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Treasury Depariment,
Mifice of ﬂig @oast and Geodetic Survey,

F o * . o @ashingion, 3. @.,

January 18, 1800,

The Honofable,

The Seeretary of the‘ Treasury,
Sip:
On December 20th, 1899, the United States Soﬁatu' passed the following
-_ reaalut ion: .
SRIESOLVED » that the Seeretary of the Treasury be, and he is
- “hareby " directqd to submit to the DSenate of the United States a
report on =ee- .
"1, The progress and present state of the survey of the
leeasts_af the Uniteq States, ineluding Alaska,
lg;"ﬂm preuntﬁfeanditi_n‘n &nd progress of surveys which may

Yhave been inaugurated on the islands now under the jurisdiction

iof the United _' Stntié. |

& e 'l”"ticm_u'_ ﬂ to rjﬁ:ﬂ.hel-r surveys in said 1aianda.
"4, Thse bearmg of the recommendation contained in his last
- , "annual report on the use of the Metriec System af_'waighta and
"easures in the proposed surveys of said islands,®
This reaulut’iq_n havir“ag_ébeenkrefer-rfed to me for report, 1 have the honor

to submit in reply thé'foll;wfng statement for your consideration.
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THE PROGRESS AND PRESENT STATE OF THE SURVEY OW THE COAST OF THE
UNITED STATES INCLUDING ALASKA,

i Inasmuch as the full and detailed annual Report of the Superintendent

of the United States Coast and Geodetie Survey for the fisecal year ending

» June 80th, 1899, has been submitted to Congress, in complisnce with law, it

is assuaed that only a brief general statement, in reply to the first para-
graph ef the Resolution is desired, whieh shall sheow in beief the present
stnte of the Durveys of the coast of the Unitad -"?tates ineluding Alaska,

The objeet of surveys of the coast, as defined by existing law, is te
furnish the informetion needed in commerce and in defense,

A survey sufficiently complete to furnish this information requires a
hydrographic development showing the depth of water in the approaches to the
consts, on the bars, and in the harbors and estuaries frequented by naviga-

tors, a careful leecation of hidden dangers, whether they be vecks or shoals,

and whether they are permanent or shifting, There is slso required a knowle

edge of the tides and currents whose bearing on the needs of the navigator

is patent to every one, A topographie survey of the sheres is needed in ore
der that the sailor may identify the lgﬂality through natural snd artificial
aids to navigation on shore, for defensive purposes, for showing the fasiliw
b tieas of coumerce, and for the study of harboer improvements, The triagula-
tion is the mensurational part of the survey on whieh the ceorrectness of the

hydrographic and topegraphie representations depend, and which preperly cone



nects in distance and bearing the features of the AP, Last btut noet least

in importance, the variations of the needle must be shown and data must be at

g hand for predicting it in ndvance,




THE ATLANTIC AKD GULP COAST.
The first survey of the Atlantie and Gulf coast has been completed teo
tiie extent that we have data that permits the publiecation of charts of all

essential loenlities, Portamouth harbeor, New Hampshire, has not been sure

veyed by this Offiee, but a chart is publighed from work by the United States
Fngineers some fifty years ago., The delta of the Mississippi is still uny

finished, The mouths of the main stresm and the river itegelf to the vieinity

ef Donaldsonville has been surveyed, but the many outlets te the westward of

New Orleans; all of which are a part of the approaches to that great commerw
cial city, are yet to be da§eloped.

There are also a number of loealities where the tepographie work is very
deficient, especially on the Hudson and Petemae rivers, the latter being the
appreach te the Natienal Capitel, it aeenl unfertunate that the only survey
of it is the meagre representation that wes obtained under the pressure of

tha situatien during the late eivil wap. It embraces only the mere outline

of the river with te meaaary soundings to show the channels and shoals,
Topography in the vieinity eof VYashington, in fect, extending the Baltie

more and the shores of .. Qh_e_aap-caka bay, should also be previded in eonsenancé

with the generalscheme of the work of the Suwoy t; inelude the purpeses of

defense as well as chart making,
There are other areas of asimilar ehiaracter at the centers of commerce

along these coasts that should receive the same treatment.,



There have been my interruptions in the progress of the original werk

. in order to provide resurveys of those lonnlities where extended changes have

taken place through natural causes, or by reason of improvement and works of

consiruetion autherized by Acts of Congress., Among the most inmportant of

these have been the harbors -o? Ppr:l!lmd, Boston and New York, the resurvey
of Nantucket Shoals, Long Island Smd, Balam Bay lﬁd river to Philadels
pnia, and, fupther te the south, the entrance to Chesapeake bay, Charleston
entrance, Tybee, Fernandina and Mobile,

it is difficult to Bverestimate tha'value of the eriginal surveys in
view of the many purposes for which they-an used, not the least being the
basis for estimates for improvements in the numerous instances autherized by
Act of Congress in the River and Harber Bills.

The resurveys have bem'equnlly valuable in this connection, and there

cam e no question but that the pelicy herctofers pursued by this Office, o

execute such resurveys promptly when the information received indicates

their necessity, should be atrietly adhersd te,

Resurveys are alse required at Gharlaaten, F‘agng;sdﬂna, St, John's river,
Key West, Mississippi éound ; Southviast- Pass of the Mississippi river and Gale
veston, besides many places of less importance. .

The exploration of the Gulf Streanm han:'rem‘l.ted in deep sea soundings
throughout its courss from the dindward islands to Nw Brunswieck, ineluding a

part of the Carribean sea, and the whole of the Gulf of Hexico. Current

gébservations were made through the passages of the Windward dslands, in the



Yueatan channel, the Straits of Florida, and some other localities, alse many
ebugvatiena of temperature and da-niity. Further explorations of this ime

i periant ocean current are needed.

