Thescharac-

N
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ter.of this cuuntryu
kind; ‘ abounding jag’
projecting headlands.

A3

All of the islands. except Kagal &nd

Niihau cag bs - oonnected ‘tagether Ry one chaip of $ri--

angles.

: ‘”l.““‘ ot
.. As will be explained fuzther on, t.he prmclpal base pf, the
whola survey: was measured acrossthe igtlunue of Maui, the

second on the. Waikiki plain, and the third..on the Waimea °

plains on Hawau, with the apparalus, of the U. §. Coast
Survey. | . .. ) ¢

t £

Groat care has beeu tuLen for the aecunty and 1dent1ﬁca-.

tion of the ata.tmns, but tha method of ma,rknw them varigs
with the nature. of the ground.. Coe

The ends of the base lines and other nnporbnnt points are -«

ma.rked by short stone columns sunk deep. into the ground,

with & hole dnllad in the top of each, and ﬁllad with & cop-

por bolt, oni'the head of which cross-lmes are ‘cut_to mark
the centre.. : When a sxgnnl gtands op solid rouk a. hjole an

inch-or two in! dxaqleter is drilled in the rock, and ﬁlled

with melted lead-or & copper bolt marked with cross. lmas, o

and then. covered gith a small pyramid of. stonca.

N

When thq nature of the ground admlts of it, underglound -
marks are bunad from two to four. feet below the surface, .'

such as g stone :Iar or glass bottle with’ three ‘others burled
near tha surfaee, pomtmg to the lpwer one.

Other mnrks are triangular pits dug north, south, Qas{; .

and west pf the centre mark and pomtlng to-it, or an iron

stake dnven ﬂov.rn nearly level with the ground, with threa _—
rocks placed six feet north, south and east from it, w1th ar-

rows eul on them pomtmg to the centre S

THe mgna]a for primary stations. ggnarq}ly cqnsxst of a. .
.polg supported by a tripad, i. e. three or faur tunbcls frameﬂ' E :

lughly fﬂ-VOI‘ale tQ aurvays \of, th1$, Ay
‘it daes,. in pomﬂndmgKhelghts and -

b

1;."'.’

*\,‘.

AR - d
together I‘or the longest hpes WO need to: ugq ¢ helios
" tropes™ or reflectors, adjusted and pomted by.an: asmstant

. The 1. 8. ;Ooast Survey has given us one as a pattern, from . :
e fr ,! - .

" which others can be made at a small expense.:

 "In.conducting the primary trxangula.tlon, no pams are
' spared to set the theodolite truly in the centre of -each sta-
tion, and- eerh angle is measured from thirty to sixty times
ror-more with the twelve -ineh theodolite, on dlﬁ'excnt parts
of the clrcle, and at dlffexent times of day. -~ e

. ;.,,' . The tmerbeanngs of the principal lines are determmed

by e long series of careful observations on the Pole . Star,
~ The differences of latitude and longitude can then be- caleu.
. Jated io hundredths of seconds, taking into account the

k .‘. :,‘ . sphermdal figure of the earth, as flattened at the poles. The

gegdatle latitudes angd longitudes of all the stations can then
be deduced from that of some well .ascertained point, such
;13 the Pransit of Venus observatory in Honoluly. *

To facilitate tlus part of the work, a set of tables was cal-
“ culated by the suparmtendent and printed for use in pur
‘ auwey, adapled tu our latitude, and to feet instead :of
:' metres The astronomleal expedztlon to be sent. tu'these

: anps this year, will probably render us mva.luable, assist-

. Hca by determmmg the latitude and longitude ‘'of the three

\-'l.-' K
P
B (D
LR Y

TR

o '__ two to'six miles long, and these .again are broken up

e,
A L

: statxons which they intend to oceupy on Kauai, Oshu and
- Hawaii, with n degree of accurncy never hefore attained in
these 1slauds . o - i

N Eac}l trmngie of the primary series forms the bnms for a

gorigg of secondary trinngles, the sides of which ure fmm

into"
atlll smaller triangles, which form the final or tertiary tri-
augulation The corners of these last are often selecbed

‘ w1th reference to the boundaries of the principal lgnds,: --

v . - ' N .
v ] . . N . N
+ .- . oA
i I
- . . "




