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REI'OHT FOE 1895-PART 11. 

APPENDIX NO. 1-1898. 

THE SECULAR VARIATION IN DIHECTZON AND INTENSITY, OF THE EARTH'S 
MAGNETIC FORCE I N  THE UNITED STATES AND IN SOMI3 ADJACENT 
FOREIGN COUNTRIES. 

By CHARLES A. ScrroT-r, 
Assistant, Coast artd Geodetic Survey. 

Eighth edition, with one ohert and throo plates. 

Introdt~ctio?~.--In tho magnetic rosearclies of tho Srlrvey of precediug yeivs, i t  llas been pointed 
out that, in tho present imperfect state of our knowledge of the secular v:~riation of the magnetic 
cleclination, the deductions and expressions so far obtained need continued attention and improve- 
mente in order to keep them in close couformity mitli observations. Accordingly we shall present 
here tho later results, up to dnto, since the publicatio~i of tlle last edition (seventh) of the "Secu- 
lar variation of tho ~nagnetic declination iu the United States, otc.," which forms Appendix No. 7 
in the report for 1888,* aud give special attellti011 to those more restricted coutributions to our 
knowledge of the ueeular variations of the magnetic: iliclination (or dip) and of tlio magnetic 
intensity. Wit11 respect to tliese latter variatiolls the present discussion is simply an cxtensio~l of 
what had been attempted in Parts II and 111 of tlle paper '(Magnetic dip :&rid intensity with their 
secular variation and geograplrical distribution iu the United StatcslV forming Appenciix No. G in 
the report for 1885. The present paper thus comprises the results of a study of tlie secular vari- 
ations separately of the declination and of the dip, as well as of their combillation; in this way 
wo gain R more comprohensive view of our subject. When first attempted, in tlre report for 158.5, 
the combiuatiou was restricted to an  average change a t  a fern places i n  t h o  New England States, 
and was there illustrated by a diagram. Pollomirig np this latter course, more satisfactory all(\ 
fruitful r e ~ i ~ l t s  can bo roncl~ed than by tlie separate discnssioi~s, still, so far as the United States 
is concerr~~cl, the dip observations are all of comparatively recent date, axid tho intensity lneasures 
in any country can only date fro111 1833 a t  tho earliest. Wlleri tirst attempted this combination of 
tllu horizontal and vertical components of the direction of n Srecly snspe~lded needle could yicltl 
but meager results in colnpariso~l wit11 thoso which we may now derive from i t  after tlio lapse of tail 
years of additional tlata. 

Of tlle sovoral long period motions of the maglletic needle, tli:tt of its liorizontal direction is 
of tho most interest to the Burvey, on account of its practical value, since cliarts must bo supplieci 
wit11 the magnetic decliuatio~~  ar aria ti on of compass) for t l ~ c  datc of issue, aswull as wit11 the 
annual ohango (due to tlie secnlar variation) in order tliat tlie inf'oru~atio~~ may bo made to apl~ly to 
any not vory distarit subseclnent yo:kr. Tlio discovery of' a gradual change ~ I I  the dcclii~ntion, 
which had a t  fir& bee11 supposed by philosol~liers to be cousta~it for any one place, is due to Gelli- 
brand, of Gresliam College, England. I n  1635 he published a work ontitlet1 "A discourso matlie- 
mcticall on the Variation of the Mapieticall Needlo, together with its admirn,blo dilninution lately 
discovered." He based his couclusions upon tlie recorded observ:~tions of Borouglls (1650), of 

----- -- 
*We shall, however, excludo from the present diecussion the Europeau and tllo sontherll hemisphere stations, 

formerly included, aa no longer required in this oonneotion. 
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Gunter (1GB2), and on his own observations (1633-34), showing that in the vicinity of London tho 
direction of the needle had ohanged in the interval fully 70 to t l ~ c  mcstwartl. J+om this time the 
fiict of tho secular variation was co~npletcly estal)lished, and was rcrificd a t  all stations wl~cro 
observations Iraci bee11 obtained a t  distant intervals; tho ~notio~r, I~owever, varying systematically 
in speed a11d ciirectiori, according to time and the geograpl~icitl position of tlie place. The dip and 
intensity arc u~ldergoing similar variation. I t  relnai~~crl Tor Iatcr tirnes to develop the I ~ \ v s  go\.- 
erning this rcm:~rl;:~ble cl~aogo, : L I I ~  to cndcnror to fintl ont its c:~nsc. 111 this latter respect, so 
far, seie~~vc has not met wit11 any sncc:rss, :wtl i l l  t l ~ c  nbsc~lcc of :111y ~)ro~nls i~lg  tl~coreticnl s~~pl>or t  
for the csl,l;tuiltion of the plrer~on~enol~, orlr cfforts :L!I(~ i~~vestigntions sl~ould c8oriti~iuc to l)e spe- 
cially directed to\vnl.d tlie e1nc:id:~tion of facts in order to providc for :L basis upon wllic11 tllcory 
may \ ~ c  grou~rcled, or 11g \vlricl~ i t   nag bc tested. 