The future work of the Survey on these toasts must nce-ouari_ly be con=-

| fined to resurveys with the exception of the small arens hernfcfﬂa indica=

ted and the further development of the Qulf Stream. - These resurveys are now
of more impertance than formerly, as the deep draft vessels of the pmgmt
time require that they should be made in greater detail than was necessary

in the early days before aimh vessels were construoted. The work of construoe
tion at the enirance of many impertant harbors materially change the condie
tions, and while the actual channels that have bean imrowd are earefully
watched by the engineers in charge of these works, they rarvely extend their
operations to the surrounding areas, and it seems to be essential that such

surveys be made as will demonstrate the changes outside the mere channels,
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THE PACIPIC COAST,

On tha-Faaifia const the progress has been very similar te that de-
seribed ofi the Atlantie and Gulf coasts, The whele coaast line has been sure
veyed, but there are places north sf the Californis boundary where finished
work was deferred until the eountry ah.euld become more settled and it ecould
be carried on mere economically., A eareful .plam table reconnaicsance, howe
ever, was made of these pinces that answered for all practieal purposes for
the present, and can be extended in the future., Additional werk is nlso ree
quired on the Columbia river, in the Straits of Sen Juan de Fuea, and on the
eastern shore of Vashington Sound., Resurveys on this coeast have embraced
san Diego harbor, San Pedre &tmhoa, Sen Praneisco Bay, and some of the
smaller inlets. At the entranees to the northward of Senm Francisco, the bars
are vsually composed of shifting sand requiring frequent examination and cone-

sequent corrections of the ehrrts., On the Paeifie coast batwe&n San Diego

and the Straits of Fuea, the work yet to be accomplished and which will oe~

ecupy the Survey in the future, is very similar te that on the Atlantie and

Gulf coansts,
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ALASKA,
R o et v has bean Nwatadly paintesd uut that the Blmn line af Alaal..a nas an

appmximnta axtant oi‘ about 26,000 miles, emeedinﬁ that of the Atlantic, Poe

nifie and Gulf coasts by over 11,00{3 milen. The. ialan.ds along ita eoaat are

estimated to be 1 »400 “in numbar. A GOIJ!;'-&E p&raligl wighb the ,irend.of the
gl*aora ;frm. ;;ape .Eimgen, 1ta‘ 1ost wuthe[ﬂy:point y Lo Po ini'Baff;:}t; it_s*ﬂust -
n_gjpti.@rly one, is abuﬁt' 2 ,Boo_mie_a. | | A ' '

“The’ Aleut ian'ﬁhéin of iila‘.ndlbia‘ 'abau‘t 1 ,1:;0_-:&-1?--‘1% 16113,_‘&:':16' Attu, the
mosy westernly one ﬂf_:@}'iiﬂ group, is over B,OOO_milaauééﬁ of Sitka, - "'f'h; _ I
foresight a.nd ' iudmant which this f‘_:aveﬂmmni disr.iewad 'm -]t_'}m acquisition o £
the territory bounded by this vast ‘ai'aora.wl;lne is veaping its rownrd by the
devulﬁpmmta whieh | arse mmji taking pl&na in that tm:ritory; Aﬂ‘ it ia separa= -
ted from _fhe United Stgta; ‘by +foréig;1 terr:{_toﬂ;'y,_. ;_é'm commmeree will a]:m:rh
venmin constwise,

The -awtheaéﬁterﬂ wvmters have been charted .with'au'ff_ i:c-iant acsuracy for

the purpoaﬁe of p.ﬁ'a'ai-ngl_eo:ﬁmme 4 with tho 'exc_épiian of some of the western-
most shore line of SOme of the islands forming the areat arehipelago bﬂ‘a‘?ﬁﬁ S
Dixon fintrance and loy Straits,

The topographie featuves, 'Eams’e@;r',. have been largely sketched, and ul-

4

timately n more ncourate topographic supvey of the islands will have to be
'mda. The ‘triangulation way serve as the basis for land surveys, 2s has been

suggested by offioials of the General Land Offiee, and will therafore, .Pm"&_"



to be of great value on that @ccount , th'm;i}eh.- not originally designed for

il r e B
= :L ke 27
- .

that purpose, S g N

To the waatmf&;ﬁid nos.;timn;r&‘ nf this region o few miles of shore line
have been surveyed around Yulkotat bny, the mouth of t}*.;a Géppetj river has been
dﬂrc@leped y B begnixﬁling ?ms been wode in Pvin.ea----’e’iilliam sounﬂ, ~‘thahmrvay 'ef '
the Delta of the Yuknn, one ;f the grnat1r1vern of thn world, but hlthaftﬁ |
praﬂtiaally unknﬂwn to the ca*tagraphar, has Juat boen e&mpltted A hydro;
grapliic d-evel-omnt hag bgan mﬁe axténding from tLis -d.el'ta t_q' Cape llome,

This lastpamad rezidnfis'ﬁﬁw a;trﬁﬂting éiéentt;ntiﬂn dnaneount a?
tho‘éxtranrdinaPngulddevalapm@nt;'_ﬂold appears to0 havé ba&n fﬂnnd'alang'a
region extunding f&r 200 miles from ﬁapu .Prince of. I?&lea aasi*mrd tn Nartﬁn
Sound, It is beliwed that tht nunber of paﬁpls which will visit this ragion
in the coming upring will be limt.ed only Dy trm transportation fmilitiu -
afforded thm, Assunaing tuis tn ba true, it ig quite evidant that & po'pula-
tion not less than 20 000 peoplo ﬂill be gathered t}mre during thn cmupmg |
win‘l:er, and that t}my will look anxiqusly i‘ora mcrms of eamamioa.t'lon.fmu |
these 1ee bound shore with the suter wnrld;{'

It':e&m!-dqairabla,therefere,io inv;htigate,aténaetha poassibilities
“ ‘-‘;Of@ iﬁ!’-bﬁf' al&hg : the southern Hmits of t"ii.is i‘ée boond recion ﬁhich wil.l*
remain‘uggnat all ssasons of_the year;s