_,,Tl;a tc:pogpaghmal feainrog cuu then e put m,n}}nst
readily by means of the plane tabls. But all bqundanesmt‘

lands,.and. ,ull, ofher lines of which the hoarings and  djs- .,

tances are to be recorded, should be surveyed with thaitran-
sit or theodohte and with reference to the t;ue and ngt to
the magnptlc mer:dmn
the ongma.l N obsarvathns and measuramen,ts, nnq pll the
computatmns are to be filed and 1ndexed lp the ofﬁcg t‘m
future referenca :

HISTQRY OI‘ THE &URVBY IN 1871»2

The Legua]af,ur? of 1870 appropriated $5,000 ta _p);ocp;e
the requ;s“e ingtruments ,for the Suwgy, an,d to malfea.
beginning.  Accordingly corraspondence wag ,qpeued, w;th

the Supermtendent of the U, 8. Coast Survey and othex_

scientifio gentlemen, and an order for instruments wag gont

to the celebrated firm of Troughton & Sims of London L

Prof. Pmrce, the late Superintendent of the U. .S. Coast

Survey, apd Prof. Hilgard, his assistant in chm.ge of the

office, have taken much interest ipn the undertang, and
have rengdered maierial gssistance, both by furnishing’ valu-
able informatien and by the loan of. mstruments Among

these was.a complete set of the apparatus u.cd in IeASWT- e
ing subsidiary base lines, which originally cost $500. These o

instruments were shipped from Washington in March, 187%;.
but did not reach us till the middle of the following' July.
by way of Sydney and Auckland. '

selecting the prunary stations and settmg up signals.

- A base line was then chosen, 4 1.7 miles in length, erosss
ing ti® isthmus nearly at a right angle, the northern end.
being 7 feet and_the southern. 164 feet ubove mean tide.

After grading and clearing the lme and making a prehma-_

All the 1ecord books cqntﬂ}rpng -

In-the. mean. time, tha. -
supermtendent of the survey with his Aassistants made a ye- .
connoizance of We.st Maui, Kahoplawe Lnnm q:xd Mcalakm,f B

LN

Lo - X E . ‘ : T . ". . o )
. ngry measurgmoent . with a.leng wire, the final measurainent

with the - ‘bars was commenced August 18th, and “finished

. September 8th. . The mean temperature of the bars durmg

" the whole measurement.was 94° Fahr. ¢ 1 o

.t

- Phe last half mile of the line crossed a * tmvelhng dune”
df sand and & salt marsh, both of whieh wers b}ldged by P’
row of piles, which were aligned with & transit, and driven’
down till their tops were in a straight line, in oxder to form
a solid support for thd bars. The ppobable ér rot or “the

measuvement’is believed not to exceed an mch

A long geries of astronomical obsarvatlons had next to' bp
made, in order to determine the true benmng of the lme,
und the latitude and longitude of its ext1e1mtles b

., f

Tha true bearmg of the line was determmed by obael;vmg '

at one end the angle between the Pole Star and a ,lantern
set on the other end, 4 1mles distant, and notmg the ex&et
tm}ne by a cl),ronometer The difference of longnude he-

ltween g]ese stations and Honolulu was ascertained by corr,\ .
‘pating thé local time with t that of chronometers carriéd sev-
elal t;mes hack and forth between Honolulu and Kahulu:

- Tha next series of operations was the measurement of all
o ,the angles of the principal tnangles
" delmate nature of this work, no one ean form an a.dequate
idea‘whe has not tried to measure angles to a second ; and:

it was greatly hindered by stormy weather. _
The matruments oxdered from Troughton & Slmms did

" not arrlve till. November, 1871, a yem ‘after thay had" been
. ordered but ‘proved to be first class in every respect. ' The

large transit theodolite, which cost $600, is an admirable

" ingtrument; with a horizontal twelve-inch circle reading to

~ one second by two miorometer microscopes, and a verbical

"'t cirele reading. to 5 seconds of, arc by two verniers.

It is

BRI,

0f the laborious and.
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completely ﬁtted up for: mg‘hb observatzons wlth lampa, re-
flectors, ete. - Alduplicate of it has since been made for the
United States Government, The telescope has generally '
been used with a magnifying power 'of 36, and is remark- -
ably clear. , A bare signal pole has often been distinguished -- -
with it,at a distance of over twenty miles. A pair of excel-

lent mountain barometers were received at the same time A
from Troughton & Bimms, and- the eleVatlon of & great B
many points hag been determined by means of them, - .