In order tlmt the sccnli~r v:lri;~tion ]nay not be co~ifounded with ally of the many otl~er \.aria- 
tions exliibitrtl by the magl~ctic ~lectllo, n short account of Rome of tho cl~:~~lges,  periodic or other- 
wise, is liere retailid fro111 tlie 1)receding cditions. 

1'1~0 ~ n a y ~ l e t i c  ~Zccli~~cctio~~,-Tl~e lnagnetic declirlittio~~ (or variatioli of the colnpass, as i t  was 
for~nerly called by surveyors :tnd still is by ~~avigators)  a t  ariy place is tlie :~ngle contained 
between two vertical planes, one being tlio nstronornic or true lneridian and tlio other the plane in 
whicli the I~orizontal asis of :L freely susper~ded 1n:ignct lies :it the time. The former plane is fixed 
and t l ~ e  latter vari:tl)lc, since i t  is found that t l ~ c  nc>etllc is ge~~erally ill i t  statc of slow or tremulous 
motion. The 1n:tgnctic: dcclir~atio~~ ~.:~r.ics wit11 rcspc!ct to sp:lce ancl time; i t  is tliercfore necessary 
to give wit11 t l ~ e  ~t: t teme~~f,  of its 1nensur.c: the exact tirno (year, (lay, n~ltl 11oui.) when an obscrr:t- 
tion was made, as well as the geograpl~ic position of tlle pl;~ce (thc latitude and longitu(1e to tlie 
nearest ~ n i ~ i u t e  of arc will suffice). Tlie declin:~tion is called ((west:' when the north end of tlic 
magnet points to tlic vest  of true ~ ~ o r t l i ;  :~lgebraic.~lly tliis is indicatecl by a + sign, and i f  
"eastv by a - sign. Zt is a 111:~ttcr of obsel.ration t11;~t the  nagn net, when light m~tl  delicately 
suspended (by a siliglc fiber of ram sillc), is scldo~n or never a t  rest, but is always shifting its 
directio~~, or is iri a state of oscillation or of tremor, or, i t  may be subject to sudden changes. 
Tliese angular   no ti or is l ~ a r c  bee11 classified as regular (periodic) and irregular variations, and of 
these me propose to briefly l~otice tlie principal ones, sucl~ as lnny generally bc exhibited witliin 
the  limits of the United States. 