_ With the excepfian'ofthﬁ points’ snunernted, and a few loeal surveys,

.. ouP charts are Lut the raproductidn of early Russian and Gritish aurvaya, '



which in the nature of things are uneertain and ineorrect, A survey of the

passages of the Aleutian islands is urgently needed, and surveys of harbors

\

g ~ of refuge, and of all ha¥bors through whieh commerce goes on, is called for,

This is true alse of the region of Cook Inlet, and wherever accessible coal

beds have been discevered,

The d—ihovery of an aecessible patiway inte 'lhc interior of Alaska by
way of Valdez emphasizes the necessity for accurate surveys in the ngim of
Prinee William Sound,

Magnetie, udal and oprre.-nt observations are mfaded equally with the
tracing of the uhﬁre- line and the dev:el;ment af the hydreographie features

of all these shores,

The work of the Survey in this region is being pushed by this O0ffice with
all possible dispateh, During the past season five C ast Survey vesdels were
at work in Alaskan waters, and a large amount of valuable eharting was come

pleted, This work will be econtinued as rapidly as the rescurecas of the Supe

vey will admit




CARTOGRAPHIC RESULTS.

The eartographie results of all this work is shown en about 500 chaprts.

Gurs / Ed‘.!!"ﬁ,‘i_igf

Departments en applieation to

Theee charts arve dii{;rihited to all

the Superintendent and are sold te the publie ¥fthe cost of printing and

paper, The distribution of eharts for the past five years has been as fol-

lows:
*igeal yeap Ne. Distributed, Receipts, %
1895 s 81,486 $11,773.10
1856 54, 541 12,402, 75
1897 57,188
1898 103, 588
1899 83,197 15,696, 30

% Ineluding Tidg Tables and Coast Pilets,




IF _-.-'-rrl‘ ..':.m_'.r':_r 'h,l. - e R W'ﬂr’" . i_:' Tah T F . - - ."-1 - = _Wqﬂ - L r '-'- - L2 -—-" ;.1""""""!"' --I-._‘- ———_wi--?:-'-—na ¥ - - l i . —

MAINTAINANCE OF CHARTS,
it seems in place here to call atttﬁtim to the fact that the constant
chianges in aétifiai&l aids to navigation and the ever varying channels of
tie bars and harbors, rgquira noru_nmd_im changes on this great number of
charts. In thias way a larpge part of the energy of the Survey is absorbed in
keeping the surveys up to date, in order that the confidente which the mari=
tine publle reposes in t.hm may npoet bo misplaced,

Through the esurteous and systematie coeperation of the Chief of ingie
neers and the Light House Heard, the infermation obtained by these separate
astablishments which affects our ecast charts is at once cammunieatad to this
Office and utilized, HNotwithstanding tliis cooperation, the coasiwise resur-
veys alona, which are continually r&quirei, necassitnte the maintainance of

a small but thoroughly equipped fleet of vessels,




CONDITION OF THE VESSELS,

25 The following -.rnaah are now borne on the rolls of this Offieu.

Nm . . Class. ' s Tmmm i :

G. 8. Blake, Jtenmer 234 -
A. D, Bache, - 4 | 182
mdesvor, ‘ ' i

fagre, sohooner, ' 181
Matehless, » 94

Juieck, l ' o, . - 38
Transit, ; A o '

Spy, S . - 17

PACIFIC COAST,

Pathfinder ' Steamer, 469
C. P, Patterson, . . 453
Gedney, c .. 174
HeArthur, . . . 130
Commos, - . 2 ' 25

Taku, g 26

Yukon, o 25
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The condition of the \ras?uia m'; the Atlantie coast, owing to theip m

#nd hard service has alraady been rnpbrtmd.'to the Sescreatary of the Treasury,

and' rgmgnind by him in eeﬁnin.ﬂudmmeﬁdationa to Congress that the Sicmi-
A. D, maiE be rabuilt, and that e smal)l additional steamer for the use of
the Coast Pilot be pm?ldtd. =~ prﬂmt _thl G. S. BLAKR is the only aqawr-
the steasmer on t‘i';c Atlantée coanst, The r'ehabilai"té‘atim of this small fleet
is ur’g—mﬂy required in the interest of sconomy,
NOTICES TO MARINERS,
In advenee of &iterih-g upon the chapts themselves the changes jw_hleh are

constantly eceurring, this Office publishes widely distributed "Notices to

. Mariners® of changes iuffeet-zln;' the charts which may have been issued, and as

an auxiliary 40 the use of the eharts,

COAST PILOTS,

A series of books ealled Coast Pilots! and covering the Atlantie mq
Gulf coasts have been published, and they, like the charts, require eon;t inual
correction and additions,

. The preparation of suitable Coast' Pilotas for the Paeifie comast and the

const of Alaska 'u now in hand,



MAGNETIC OBSRERVATIONS,
In addition to the topograrhy alohg the shore, the lights and bouys,
the depth and character of the 'bottnﬁz of thc sen 3 the rise and fall of tha

tide-s, an essant*ul fef*tun of the a‘fzart in th& variation er the compagss fqr

eaeh partiaular location in quas*ian. 2
_ Sinece ﬂw_ fes’tablliszrment _ﬁf the Goast*&lwof ’,' sy.‘t;amatiﬂ ,_ ohnﬁmﬁtions.ﬂf
the magnetin constants ﬁnvs_ been :;:ade‘ in order to ﬁdble the Office ‘to pre=
diet the fluutuaf ione of the r_zeadle.}- The inv-eutigati_ep-a of the laws governe
ing the magnetic phenm is_, however, of much wider usefulness tlamthhaa

here besn set forth.