In Decemhen, 1871, 8 station was.accupied for a week on ‘
the summit of Haleakala, the elevation of which was deter-

mined both by triangulation and by the baromelers to he i ]

10,030 feet,. The. ﬁ;‘st five primary triangles wers carefully - -
. tested in various ways, and the probable .errors of the- ‘
angles average much less than a ‘sdeond. . s ’

In February, 1872, the work of trmngulat;on was sus- )
pended for the tnna, and a special survey commenced of the
district mclud}ng Makawso, Hamakuapoko and Haliimaile. -

located by actual survey, all the Royal Patenis and- -other
land titles examined and located on the ground, and the ., s
more xmportant corners marked in perm&nent manner, u

’I‘wo maps, onea. “Progress sketch ¥ of Mauj and the nelgh +
boring islands, and the other a large ‘map of ‘the Makawaa
district on a scale of 1 000 feet to the: inch; were laid hefo;e

the Liegislatire of 1872, to give ‘the members 1 clemer 1dea R &Y

of the objects and character of the Survey. - SR
HISTORY OF THE SURYEY DURING 13724

- The Legxslature of 1872 having 'decided 'to continne the - ,.

survey, the second base line was selected on the Waikiki ]
plain along -the :continnation of King street being 9;760 -

feet in length. - " The line wag cleared and sbn.ked out w1th ot -_
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Every hquse, road, stona wall, guleh, efe., wag aurefully .
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:of, whalp line.

s ghgzm}g ptawes, and & plehmmmy megsurement made mth -

* g.wite; 40, metres in length, which differed from. the- final,
meagprement on]y 4 4.9 inches. The final measurement
with, the base gpparatus was commaucad Juna 8th, and CONLy

platéd June 28th, including tho re-measuremont of’ ubout =

" half the line ps a'test. The difference between the two

nleasuremen,ta was 3-10 of an inch. : The mean temperaturg .

gf.j;he ‘bars- &urmg the whole measurement was 93 ©: Fahr,

e .The next step was to'mensure sots of angles at the two ox-

trem;tles of the base, and at Pun Ohia ('l‘antalus) and Ka-
muk; (Telegraph Hill). Observations were' then made at
Tplegraph Hill to determine the true azimuth or ‘bearing of
-, the irianglo sides. Twelve sets of angles of twelve ench
were measured on three different nights betweeu the Pole
Star and a small lantern %t the west base, 3.5 miles distant,
ang- the e;mct time of each observation was noted by 8
ch;:onqmeter. e

We next proceeded to measure g set of angles with the
1a1ga theodolite on the hlgheqt pomt of Lealii (Dw,mon.d
Heﬂ.d)

Tha }ustmmqnts ‘were carried up the premp}ce on the
gide of:the crater m the followmg manner,

An 1ron sta.ka was duven into the rock at the top of the

- 'p;:empxpe, tqwhich 5 pulle} was attached “with 40 fathoms
) ‘Twa mep then drew up .the instrument

boxes, one at a time, while two others elimbed up with the

boxes, and kept them from touching the rocks p,n{whera
* during the ascent.
.,'u h#d been let deep info the ground on the summit, at equal

Avccording to our usial plan, fo posts

dlstfmces from_the centre mark of the station, anr.} thajr
tops sawed off on & level. The feet of, the obserymg table

\1’;11';5 then, ﬁrmly scrowed to the tops of tho posts, so that .
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the theodoli{e when placed in its sockats was nearl g8 aohd

as a rock.” These particulars are given to nge an, iden of L

some of the dlfﬁcultxes that have t.o be overcome in carrymg
on such & survey.’ .

‘Sets of angles were afterwards maa,sured at. Koko and

at Makapuu Pomt and on Mokapu Gmter, east of Kaneohe E

Bay. - pat . . A

These oparations were hindered hy cloudy and mmy‘

weather, and much difficulty was expenenced in transport-

ing the instruments, etc., to and from ihe abova named.-

stations. freon

The large theodolite had & DATTOW esca.pa in an unsue- -
cessful atientpt to lund in the little harbor of Haua.uma *

near Koko Head. 9

At length, the Oahu triangulation having been completed
from the station near the Sal; Lake at Moanalua around
the south eid of'Oahu to Mok&pu and H eela irr Koolau, the '

surveying party left for Waimea, Hawau, in November, to
lay the foundetion for the survey of that 1sland o

Aftera thornugh examination of the region, the third
base line was lccated in the eaatern ‘part of the plain, being

13,403 feet''in: length and at an avérage elevation of 2817 o
After the 'usual preliminary work, the - .

fest above the sen.
final measurement was begun' on Dec, 19th, 1872. "The
mean temperature of the bars duxlng the measurement was

87° Fahr. A series of stations was then selecled and sig-

nals set pp over them, mcludmg one on the summit of

Hualalai, and another on the summit of Mauna Kes erected )
The triangulation was Larned to Puako ang , " ' F.