The solar diurnal vsriatio~i co~~sis ts  in n systc!matic angixlnr ~ l l o v c ~ n c ~ ~ t  of tlie ~nagnet, havilig 
for its period the solar day. I t s  pllascs (1el)erid on local time, and it8 character is tllo same for the 
greater part of tlic northern l~emisl)here, viz, nbout the ti~nu of' surlrisu the ~ o r t l ~  end of the needle 
is generally fonncl approaching to or llear its most eustcrly deflectio~~ or elor~gation from tlio ]nag- 
netic ~ncridiall. Tliis pliaso 11apl)e11s, for instance, a t  Pliiladel~~hi;~, OII the yearly average, about 
8'1 a. 111.; a t  Key West, Pla., about 8411 a. ln., iuid tho same at  Matlison, \Iris. It is subject to an 
annnt~l v:~riat io~~, being about tliree-qnarters of an 11o11r I;x,ter iii the mo~~t l i s  when tile sun is soutli 
of tlie equator, and about one-l~ali'of :111 ]lour earlier in the suli1lnc:r ~no~i ths ,  tlla~l its yearly average 
time of occurrence. Tlle r~ortll e~lcl of tho ~~eet l le  tl~eil begills its princip;il tlaily  notion iwd rcacl~cs 
tlie olq)ositc cstreme ~)os i t io~~ ,  or its westcrri e lo~~g:~t io~i ,   bout Iialf' past 1 o'cloclc 1). 111. It is 
reached ;L few miuntes earlier ill sanilner and a Sew ~nir~iites later ill wintor, and 11ardly varies Iialf 
an hour for difl'ercnt localities. After this epoch tho needle talies up a11 e;tsterly moveu~e~it, and 
gradually returns 11carly to t l ~ o  direction from \rliieli i t  set out in the morning. Freqi~ently an 
interruption, or s1i~:~11 reversed nlotioli, is exliibited (luring the night. At Pliilndelpliin the aver- 
age daily clirectio~~ is reached ill sulnlner :~bont 10&ll a. m., auld in minter about 103" a. m., and 
generally within half an Ilonr of thesc times a t  otlier p1:tccs. The rnagnctic 1nc1-idinll is crossed 
a second time, generally between 7 and 9 p. m. Tho angular range bctmeer~ tilo xuor~~ing and 
afternoon elougatior~s, or tho diurnal mnge, is abont 8' on tlie average a t  l'hiladelpl~ia, and nbout 
54/ a t  Key West.; in lliglier lnagnetic latitudes i t  is more, in lower less. This raugo is subject to 
an  annual irlequality, b e i ~ ~ g  lnucli more collspicuons in sunimcr than ili \vintcr (12' at Pl~iladelpl~ia 
in August ant1 5' in hTorcni1)er). A t  Sitlra, Alaslrn, tlic :Lveragc rnrigo of the diur11:~l variation, 
from observations made l)ct~vecn 1848 a ~ i d  1862, was lo$', wit11 t l ~ a  easterly extreme a t  8 o'clock 
a. m. aud tho westerly extreme about 3$11 p. In. At  I'oint Barrow, on the Arctic O(:ean, in lati- 
tude 710 IS', the daily range is nearly 401, ~vitli an easterly extreme declillation nbout 8 b  a. m, 
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and an apparoiitly dolayed wosterly cxtrelne about 5" p. In. A t  Lady Praiikliii Bay, Grinnell Land, 
i l l  latitude 810 44/, tlio daily mugc on tlio yearly average rises to 10 G', mitli an oasterly extreme 
:tpl)arently a t  tlio early hour of 14" a. in., and a westerly extreme about 111 1). m. Tho diurnal 
variation is further snbjoct to a pcriodic inequality related to the eloven-year cyclo of the sun 
spots. It is least in yoars of i~liiiimun~ sun spots (as ill 1 8 3 ,  18G7, 1878, and 1880, for instance) 
;tnd greatest in p a r s  of maximuin sun spots (as i11 18GO,1870, anii 1883), tho factors being 0.7 and 
1.3, abont, of tlie average amolult of these years, respectively. This daily variation appears a t  
tilnes into~~sified, at otlier times eilfeeblcd, :ind during tlle winter months tliore aro occasio~l:~lly 
days on wliich i t  cannot be recognized. Observations must bo correctod for time of day, ill order 
to reduco tho rosult to  tlio :lver:Lge directioll of tho t\rontyfonr Iiours. A table given for this 
purpose is found ill Co:tst arid Gcodotic Survey 1tel)ort for 1851, Appendix No. 8, article 6. 

Tlio a ? ~ ? ~ u a l  v a ~ i a t i o ~ ~  of tho tleclination is so small that  :a mere mention of its existence 
suffices; its amplitude is :lt 111ost 19 rninutes of arc. 

The variatio?~ del)elidilig 011 the solo?. rotation lias a poriod of about twenty-six (lays; its 
:tmplitudo is likewise s~uall  in our latitude. 

The lunar ineq~6alities.-'Pllese \ve iilso 1);lss over on acco~int of their small ainplitudo. Tlie 
principal inequality is the lunar diurnal v:~riation, exhibiting tho peculiarity of two maxilna aatl 
two ~ n i ~ i i ~ n a  on each lu i~a r  day, thus partaking of tho charactor of tides. The rango of this 
inoqnality a t  1'hil;tdolpllin is a b o ~ ~ t  3711,- and a t  Toronto, Canada,  bout 3811. Otlicr 1ull:tr 
irierlualities aro of yet s~~iilller order. 