The contirued appeals to this Offiqi' inrainfemtlon from surveyors tmd
eivil engimrru throughout the ecountry attest tho correciness of thu stath
ment , Tho extension of the magnetie obumtima to the sea is ummtly dew
@ded in orday t.o porlteot_our knowledge, It is rmt deesmed necessary to
enter into the full econsideration of ¢his aubject heﬂ; It is only intended

to point out that it has received the =arnest snd carsful eonsideration of

competent men, and tl‘*iat, as a result, appropriations have been asked for to
enble this Office 2o waep abregst of the 'i';im&'aj, and to enable this Govern=-

ment to do its share in sindisr work undeptaken by foreign governments,
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TIDE TABLES,

F‘emrly this Offi&e -pﬁblis:had &nly,ﬁrﬁd!e'tionn for the various plmel._

cf the tide along our own coants and Aluka, but tlw utmsinn of our come

meree required the eempilattnn, m one wlum, pmﬁuﬂwl for all the P‘Piﬁ

¢ipal ports of the world, Such a publieati-ﬁn"has been issued for = numbg#

fod yews.. It ha"" been rendered possible by the sourteous ooapi?atim of A

foreign gevermmnts in fumuhing the results of tide obumtima *n thoir
respactive #poﬂl, obasapvations whiech represent the 1abor of yaara , fnd w’hiah
having baen brought topsther in one volume, subserve the uses of -eumame
tﬁmuahnut the world, But valuable as these tables are, they, in the nain,
fortell only thﬁ timis of high and low water and the range of the rise and
fall of tirje. . I

CURRENTS,

As yet the very imcortant feature of the ocurrents in our harbors and

~along our coasts , the time of whose occurrence and the velocity of whose flow

is of the utwmost importence to the navigator remain to be investigated snd

te be published on the charts, and in the tide tableg. For tiis reason alone
the fleet of vessels should be waintained in all the perfection which modemn

seienee can suggest,




-0  UPRASENT CONDITION AND PROGRESS OF SURVEYS WHICH MAY HAVE

INAUGURATED ON THE ISLANDS NOW

DIGTION OF THE UNITED STATES, *
:

In peply to pimraph 2 of the Senate Rﬁ*ﬁolui‘im, to enture brevity by |
avoiding repetition, a few fundemental considerations are submitted before
treating of the uuri;l'yl' in the individual islands. It is considered of prime
1mpaftamc that Bof;l*a- tak!ns up thuu surveys ﬂu gu;tﬂn method on which

they are to be 'emduot:ed lhﬂuld be approved,

CHARACTER OF THE SURVEYS.
The surveys under consideration are to be msnsurational, Their foundaw
tion in snch ease must bs a genaral trigonometric survey on whieh all others

_are to be based,

As in the aaar;_uf’ the gf&nt t?ig@nﬁmtriﬂ survey of India, in the m:r-
vevg of fGreat _Britain and the Purepean econtinent, and ﬁ-n in the Ieau of the
United States, the trigonometric surveys will form the commecting link be-

- tween such 1acg|1 surveys as upedimy'ﬁy require to be made, either in A
*va.m.a. ﬁf the general trizonometrie work , or which will fellow 'it. in the ade
Vﬂncq of civilizatioﬁ, ‘ ; I

Meost urgent mr'e:t}'m coaat survpyi‘ﬁﬂ;ieh will be primarily for ‘the safety

and purposes of navigation, Simlfahgoualy with these, tidal, current and
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mgmtie obseyvat i.a_na_:'are required. A rapid trimﬂlat ion along the coast
will be neecessary to furnisk the basis of the chart, This triangulation will
alge serve as a basis for the topogravhic and ganlagical*unrkhnf the U, 8.

Geological Survey, ;



o
i,

GINFRAL STATIMENT.
The work of the ﬁomt‘ and Geﬁﬁth Survey was by the last Congress ex-

tended to embrace all "islands under the jurisdietion of the United States.*

It will be seen fﬁm fho foregoing statement that the resources of the
Survey are sufficient to daal with the qugtt,i?:n of tﬁmlatmn and Coast
surveys in Puerto Rico ‘and, itl neighboring islands, the Hawaiian group, ghe
Samoan islands and other small possessions in the Pacifie,

The case of tie Philippines, however, presenis an entirely new problem
and one of such magnitude that it can be maunfuhydmlt with only vy es=-

tablishing an office in Manila and by detailing trained officers to supervise

such native assistants as way be found capable of this work, the expen

form & charge upon the revenues of the island and to be under the gensral

control of the Governor General,




PUERTO RICO,

g It i3 well known that the "ulnt-lns" charts of Puerto Rice are exceedingly
incorrect. It was probably due to the recognition of this faet that the =

Secratary of the Navy, in August méa;roquntod the Coast and Geodetie Sur-

vey to begin the survey of thh 1-51mdf- ; At soon as pMét-ienbl't a vau_*il wos
dispateh to the southern shors and the surveys btmm'._ At the present tlm v
two of the vessels of this Suway hmrt been ordered there to work in mopum
tion with two other surveying parties which are eontinuing on land the work
bagun last vear, .

About fifty miles, inoluding the harbor of Pones, and extending to the

easiward have bhaen charted; the entranece to and the anchorags in the harbor

of San Juan hag alseo b&m mrveyed and resulting unpi have in part been b

lished, The surveys which have thus been undertaken are for the pm'pdna of
cormercs and defense, A trigmamﬁtﬂa;surv‘a’y over the whole island should

follow in order that topographic maps of the 'lntf'e-rlnr may be made speedidy,

for many vears a Spanish Hydrographie Commission was engaged in sumyla
of the island, but with the exeeption of a chart of the harbor of San Juen,
no aceurnte regsults have been-phblichéd. The deta of a trigonometirie survey
made by them, so far as they have fallen under the inspection of this Office,
is not deemsd of suffieient accuracy to subserve the purposes of a bag'ija

survey,




A

Inesmueh as ne acourcte AP ¢f Puerto Rico and the eoutlying islands
exista, the trisen;amctrio aurveyb?fare referred to is being rapidly made.
tie cadastral feature af j;t!h & itrigonomeiric survey, in the absence of any
good maps is of very great -mp‘ert-amé-. _

The general &utwy of '}:'he' island ean be eenducted readily and econom-

deally by this Oi‘ﬂe;, but the éada,strql work should be left to the island
authorities, under proper guidance if neeessary.. .
Fmr:_ tfhiq purpesaﬂ this Offiel";’i']f_l "ba‘- . prepared to fufnhh the eoerdinates
~of the gaagraﬁlﬂa;il pegitions "detemimd and deseriptions ef stations to the
local authorities, as well as for thg use -qf other Departments of the Gove

ermuent engaged in topographieal ér geclogioal auwn?a.