Dee. 24th.
Kawaihae on the Bhore and to Puu Lea in Kohala.

The summit of Mauna Kea was found to be 13,800 fest

above the sea, and the height of Hualalai, measured for the .

o

_u —

‘«

o SR
h '”tlrst tlme, pmwd to be §2756 jopet.
fmm tha sea at Kawaihao to.the base line at qumea ag g °

iy
l'=

'l‘.-

LN

2 ¥
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A lineof levels was, rup

cl]eek on. the trigofjometricn! measurements, - with whr(ch it
agreed very elosely. The Waimea ‘Court Housg was fop‘nd
& to bo 2670 feet above mean tide. The ¢pprommate lat1tuda

- wag found by 21 observations on the sun and 3tms -
]

The plehnunaxy Hawaii tuung,ulatwn was hmshed Feb :

191}]1, and the party returncd to Honolulu on the 21st. - The

Base appmatul was returned to the U, 8. Coast Sulvey by o

the next. steamm

Ahout the, begmumg of March 1873, the smveying purty :

1ece1ved nrders to survey the Ewa Lagoon and the adjoin-

ing land ;1. ‘task which we endenvored to nccute in u man-
W

.',[‘ha tuaugulutmn was eprried from Puow-uuu (Punch-

bowl Hil}) and Sslt Lake station tp Puuloa entrance, anfl
' ;f-._. \ nhap,t. 30 aecondary statians around the Iagoon were located
& The map of .
the 1egmn drawn by Mr. CG. J. Lyons sufficiently speaks for

by trmugulat;on and permanenfly marked.

1teelf

Thls bulvey l1aa proved lo be of great service by furnish.
ulg an - accurate 'basis for the surveys of Honouliuli, Pou.
ha.la,, lia.lawa, Aigg, Kalauao and Wu,lmnlu Whlch have

s;nce ‘been made for private parties.

, As 1t was ev1dent that the appmpuatmn would prove
:'; msuiﬁcxent, ‘the surveying party 'was disbanded, and the

prlmary tmangulutmn discontinued for the present

.
i thoLet

‘ nef tlmt would reflect medlt on_the Government. CN

Mess;g Blpwp and Lxdgate lmve sinee, heen amveymg n

umform plan, und employmg the same methods as the GOY
J.or nmqut huwey

i,

T

™




" The amount nppmpuated by the lust Leglslaturﬁ Wlll all
be' needed.-if the work is to be prosecuted with vigor.” * ¢ ..

%" The preliminary work, the imnost expensive and . -

® ow %

tedious park of the work, has béen done, and it is beligved
that its accuracy can be relied on. It will hear companson '
with sumla,r aurve} s made j in other couptries. * '

The remaining me can be camed on at legs aapensa
and with more,apparent results,

I have tlie honor to remnin,

Your obedient’servant,
W. D. ALEXANDER,
' Surveym-—G eneral

PROGRESS OF THLE ‘:URVFY SINCE 1874.

'lhe foregoing Report explains the objects and  methods’

of the Survey, and 1elatca the history of its commenece-

ment.

The gorps of surveyers has alivays been very bmall nnd‘ ,

has been obliged to perform an unmense amount of work i in

examining 'and locating land titles, and "in" preparing maps, *

ete., besides the general survey of the country. The survey

of Government lands, and the settlament of boundaries .

have been the chief ob}ert-s pimed nt mthel thran geodetm‘

or topographxcal work.' . N ¥

TRIANGULATION.

L
OA}IU

On Oahu the trxangulatwu was (,arued in 1875 and 1876 o

from West Baso around by the Bouth Point and Mokapu on
the west, and agam by way of Ewa and Waialua around the
north end of the 15]&11:] elosing at Lﬂm on the 1f0rth-weat :

-

L Lo 21'_ \

R thhm 12 foot in a cu'cuxt of over 100 miles through thlrty

l trlang]es Two stations on the lofty peaks of Kouahuanm

L . and' Puu Qhulehnle were never occupied witli mstrmnents

"¢ THe azimuths coincided within 05,

. 'ﬁ- .:' '~. _“_k . -
o Another sar:es of tnangles was camed th}ough the dlfﬁv

' . this network of triangles have been ‘based numerous
" surveys and ‘maps of districts and of lands as well as charts
* of harbors. . .