The seotlnr va~intiott. of tlie 111;lgrlotia cleclination-our subject proper-is lilost 1)rob:lbly also 
of 1)criodic cliar:~cter, but si~ico i t  yequires cotiturios fbr its full development, and since, a s  yet, 110 
oilo cycle has actually been coii~l)loted within tho range of accurate observation, me aro obliged, 
in the abscrlce of :iny re1i;rblo theory, to follow up tlio phenoruena by conti~iuous observations. 
'I'l~c ~ecu ln r  motion nlay be compared witll :I wave luotioil or \vitl~ an oscillation of a pendulum 
\vh icli comes to rest luoinontarily n t its estrclilo positions or dongatioiis, and lnoves fastest ~nidw:~y 
but\vca~l these extremes. Smaller val~intioiis within this period have also been detected, but  the 
gencrnl ;uigul;rr inovenlent (say, of tlie ~ ~ o r t h  erltl) of the ~nsgne t  may be described a s  follo\~s: 
About the tiines of iriaxi~~iu~ii deflectioli tile iungllet appe;lrs alr~lost stationary or only slo~vly 
oscillating about tho samo average itiroction for ~eve ra l  years (as observed by ordinary or rough 
instruuients); soou, however, tlio effcot of tlio seculiir clii~~i~go becomes perceptible, inereaslug 
gradually, year by year; this progressive a ~ ~ g u l ; ~ r  ruotio~i soon reaches a ~uaxirnul~i annual valthlo, 
aftor \vliicli, still ~noving in tlio s:~ruo direction, i t  slowly climinishes in speed and finnlly becolnes 
again st:~tion:~ry wlleil a t  tho opl)osite oxtl.erne iligression, after wl~ich 1)ossibly i t  will roturli 
again to its first l)osition. Witliin the area of tlie United States and soutl~ of 1;ttitudo 400 a com- 
pleto oscillation of tliis kind rnay roquiro bettrreeu tnro and :t half and three and ;I lialf centuries, 
(luring wl~icll tiino tho  nagn net would swing twico, i. o., once forward aiid oiioo backward, through 
:un :Ire of soverd dogreoa, generally lteopiug within liniits of 60 and 80 of tote1 rallge for our 
goograpliical bouiidarios accortliiig to p r e s o ~ ~ t  info~.matioii; in other localities tho poriod anti 1.ange 
aro very ~uucli grcator. 

To iilustrato furtller tlie offoct of tlie sccul:lr c:ll:tnge, wo may take tho case of New York City. 
I n  this locality tllo needlo was obsorvoti to 110 in l~ozlrly :I stationary condition, about 1660, its 11ol.tll 
ond pointing then about 980 to tlie west of north; i t  tlion nloved eastorly and roached its 
eautornmost digression about 1784, s l~owi l~g :it that  time o~ l ly  4 0  cteclination. Ever sillce 
tliis epocll tlio lnotion has been westerly, i ts  present valuo ttpproaching 00 W.; tho greatest :tnnnal 
cliauge (noarly lil) was iappareiitly passod i~bont  tlie micitllo of the century. Tho tirnus of these 
st:ttional-y epocl~s aro differoiit :it diflbrent localitios; the last opocli of arssterii elongetioil was 
noted oarliost iu RIaiue toward tlie cIoso of tho past century, later in tho ~iusissi l>pi  Valley, mid i t  
has now reached tho cot~st of California and Washi~~gton .  A t  presolit over llearly tllo whole of 
the United States, oxcopting Al:~ska, tho efyect of tho secular change is fo b ~ e r n e w e s t  declination 
or (what is tho same) to decrease east dcclii~atio~i ; but  on parts of the Pacific coast  aiid for somo 
short distance in  tho interior tho effect ifi 8tilI opposite, vie, uu increase of east declinntiou. Tl~oro 
must, consequently, bu s regioll or belt of no chaugo i ~ t  presoi~t, which will he referred to in dotail 
further on, It io thie regular motion, known aa the secular variation, mhioh rendem it neoessary 
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to reconstruct isogonic charts from time to time and to change tho compasses and magnetic 
bearings on our charts. Although this secular variation is supposed perfectly systematic, i t  may 
not always appear so, especially when deduced from few observations made a t  different places in 
the same general locality, either on account of small observing errors or in consequerlce of local 
deflections, or for the reason that ordinary periodic variations and inequalities have not been fhlly 
eliminated from tho results. Among tho latter irrego1:vities must be classed t h e  

Magnetic rZixttcrba./~ces or storms.-These may occur st any time, and are, when taken intlividn- 
ally, beyond the power of prediction; but attacked by tho statistical method, i. e., when classifietl, 
and when averages are taken of many thousands ant1 then analyzed, they are four~d to be subjc~ct 
to various lams. Their presence is generally i~idicated by sudden deflections, and by rapid ant1 
great fluctuations in the direction of the r~eedle as compared with its normal position, which 0th- 
erwise might have been expected a t  that time of day and month. They often tako placo sirnulta- 
neously over distant regions of the globe, and in dur:itio~i may be confined to a few hours, or t l ~ r y  
may last a day or even for several days. They are frequently accompanied by auroral lights n~itl 
by strong electric earth cnrrelits. When analyzed in large numbers they exhibit :t solar-diurnal 
variation, the westerly aud easterly disturbances, however, following diwerent laws. They also 
have an annual variation and seem to depend largely on the sun-spot period or an eleven-year 
cycle. Irrespective of direction of the disturbing forces, the most disturbed hours of the day are 
generally those between 711 and 10" a. m., and tlie least disturbed those betweor1 2'1 and (ill p. ni. 
Westerly disturbances occur most frequently about 8'' a. m. and least about 8'' p.m.; they eshibit 
a single daily progression. Easterly disturbances reach a maximurii about 8" p. m. and a minirnum 
about 2h p. m.; they exhibit a doublo daily progression. Westerly arid easterly disturba~~ccs 
appear to agree in their arinual variation, in their times of masima, i. e., in Augnst, September, 
and October, and in their times of minima, i. e., in January aiicl June. The disturbances are most 
frequent :tnd considerable in the years of maximnni sun-spot activity aiid the reverse in yeilrs 
of minimum sun spots. The folloming table of the observed disturbances, ill a bi hourly series 
a t  Philadelphia in the years 1840 to 1845, will givo an idea of their relative frequency and 
magnitude : 