CUBA.

A The remarks concerning lack of accurale knowledge of the hydrography and
topog aphy of Puerte Rico apply as well to the iasland M Cuba, Te fumish

the information whieh %s involved in the devliopment of this island, a sys~

temntic survey noeds to be made which should finally furnish the data upon
which the mineral and agrieultural r'eaoura-u' of the island may be sketched.
Valuable additions to our knowledge of the harbors of the island has been
made by the work of the naval supvey vessels Yankton and Eagle during the
past year,

The matter of the systematie su'mmy ﬁf this island will dbubtlcsa be
considered by the Governop Gehe:-al o mdwﬁge.rﬁuonmndatimn from him as to
the organization and conduet of ;ueh survey would maturally form the baais

of any further action.




THE HAWAIIAN ISLANDS,
The Hawaiian GCovernment has mmtaii;ed for years a trigonomeiric survey
d#partmt under the direetion of Professor W. Ds Alexander, Almcsi from its

beginning the Hawaiian survey has been conducted in cooperation with the

Coast and Geedetic Survey, and its .apémtiom have been aided by the lean eof

instruments, the dataii of chservers and in other ways.

Under Hr, Alexander an:uaellant ‘t-rigomme'tﬂo survey of the princie
pal islends Lhaas beexn practically comploted, The knowledge of the general
topography, as shown by this survey is shown on Geﬁat Survey chart llo. 4,100,

Qur knowledge of the harbers md- of thie a.djacmt m.t.éra is, however,
very daﬁeimﬁ.‘ Surveys of Hemolulu harbor end of Pearl harbor have been
made by the lavy Department, and by the Dritish Achiralty, and to these twe
organizations is due our prasent !imited knowliedge of the hydrography of the
islands, . i

At present the Goast Survey Steamer PATHFINDUER, the newest and best
equipped vessel of the Survey, is at work on the surveys of lile and aatmlud
harbors, points at which the local authorities decumed surveys most urgent.
These suprveys will be prosecuted as rapidly as apprepriations will admii,

it is the intention to send “,“”h wrkping in Alagka in the suumer te
_Hawau and ctimr islands cr!i;t_ha Pz;eifie f.‘:nr; winter ‘mr'k.

it s r@nmnﬂed t}'zatemployfog now employed in the Hawaiian Government
#my be made aligible i‘ot'apponinrtmt te .__ti}'lilar‘ pﬂittmi in the Coast

and Ceo detic Survey ms eppértunity may oeeur,
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THE SAMOAN ISLANDS,

The_&:iatins charts of this wheole group of islands are based on gurveys
made by the Wilkes Exploring Expedition in 1838-42, These have been supple-
mﬁntedby local 'hydrégrs;phiq surveys made by the Hritish gnd Germans, The
harbo¥ of Page Pago on +Utuila, whiah;ts under the juria;intion of the United

States, hes been surveyed by efficers of the United. States Navy, and is doubte

1

‘less an important naval statien.

The approxinate area ufrfhe islands involved is as fellows;

fvane - o Bq. Miles,

Tutuila Ly | 40

Manua | ' A 15

Ofeo . 1,6

Gloosinga - _ o .

minor islands % ' .'2"':’"- v 57 .5

The survey of this ﬁmnll group of islands can be quiekly and economi-
eally conpleted during 'l:h't winter m:mihs 'by.vearﬁlla whii;-h in summer are at

work in Alaske, end without addition to the estimates already subsitted.
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GUAL,

The 1sland of Guam has an area of abeut 175 square miles. Our present
knowledge of the aartagr&ﬁﬁy,of the island il‘banaﬂ on British and Spanish
nydrographic surveyo and is shown on Caa;t Survey chart o, €202, The snall
arnalindicatea that an expedition could comvlete a saticfectery survey in &

short tiwe a8t no great expense,



WAKE ISLAND,
Wake Island, sccording to the Wilkes Fxploring Hxpedition, is a low

coral island of triangulay form ond eight feet above the surface, This re=

port 18 cantamad_ in Volume V, page 268, from which the fellowing ahstraet

{is also taken, |

Wpom avpearance the island must a; times be submerged, or Ithe sea
males a2 complete bresch ever it, The acpearance of the coral blecks and e¢f
all the vegetatien leads to this eonclusien, for they hayu a very decided
inelinat ion to the eastward, showing alse that the viclent win;:h or ruah of
water when the jsland is coverad is from the wesiward, The regf apound the

igland is very small in extent,®
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MIDWAY,

- These two swall islands are situated on an atoll the encircling reef

i
-l

being 18 miles in circumference and without an opening except on the western

side., Thia gap is about three and one half miles in width, but is closed to

navigation on account of shoals and detached rocks except at the entrance o
Welles Harbor which is three quarters of & mile broad,

Fastern Island is at the eastern extremity of the reef one and a gquarter

milea in length, three quarters of a mile wide, from six to fifteen feet
high and covered with coarse grass,