[ 28

, - the windward islands by occupying the three stations, Mo-
| SN kapu, Piamond Head or Leahi, and Mauna Loa, Moloksi,
e succasswely with the 12-inch theodolite and with he]zo,
r‘L:, ="' tropes. o

o ‘ MAVL. .

On Maui the tuungulatmn WAS 1esumed in 1876, and car-

Hawaii, a station was occupied on the sumiit of Haleakala,

stahoued at Puu T.0n, Kohala, both ohservers signalling to
"+, each other with hehotropes, and obaewnw on, the Kahoo-
LT e lawa statwn. a e

-

N culf district of Waianao on the west side of the island. Ou :
s

" The triahgulatioﬁ-of. Oahu was connecled with that io

A ried first around Fast Maui and across the crater of Hale. -

; 'Ckf'-'""l,' a aLa_}a and then over the ad)oxmnrr islands, Kahoolawe
R v Lapgi apd Molohm and amund West Maui to ‘the North
2 :YJ Base, This lust cireuil closed within ewht feet,  The
: 1 . triangles connecting the islands of Molokai, Lanai and West -
1'7‘.--“ . : Maui were measuved with the aid of hehotropes Messages
i:," i ‘) were exchauged geross the Pmlolo channel, tha Morsa alpha-
. F ¥ bet being used. . ’ .
' [3:, W, I o:del to conneet this System of trlangles with that of

-~ at an’ elevatmn of 10,000 feet, while an assistant was-

[P
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A base of venﬁcatmu was measmed on Molokm in 1885

The result was that its measured length d1ﬁ‘ered from that *
deduced by computation fmm the Maui base by 010 of a '

foot in 6719 fect.

.-.l&:\i:’- ~

Since then complete surveys haverbeen made of the

islands of Maui and Lanai, while.that of Molokai js ap-
proachlng completion. S

JI"

M uv.(n

The survey of Hawaii was resumed in 1876

Lyons From the original quadrilateral measured at Wai.

mea in 1872 he continued the series of trlangles across the

country {o the south-east s far as Hilo. In order to do
this, it was found necessary to occupy séveral stations on

by Mr.

Mauna Kea at suck an elevation as to overlook the wide belt

of forest intervening between the interior of the istand and

the strip of open conntry, which bLorders the eastern coast.
The whole series from Waimea to Hilo contained 87 trian-

gles. This work was tested in 1881 by the measurement of -

a base of vemﬂcatmu &t Hilo, and by a long series of observ
ations on the Pole star for azimuth, the result of which was
highly satisfactory. The measured’ length of the line
differed from that deduced hy caleulation from the Wai mea
base, 0.2 of a foot in about two miles. The azimuth obtained
by the observatrqns differed 1” from that bronght from Maui.

In 1881 Mr. Lydgate continued the tmanguhtxon through
Kohala to the north pmnt of the island.

Sinee then Mr. Enm}rson has extended the net-work of
triangles down the west coast through' the' Kona districts to

_the summnmit of Mauna LOa. and nearly to the $outh point or.
“ Ka Lae”

- The statmn on the ;;unmnt. of Mauna Hyalalai, whichy
commands an eztonsive view of the coast, served as q pl\'ot

S , or radiating pmnt for the trigngulation of the distri iet. The
dlstrlc;s of Puna and Kau on the 8: E, side af Ha,wa.u rp,e
only pamally surveyed as yel.

vt
. LI
1

h‘&UAI

A 1econholsam'e snd preliminary: tuangulatmn of I(aua1
sy "was executed,in 1877 and 1878, which served as the. frames
" ;. work for & map of that island, which was chiefly complled

' ?1 oy from previous surveys.

2 e o .

B -f o ) bURVI]YS IN DETAIL.

S ' The f:an'w'-wmk thus laid down has been filled outl in
.., . accordance with tho plans pr oposed in the outsel. The prin-
clpal topoumphlcal featuves of the country have been indi.
eated, especnal!y where public improvements, such as roads,

.