Deviotiorls frott~ I Nunl l r ro f  I 
llormal direction. disturbances. I 

A t  Key West, Fla., tlie maxi~nuin deflection noticed between 1860 and 1S6G was 21l.4. At 
Madison, Wiu., where tho llorizontal magnetic intensity is considerably less, very mucl~ larger 
deflections l~avc  been noticed. Thus, on October 12, 1877, ono of 48/, arid May 28, 1877, 0110 of 
10 24'. 

I11 high magnetic latitudes, where the horizontal colnporle~it of the magnetic forco is very 
fceblc, the disturbance8 attain great intensity. Thus : k t  Lady Franklin Bay, Licutenai~t Greely 
noted an extreme range of declination of not less than 200 28/ ,  this occurring (luring tlie great 
November storm of 1882. 

We now proceed to the consideration of the combined l~orizorital and vertical lriotion of a 
needle free to place itself in the line of the magnetic resu l t i~~g  force. 

Supposi~ig a freely suspended magnetic needlo to indicate a t  ally time t l ~ c  direction of tho 
earth's total rnagnetic force, arid to be placed with i ts  middle point ~ I I  tlie center of :ti1 iruagi~~ary 
sphere, and an eye placed there and looking in tho direction of tho nortl~ elid of the needle, this 
momentary direction may be referred to the interior surface of tho sphere; then successive posi- 
tions, due to secular change, will give a series of points which for continuous niotion mill trace out 
a curve characteri~tic of the secular variation of tlie p1;bce. This curve is the intersection of an 
irregular conical surface generated by the motion of the directive line and the surface of the 
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sphero, and if we imagine a plane surface placed tangent to the sphere a t  a point where the aver- . 
ago direction would intersect it, we can get the secular trace projected on that  plane, as seen from 
the center of the sphero. To construct it, wo have givon in the horizontal direction tlio observed 
variations in the declination, and secondly in tho vertical direction we have the observed variations 
in the inclination; the former must be multiplied by the cosine of the dip to rofer tlienl to the 
depressed direction of the total force. It will be noticed that the direction of the motion in 
the trace given in  tlio report ibr 1885 is the samo as that of the hands of a clock; and this, fro111 
extended rosearches of Dr. L. A. Bauer, has since been proved to hold a t  all stations for mliicli 
sufficient data mero available.' Tho secular variation in the total inteusity could also bo indicated 
in the diagram by increasing the tliicl~ness of the trace in proportion to the increase of the force 
and thinning i t  out for decreasing force. - 

Restricting our attention to the secular variation of the declination and dip, esperiel~ce has 
8hown that either c:ui be represe~~ted ar~alytically by s periodic function, even in its most simple 
form as a sino or cosine function; a t  tlie same time there is ground for believing i t  to be ulti- 
mately of tt comples character, consistilig ratlier of a series of large and supcrposod small waves 
of definite period and amplitude tllan of n singlo forward and baclrmard swing. We liavc as yet 
no proof of the phenomenon being truly periodic, so that the present recognized secular variatio~i 
curve, as explained nbove, would be retraced hereafter; indeed i t  is far more probable th:rt t l ~ e  
period or periods are variable, such, for instance, as would give tho curve a spiral ns1)ort wit11 
var,ying convolntions. Homuvcr tliis may be, the principal periods a t  present asvigr~ed to the 
several stations, as satisfying observ:~tions, aru found not of a commoli length. 