Sand island is one and a quarter miles west of the Bastern island ,
is one and one half miles long, three quarters of a mile wide and {ifty,seven

feet high, There is very*littli'vag&tatiun on the island,
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THE PHILIPPINES,
At the instance of the Philippine Commission, the Department of State

réqueatad the Coast and Geodetic Survey to undertake the reproduction of a

' ner-i@a of maps of the islands composing the Philippine Archipelago,

These maps, now ;_in the course of publication, were preared recently by';
the Jesuit F‘athwg,_nt ﬁaniiﬁ at the request of the Philippine Commission, end
it is supposed that they represent the present state of our knmrll:dga in ree-
gard to the general cartography of the islands, Aside from original informa=-
tion in possession of the Jesuit Fathers, which has been inecorporated in

these maps, the sources of information appear to be maps published by Den

- Enrique de Almuntﬁ and Don Envrique Abella,

It .may be aumd.that the general bais of these maps are the survevs
made by Fnglish and Spanish hydrographers, and published by the Admiralty and
the Spanish Hydrographie Commission. As far as ean be judged, the topograche-
ic representations are compiled largely from unofficial sources and ean not
be aceepted ns accurate,

In repgard to0 our _Im:mrledga af the #atarn of this vast amhipblam s Oof
the dangers to navigation, and the safe anchorages which are of vital importe~

ance to commerce, we have better knowledge of the sources of information.

What these somrces are is shown in a tm.alatim taken from the official

‘Directory of the Philippine Anehipqlago,' published by the Spuntdh Hydro=-
| graphie



graphic Commission, This paper professes ‘to trace the history of the hydroe
grophie surveys and exploratimn_ from the earliest time to the vear 1879,
L but an exemination of the most modeen eharts indicates that what was said in

that report in regard to the condition of the survey in 1879, is still appltﬂ

c&blo to the ecmdition of uffa:lrs in t‘w present year, notwithstanding tho
fact that a Hydrographie Commission was organind in the Hziliwinoo,at BO

early a date as 1834, It is dnubtlnls true that the unsettled lueial and

politienl conditions in thntguat Mhipw retarded the survey in thuﬁ ;
islands, It is none ﬁm less trﬁo, ‘nmrwar_, that tim work appears to have
been done in a desultory and unsystematic way and that it is largely ming
to this faet that the results are so very unsatisfactory,

Looking nat the most recent charis it appears that the easiern aoﬁst of
Lugon, the shores of Samar and Leyte and thal.e of the great island of Hine-

danao have hardly been touo-h.d;

In addition te the general hydrographic charts of the Archipelago, nume

erous loecal charts, based on British and Spanish surveys, more or less sccue

rate, have been published, and these will continue to be the only ones availe

able until the work of surveying is resumed, The area of the Philippine Is-
' lands is estimated to be about 119,000 square miles, The islands and islets
—— mumber over 1,700, and the extent and intricacy of -tho ahofe line is very
great, The Arehipéla\gé extends about 1,000 miles in a norih and south, and

about 600 in an east and west direction.



The raasmtuda e-fﬁﬁ;o work tc be done is such that much time will be re-

quired ta pradune gharts thet nly bo conaidered iﬂicimt to ensure tha safe-r

22 ty of navigation. o S
i 1 Pav.
. fx.L

Owing 1o the remoteness o! thue- ulundu, mf”tfo mcunty for aontim-

wity of plan and action, it is ﬂa'mend-ed that t_hil Survey be autherized *to

establiah a Sub=0ffice in the Philippines for the purpese of inaugurating
a sys'ematiec coast and trigmmtrié' survey, similar to our own in its fune=

tion, and which 1?:"111, t}'tareffors y ineclude besides ito hfdwgraphia and top-'-

ographie faatures, the systematio obssrvations of the tides and eurrents and
of the magnetic elements., Such survey will not only furmmish the informe2tion

now needed for conmarce, but would form the basis for any topographie or

geclogical mapping inaugurated by other Dapartme%,. .

To carpy this gqut iuﬂe-annfully the resourece :.‘." - < i# lands should be

Hﬁ S

largely drawn upon. Hative surveyors and engineers should be employed and
trained to this special work, snd thie cost of the survey and of the publicae-

tion of their results should form a éharge upon the revenues of the islands

This Goveriment, however, nlwuld” appropriate enough money to render the ine

auguration of the ﬁUf@by suceessful and to pay the salaries of its officials
\ iha are entrusted with the direction of the work, Duplicates of the records
! and results should be forwarded tu-._l‘iatah;ngtnn and thairﬂ;h wves-waion in this

eountry should not be excluded though prwisim be mady’ .....:_; :1;;_;r_ advance

\ -

publication by the looal office in the Philippines, (Lw A }ZL
AR 2 & 7 1 ) g T oA,
?LMA‘L iﬂmﬂ.ﬂ{ l’«*t rm I ¢ & A j_,/f Yy :‘?/ &V b o /{Jﬁ.{'-ﬁh
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METRIC SYSTEM OF WEIGHTS AND MEASURES IN THE PROPOSED

SURVEY OF SAID ISLANDS.

The military suthorities in Puerte Rice have already dire..ctcd that the

Metrie System of Weights end Measures altablﬁhe-d by @pain should remain in

 force in that island. As the systew has been legalized in the United Utates

and in view of the action taken, it is recoumended that the national surveys
should alse eumploy t‘znat nyet}eﬁ'._-]yin view, however, of the fact that the Liye
dregraphiec eharis anéﬁbd'by this Government -gih 'sciundi-ma in feet and

fathoms, e-nn_!'amitjr with '_t-h‘.l_d custom is ﬂﬂﬁmﬁded for the present and

until further legislation by Congress in ?eﬁard to Weights and Haaauréa r-

quires & change to be made,

The same remariks apply to surveve in the Philippines emept that pubw-

lication by the proposed locnl éf'ﬁna,iﬁ the Pailippines may beentiraly

metriec,



EXTRACT FPROM THERE
DERROTERO del ARCHIPELAGO FPILIPIMNO,.
Madrid, 1879,
Appendlx lNo.3, pages 12017,

w()m-

NOTE on the state of the Hyédrography in the
Phillipine Archipelago, and of the different
Reconnoissances that have been made there,
from the eoarliest times to the present,

The oldest document that we possess, of this kind, is the

map of P. llurillo Velarde, a Jesult historian, which was pub=
lishéa in Manila in 1744, ant:l which gives a general idea of
the extent of the archipelago, 2nd of its islands, but whigh
gan in no way be ugseful for the navigation of its seas and
stragits,

The little importance which was attached, in Spain, to
these posscssions during the long period of domination of the
American continent, was the reason why the activity of our
sallors was directed, preferably, to what was most necessary.,
For this reason the fauous expedition of lMalaspina among these
islands, during the years 1792«-1793, can be ogoneidered as the
first visit of scientific mon especisally provided with maters

ial suitable for this class of explorations.