-3 water-works, irrigation projects, etc., are concerned, The

Gealogy of the 1slunds, has not been neglected, and in par-
tlculal changes in the voleano of Kilauea have heen cyra-
fully uoted v '

* ff. The ﬁlst attention, how ever has heen ‘paid to the :.m\ey
N pf Gavernment Jands, within which all. the ku!eanas or
‘ humestcada and Government land sales are accumtely located
‘l.f “ as the survey proceeds. , ; '
A In, the more thickly settled distriets upd in to\ms evely
i "; lanq title has been carefully investigated and mappad On

”_-i-l.f", ‘accouut of the minuie subdivision of the lanl, und the,
.. gross inaccuracy of the old surveys, this work requires no

N I httle rasuarch and tha most scmpulous accuracy.
i ¥

.A]‘»pra‘iel;t the timo of the sirveying corps is largely

taken up with the work of selecting, sufveying and divid.
N o ‘ing suitable Government lands inio allotments for settlers,
I ‘!990‘1'&“% t(?' .t'.h_e. P}‘F)\:isi(_ms Ufthc “ Homﬁﬁ_tﬂ'g}d AGt'.." ‘," M
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The maps of separate islands’ hp.va genel ally been v awn .. o

on a scale of 1:60 000, (2) those of dzste jcts'on, 4 ‘scale of 1;
12000, or 1: 6000, (3) those of fowns on &'scale of 1; 2400 or .
1:1200, while (4) plans of city ‘squares ot blocks are drawn
on a scale of 1: 240, representing nat: anly the bulldlngs,
ete., but Plso the titles by which the land js held.

Our publighed maps have been photohthogmphed in the B
United Stutes, chiefly by J. Bien & Co.- of New York. s

We have published a map ofthe whole group made in 1876
on a scale of 1: 480 000, maps of Oshu and Maui on s
scalo of 1: 60 000, one of Hawaii on u scale of 1: 240 000,
and oua of Honoluiu and its environs on a- acale of 1: 12000,
hesides.a chut of Hilo Bay. SRR

Relief maps have also been coustxucted of Oahu’ and-

Maui by Prof, C. H. Hitcheock from data furmnhed by the
survey. : .

The tusk - of compxlmg, arranging and mdemuu & vast -
mass of inforniation relating to real estate titles has devolved
upon this Bureau.’ A history of Hawaifan land titles and a
classified index of Government }und salés have’ been prepared
and published by tlna Bureau. ., C

The Legtslature of 1888 has also. unpusqd upon our
staff the duty’. of supplying all tlie. Tax Assessors with
“maps in detail, of taxation divisions bhowlng all original

titles and areas, and as far as poamble, al! P esont tltles n
T

L HYDROGRAPHY B AR
l; [ ‘ ¥
Durmg the years 188‘)—1886 nem!y aIl ‘the ha1b01s and
ruadateadg 1n the group were surveyed for the Government by
Capt. G.. Jackson, o retirod navigating lientonant of the

N
.

¢
1Y
)

Brltmh Navy
'--:.hghed by the British Admiraity, .In-1883.he_execnted
“ar ‘gories of deep ' sea soundings between .the prmc;pal

. islands, to prepare the way foir the lavmg of . anpro-

o N

gcteq 111ter-1alaud telegraphic cable.
~'A self-recording tide gauge, loanéd by the U. S Coant; and

* harbor . since 1880. 'The observations are reduced hnd

- '. ‘analyzed by the staff of that survey in Washington, U,’8!

A *  ASTRONOMICAL WORK.

L A T ’

T’ .48 before stated, the latltudea and lougztudeu ndc)ptad for
"B Oshi were based upon the position of the Transit of Venus

. .* obseryatory at Honolulu as determmed by Col. Tupman in

1874 ’
L';' ‘ As the survey of the windward mlands was not connected

' WIth that of Oahu for several years, an independent deter-

m;natmn had to be made of the position of the Nortl: Base
v'i.:‘ : on Maul *the correctness of which has been fully confirmed
i AN by Mr Prastons recent observatmus L

;-
L

‘After the intervening triangulation had beeir’ comp!eted
_ there appeared a large discrepancy, which could only b'a
' explamed byJextraordinary deflections of gravu:y v

XA ohservatmns of precision were made in 1887, at fourteen
7.7, statiops on the principal islands, which were in genegal
o north and south of the highest mountains. This work was

expcuted by Mr. E. D. Preston of the U. 8. Coast-and Geéo-
' ,dgatm Survey, who had received leave of absen'ce from his
o government, which also loaned the necessary instruments.
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Geodetlc Survey, has been kept in operation in' Honolulu

In order to thoroughly test this matter, a sories of la{;ﬂ,ude‘ '

Several of these surveys have been pub-, | -
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