I n  Appendix No. 7, Roport for 1888, i t  is pointed out that for stations near our Atlantic Coast, 
and for many places in tho interior, the period implied and demanded in the representative f o r ~ n u l ~  
is about two and one-llalf cerituries; for stations on onr mesterri coast (south of Alaslia) rather more 
tlian three centuries; and for Gulf statiolis abont three and one-half centuries. On the otlior hand, 
I llavo sliomri in Appendix No. 3, lteport for 1891 (part 2, octavo), thnt certain South American, 
South Atlantic, and South African stations demand for their representations a secular period of 
about five and one-third centuries, or fully clouble the time required st our North Atlantic stations. 
Besides this co~itrast in tlie duration, there is a still greater one in tlio range of the secular varia. 
tion, tlie ratio of an average amplitude (half range) a t  stations on tho New England coast (say of 
30) is to that for stations in the southern hemisphere, above referred to (say of 1340), as is 1 to 49. 
While this nonconformity to a cornlnou length of the secular rariatioli period for the wl~ole globe 
may render the ultimate explanation of its causo more difficult, i t  might be surmised that the 
apparent difference iu tho duration may be tlla result of an i~iterferel~co phenomenon between two 
long periods. Apparent irregularities (possibly loops in the secular trace), due to subordinate 
cycles, will demand special attention. Referring to the length of the period a t  any one station \re 
assumo at  first, as most probable, that i t  is tho same for the represerltation of tho chauges in 
declination, in inclinatiou, and ill intensity. 

We 11avo next to refer to the motion of the phases of the secular variation as first noticed in 
tho United States. Tllo wcstward 1)ropagetioll in time of the magnetic phases from our Atlantic 
coast across the continent to our Pacific coast was describeci2 ns early as tho year 1S.59, and three 
years before glimpses of tho phenomenon had been obtained. Tile following statomouts aro talren 
from the Annual Report for 1874, p. 108: A11 exsttiination of tlio column containing the times when 
tho secular variation reached its easterly maximum deflection, shows thnt the needle attained :I 

stationary conditiou arid thon commenced a reverse ulotion in tho New England States to~vard tho 
end of the past century; in tho Atlantic States to tlie westward arid southward, this condition mas 
reached early in the prosent century, and in Mexico about the first third of tho century; ill Cali- 
fornia, Oregon, and Washington i t  has not yot reached this extreme value. Tlio e~ocl l  of eastern 
magnetic elongation is traced from Halifax, Nova Scotia, where i t  occurred about 1711 to San 

-- - -- - 

' S O ~  I3eitriige znr Kenntnias doe Wosens der Sii~ul~r-Vnrintion des ~rdrnngnotisnlu8, Ton Lollis A. I3nuor. 
Ina~~gnral Thesis. Borlin, 1895. Tho nnthor, who n7ns at ono timo connected with the coln~uting divisiou of the 
Survoy, here extend8 hie resenrches to prominent ahtione in the northern and soutllern l~emispheres, and finds 
the direction at all of them to be clockmiso. 

PCoast Survey Report for 1859, App. No. 24, p. 299; see also Rept. for 1866, p. 2%. 
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Fmncisco, Cal., where i t  was predictetl to occl~r about the year 1007. W e  are thus dircctctl to t he  
estreule Northeastern States for probable indications of m l ~ a t  may bo oxpcctecl to follow in rnoro 
Southern and Western States. Apparently considerably Inore tllnrl a century will l ~ a v o  elapsed 
before the influence, wliicli toward the close of the past century produced the  chango of motion 
of tho north elid of tho needle from eastwarti to westward in RIainn (i~lcreasing there tho westerly 
declination), arrives and is notecl in Califoroia ant1 Oregon (diniirrisl~i~lg t l~e re  the easterly declina- 
tion). By the time tho ztentern elongation is reaclletl in Blaine, ~ v o  rnay expect to  sco tho ricetllo in 
Cal i fbr~~i ;~ ,  Oregon a~icl Washington not far from i ts  easter7l, eloilgatio~~, or in opposite 1)11;~sc. \Ire 
h a m  thus, a s  a filct, that  a certain phase of tile secular variation noted a t  a given station n-ill bc 
found to l ~ a v e  a t  solno previous time passed a t  another station east (~n;lgnetically) of ik, arid llei~ce 
indicating what may be  expected shortly t o  occur : ~ t  tllo first station. Tllis remark applies equally 
to otller phases and to the v:lriations in dip a1lt1 ill tensi$y. Quito Itttcly this fcaturc of tllo sccu1:ir 
variatiorl in declination aiitl iucliuation has bee11 further successf~illy pu r~ue t l  by Nr.  1,. A. 13auer,l 
who followed it u p  so a s  t o  iliclurle statioris ;dl arountl the globe. 