Unfortunately, the time at their disposition was not in

proportion to the importance and extent of the work undertake-
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en.

This was well known by that superior man, who, (after
having established a base for a genersl reconnoissance, and
determined the position of a great number of notable points in
his ship's course through the archipelago, from the north of
the island of Luzon to the south of the island of Mindanao),
established subaltern commissions, of which assuredly the most
notable was that given to the Pilot of the Armada, D. J. Ma-
queda, who with a small party and, according to his notes,
provided with a bad sextant and time-piece, executed a great
number of reconnoissances in the Visayas Islands, which, how= -
ever, can only be considered as preparatory work and sketches
of others, more perfect, to appear later.,

All these works of lMaqueda; those of the Pilot D. G.
Delagado on the coast of the island of Mindoro; and those of
the Naval Lieutenant D. J. Viana in the Polillo Islands; &e¢.,
can be taken as accessories to the expedition of kalaspina,
but let it be saild, with all the respecect cdue to those who have
preceded us and who have given us the result of their labors,
that all these operators, who were secondary, isolated, and
badly provided with resources, and desiring to accomplish much
in ﬁ short time, and with scant means, did nothing more than
sketeh the passes and straits, and the navigation between the

islands was as insecure as before.

A precious document has come down to us from the expedi-
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tion of Malaspina, in his map of the archipelago, in two
sheets, which have been utilized up to the present time, and
which honor in an especial way the officers of that celebrat=
ed expedition, Aftey this great effort, and when the -
squadron of General Alave and the expedition of Malaspina had
disappeared from those seas, where his work left marks forming
an epooch in the history of that country, the Royal Harine did
not figure again in the archipelsgo, except in & very modest
WAaY .

¥hen peace was made with PEngland, in 1808, and Spaln was
free from this powerful rival, -- which seized, persecuted,
and sometimes made prisoners the galleons which brought the
rescurces, with which Mexico sided the metropolis in the exw-
pense of the administration of the Philippines, == the only
enemy Lo commerce and a ﬁ“eak population on the coast, was the
eternal parasite Jolo, ageinst whom, as a domestic enemy, was
ereated the small Philippine Marine, out of the elements of
the country. It was represented by the divisions of small
launches provided with cannons and commanded by officers with
whom it was not pogsible to require the necessary conditions
for hydrographic work, destined as they were to & rough life
and conetant persecution and combat with the innumerable pirs

atdg that infested the archipelago and who comprised the popu=
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lation from the epoch stated down to the vear 1847,

The introduction of steamers, for the first time, and
the expedition of General Claveria against Balanguingui, now
ciosed this long period of struggle and work; bul there were
not iacking, during the interval, officers with a good will,
who dedicated themselves to Filling a large void which was
felt in the hydrography of thesre seas, in spite of so many
inconveniences and difficulties, as for cxample: Bernacei,
Waval Captain, who made a map of the strait of San Bernardina,
published in 1849, which has been veory useful to navigation;
Atienea, who executed a reconnoissance of the *silanga® of
Iloilo; Vargas, who explored the coast and shore<line of Al=-
bay; and, finally, Campe, who worked on the coast of Cebu,

:Tanon, north of Mindanao, &e. These numes are assveiated with
useful reconnoissances, which are fully appreciated,

in the year I834 a hydrographic commission of the Philip-
pinecs was created by royal order, whose direoation was given to
Naval Captain D. J.MiHaleon, who has transmitted to us =
beautiful chart, which he called the "recalada" (land~fall),
of llanila, comprised between the parallels of I3 I58' and I6
north ilatitude, == a very useful work, accompanied by special
plans and very interesting descriptions. He also has given

us a volume of descriptions of the coaste which he visitead
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superficially in his voysges to Jolo and Mindanao; znd & cole
lection of sheets which he called “elementos®, '

Interesting as all these reconnoissances and partial las
bors are, thoy do not satisfy the necessity of having a goners
al knowledge of the seas of the archipelago. The navigation
from Manila to Cebu and Iloilo was uncertain and risky. The
sea wnich 18 formed on the north of Cebu, Negros and Panay,
between these 1islands and Masbate, Cibuyan, &¢,., had not been
counded, neither was the sea of Mindoro; and the same c¢an be
saild of many other places in the archipelzgo.