Tho earliest attempt on tho part  of tho Survey to  pass from tlic observetl annual changes of 
the magnetic (lip to tllo lnore comprehensive study of i ts  secular vari:~tion was in 185G,2 but  i t  
could not be  calletl s~iccessful on account of the  ~c:bnty material then available. Alllong the 
earliest ilntes of observation within the limits of the United States or adjacent tliereto are tlloso 
of the year 1778, on tho west coast of Nortli America, and on tho cnstern side t l ~ c  01)serv:itions a t  
Cambridge of 1'780-1783; and here wo have to note tho carliest known dip observation in tlro 
U~litccl States, to mllicll attention mas 1:~tely calletl by l'rof'essor Abbe. Obscl.vct1 :tt 13ostorl in 
1753, i t  was recovered by Dr. L. A. Baner and is quoted in his inaugu1~:11 1);iI)cr. Tho sul?jec.t was 
left in :~beyant:c till 1S85,= ~vhen the investigation was resnmccl u ~ ~ t l e r  nlorc f;~vor:tblu conditio~ls 
a r~ t l  in connection with tliat of the sccu1:lr clin~ige of the I~ori;<outal componcut of tho forco and 
also of the total force.4 111 llcitller case, llowever, con111 periodic fu~ictiolls 1)c cniployetl on nccon~it 
of tlic short~iess of t he  record and thcy are now ouly pivcii for C;imbritIge a~icl Eostoll. 

Anc~lyticul ~ g ~ e s e ~ z t a t i o ~ t  of the secular vu~iutio?~.-Tllc ciicnlar or l~arl~ioiiic fi~nctions ~illicli  
adapt themselves with facility to the representation of 1)erioclically recurring pl~cnouieni~ will here 
be  usetl in all cases wllere the lengtli of tlio period or of pcriotls call be cst:tblisllctl togctlrer with 
the  arr~plitutlc and epoch. This applies in general to tlie decliuation changes,bnt for tho variations 
in clip and intensity me are frequently restrictecl to tho use of a series of powers, \vhicli is  ulltlesir. 
able on account of i ts  limited application in time. Of tlio turo forins tllc periodic forruu1:c- 

D=B+r.sin (anr+c)+r, sin (5 nnt+c,)+r,, sin (3 nnz+c,,) + . . . . 
and D=6+r  sin (n?n+c)+?', sin ( a,nz+c,)+r,, sill ( tu,,m+c,,) + . . . . 

the second 0110 is preferred, a s  i t  directly admits of the introilnction of subordi~l;tto waves; in 
general the  first periotlic term, llomever, is  found satficient. 

When applied to tho variation in tleclination, let- 
nr=nn~nber of' years and fraction of ye:ir countecl fro111 a given fise(1 epocll t,, for wllicll 1550.0 

has  been adopted, hence for an y time (year) t wo l ~ a v e  nz=t -t,=t- 1850.0. 
a a, n,, . . . . :ire coeflicieuts depcndilig on tho lcngt l~  of tlla periods P I', PI, . . . . of t l ~ u  sev- 

3G0 3G0 3G0 2 z 
c r d  terrns; so t ha t  n=- - (Y,= I: Y fr,,= aud in general ( Y , = ~  . Tllus tile valrtes for 

1 

a 0.0, 1.0, 1.2, 1.6 cox.respond' to  periods of 400, 3G0, 300 and 240 ye:brs, respectively. 
r r ,  Y,, . . . . are t he  semi-ranges or amplitudes of the  several waves. 
c c, c,, . . . . arc epochal coristallts of the sevcral waves. 
&=a constant representing an  average or rlormal value of tlle decli~iatiou about wlli(:l~ the  periotlic 

fluctuations take place. 
D=the  value of' the  declination for the  time t, assumed positive when the  north end of the lieedlo 

is west of the t rue meridian, and negative mlien east of it. 
-- - .- - - .- . . - . . . - . . - . - - . - . . - . - . . . . - ---- 

I See his Innugnml Thosis of 1895. 
Appendices Nos. 32 and 33, Report for 1856. 

3Appendix No. 6, Report for 1885. 
For first attempt, Bee Appondix No. 22, Report for 1861. 
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Tlie quantities n a, a,, . . . . c c, o,, . . . . r r ,  r,, . . . . and d must bo determi~icd for 
any one locality from the observations mado thoro a t  various times and the most probable values 
mnst be fouiid by application of tho ~nothocl of loast squares. The :~nnual change a of tllo decli- 
11:ttioll due to tho secular  notion is positive for i~icreasiug west declination or dinlinishiug cast 
decliuation and ~~egat ivu for an opposita direction. Differentiating the osprcssiori for D we gut 

cI,D=rncos (am+c)  dnt+r,a, cos (a,m+c,) tint+ . . . . 
For auy t i~ne t and when a is expressed iu minutos of arc 

n=GO arc lo [m cos (ana+c)+r,a, cos (u,?n+c,)+ . . . .] 
Masi~ua and mini~na values of D follow from 

The probable orror e, of an observation (of unit weight) is fouud from tho digorences d of t,lle 
n obscrvecl aud computed values of D by lneans of 

mliero 2' A2=sum of squares of differences alld n,=numbcr of unkuowu quantities entering into 
t.lie exprossion for D aiid deterruiucd from tlie obscrvatiolls tliemsolves, thus if but :L single pcri- 
odic torln is used w,=4. If difTerout weights 2) 11, p,, a]-o i~ssigned to tho observatio~is we must 
substitute p A 2  for A 2  in the abovo expression to get the probablo error of an obscrvatiorl of uuit 
weight. 