Wwe ought here to make a special mention of an interesting
work executed in I345 by the naval division of Adniral Cecile,
in the Basilan Passage, and on thig island and adjacent ones,
toge they with the canals whigh they form; and & reconnoissance
of Captain Belcher, in the same strait, at the south of iins
doro and in the Batanas Islands,

The hydrography wag in this condition in I850, when Come
mander Bate, of the English lavy, received from his government
ordarg to reconnoiter the island of Parague and the passage -

included between the western coast of the same and the great

4 series of reefs which appear as another submerged island, The

distinguished chief carried out, happily, this important task,k
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during the years I850~I1854, on the corvette ROYALIST, and
~@uxiliary steam launches; giving as a result {é;"*very complete
chert, with the Celamienee Islands taken from the work which
was executed, simultansously, by the ESpanish Hydrographic Come
mission, under the command of the then Ensizn D. Claudio Mon=
tero. I
The commander above stated (Bate) was charged with the
executlion of a chart in the strait of Balabaec, a work whieh
was carried out very suecessfully, during the years I868-1869.
Relleved by Commander Chimmo, the latter undertook to couplete
the reconnoissance of Bate on the western coast of Paragua,
and continued his operations on the archipelago of Jolo, where
ne met, in 1873, the commander of the Spanish Hydrographic
Commission, ifaval Lieutenant D. M. Villavieeneio, who, taken
there by the exigencies of the serviece, was making very ine
teresting reconnoissances of the group of Taui=taui, at the
samie¢ time fulfilling the duties of a blockade.
Captain D. P. Ververa, who relieved Villavicencio as Coum=
mander of the Hydrographiec Commission, and Lie-utenants De F,
 kontojo and D. P. Ag_uirr_e,l who succneded _ph@ latter ?‘n the
command oi‘_the same, continued his task in the a;rchipelago of

Jolo; the first executing, in 1874, a map of the island of
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Jolo and adjacent ones, and the two latter completing the

L group of Taule«taul, with a reconnoissance of the sanzsl of

-

Noche~Bunsna and the coast near the northeast of Tauletaul, in

IBT8: whieh works, taken with those ofiuthe English in this

part of the archipelago, make up the I7th sheet of the collec~=
tion of Phillippine maps.

In I850, on the initiative of the commanding general,
D, Manuel Quesada, hydrographic reconnocisgsanges were awders
taken again which had been abandoned for Bomqiima. The‘comw
mander of the division of the light forcees of Calanianes, D;
Claudio liontero, was charged with the execution of & map of
that group of islands, without leaving off his prineipal work
(whieh was the persecution of the pirates), and in spite of
many vicissitudes, on account of continual persecutions and

combate throuvghout the extensive surface ol the archipelago,

vas able to present, in I852, the first of his works, which
was published under the name of the kap of Calamianes. This
was the origin of the successive maps, to the number of 16,
which the Hydrographiec Conmission executed under the orders of
- that officer, and which have been published by the Hydro-
graphic 0ffice in kadriad,

However, notwithe tanding the great amount of work in

recent years, on the hydrography of the Philippines, and notie
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withstanding the method@ with which these partial reconnoise

. gances were carried out, there remains a considerable extent

-

of coast line to explore, which should have, preferably, the

attention of our officers, in order to arrive, soon, at a

complete knowledge of the coasts and seas of the archipelago.
These blanks, which should be made to disappear by a special
effort, and whiech comprise many principal points insufficlents-
ly known or desscribhed, are as follows! 1In the island of Luzon
the shore=lins, bays, and adjacent islands, and zll its west-
ern part from the port of Biecobian to the estuary of the San
Bernardina, This same estuary, although greatly frequented
for a long tiéa. requires & careful reconnoissance and sound-
ings of its coasts andéd shores, In the islands of Samar and

Leyte the eastern shore~line is little known, and there is

lacking a detailed exploration of the northern part of Samar,

In th group of Calamaines Islands there remains to be explor-
ed the western part., In the great island of Mindanao the
eastern shore, from Cape San Augustin to General Island has
been traced ascording to anonymous maps, without ouwr being in
s posgoession of any document whigh gives them value; also its
southern coast, comprised between the Rilo Grande and the Cape
of San Augustin, has not been rebonnoitered with the aceuradcy

that 1t deserves. Finally, after completing these reconnoige
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sances and soundings of the coasts and places of little depth,

up to the point where the usual soundings begins, it would be

well, with the introduction of the sub-marine eleotrical tel-

egraph, to make deep soundings, in order to arrive at a knowe

ledge of the depth,; character and temperatute of the beds of
the deep canals which separate the islands,

Of the I7 maps of the archipelago which have been pube
lished successively, I0 were constructed at the beginning
without being subjected to a definitive connection which would
result fram.a.general geries of the astronomical determinae-
tiong of its prineipal points, joined by azimuth oﬁsarvaticnu
in place of a primary triangulation, Later, after having
concluded, definitively, the general operation which connected
aantigfactorily the Babujanee or Batanas Islands, on the north

of Tuzon, with the southern shore of the island of Mindanao,

all the longitudes were corrected for small chronometries
errors, and there was established entire harmony between all
the ctatione and shores of the archipelago, reforred to the

cathedral of lManila, which was the origin of longitudes. The

different positions of longitude of the principal points of

the work, determined by different methods and independently,
never differ in the extreme points of the archipelago, more

than 5 seconds ol are.
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Resently the chief of the Hydrographioc Commission, D, M,

Villavicencio, after having rated, in Manila, with great exact
ness, 20 chronometers, journeyad, in the schooner VAD=-RAS, to
the island Maripipi, on which he determined the longitude of
its mountain, which is 'one of the pkineipa points of the
general survey of the archipelago. The difference from that
deduced previously did not excced 3 seconds of are. As there
are I3 intermediate stations between Maripipi and lianila, the
verification of the determination of the former station cars
ries with it the verification of all the intermediate points,
o lecs romarkable is the final verification of the po=
sitions in the extreme southern part of the archipelago. Ut;ma-
mander Villaviecencio determined directly, by chronometers, and
reforred it to the zero of Manila, Matos Point, in the little
island of Papahsg, in the group of Tauietaui; entirely cone
sistent with that referred to Zamboanga, a principal statién,
and agreeing within 2 seconds of are with the determination
by Commander Chimmo, of the English ship NASSAU, in the same
year (I873). We therefore believe that we hazard nothing in
saying that our naval officers in the Philippines would lose
time in trying to secure, now, a greater accuracy than that

already obtained, and they should, therefore, devote all their
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activity to closing up the many gaps which st§ll remain bot-

ween the principal points,

Translation dictated by

ERASMUS D. PRESTON,
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