In applying tlio abovo forrnul;~ tho valuo of a is fourid by trial so as to produce tho best 
gelieral ropresentatio~l; if we pnt 6=6 ,+x  whero 8,=au assumecl approximate value of 6 uud x a 
corrcctioil to it, also tako y = r  cos c and z=r sin o then the coliditional equations for any periodic 
tcr1.n mill take tlio form J 

o=(Y,-D+x+y. sin nsn+.z. cos nst 

and the values of x, y, x are found froni tho normal eqnatio~~s; when vciglits ciiter, the conditional 
or observatioil equations lunst be ~uultiplied by tlio squaro root of tl~uir respective weights y. 
Subordil~ato terms, sliort in time alid small ill rangc, are best introducecl by Cauchy's method of 
il.~tcrpolat.ion iu the form 

d,=&,+r,. cos a, sin ?,ta,+y,. siu c,. cos ?)en,. 

For tl~ose ststiotis whero the scarcity of observ:itions co~npels tlic use of a series,of powers, us 
frequently occurs in tllo caso of dips tl or i~ltoiisities 17 we havo tho form 

H=C?,+y (t-t , ,)+ z ( t -Q2+u (t-tO)=+ . . . . 
wliero for to me adopt generally 1SBO.O as before; putting 8= O,+a whero br,=an a1)proximato value 
for Po we liave the observation equation ill the form 

0=8 , -e+~+y  ?)z+.z nt2+c~ nt3+ . . . . 
tho u~iriual olla~igu n is given by 

and tho time of amaxirnuln or mi~limu~ri value is giveu by o=p+3 z (t-t,,)+S u (t-to)'+ . . . a180 
d 2  8- tho point of infloxion by - 0=2 z+G u (t-to)+ . . . . 
d t 2 -  

The principal diiiiculty mot with ill tlie reduction of tho analytical form~lie to tlle uunlerical 
expressions for tho nlaguetic st:~tions is the disposal of tlie largo disc~.opancicu botmeull certain 
computeci and obscrvect valnus, i. o., to decido whether tlio difforeuco is duo to defective obeerva- 
tion or to i~iatlcquato representation by tho for~~iuJa. S o  gelloral rulo cau herc? bo ~ i v e l l  wllethcr 
to reject all observation or to give i t  fractional weight, but with a knowledge of lllagnitudo of 
tho probable observing orror applicable $0 eacli century, a ~ l d  with tho 11~11) of :l~l)l)roxilu:~tely 
colltern~~orancous observatiolis a t  otller ~t:~ti&118 ill tho vicinity, the difficlllty ciul ge11er;~lly be 
overcome. I t  is llot alone our object to I.euder tllo sum of tho squercs of .the resi(l~nls a ruil~imu~ii, 
but to establish an osprcssion nearest to a physical truth. It may d s o  be 1 . @ m ~ l i ~ d  ill this pl:~co 
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that in proportion as our knowlodge of the law of secular variation is increasing in certainty, 
the material upon wllich i t  is based must be criticized with greater severity. 

For a proper estimation of the le~igth of applicabilit,~ of our formula the fact should be borno 
in mind that  howover well they may represent the secular variation of the declination during the 
present century and during tho greator part of the preceding one, when extended into the sevou- 
teenth and sisteentli centuries they weaken and fail. We can not altogether 11eg1ect the older 
data; crude as they are, and however defective, they possess, when properly weighted, solno value 
by concurrent testimony; for inst:~nce, we cau not assume that tho agonic lino for tho year lGO0 
was totally in error when placed so far to the west as to traverse Mexico. (Sce Appe~idix No. 6, 
C. 6t G. S. Rept. for 1888.) To reconcile the older with the modern observations so as  to bring 
thorn under the same analytical expression is a task yet to bo performed. 

Tho arrangement of tho subject-matter of this paper is the samo as that found in former 
reports, but the record and diacussion of tho declination is followcd immediately by that of the 
dip and of the intensity. The observations and other related data for each station nro collected 
chro~~ologically, and tlle stations aro arranged in geographic order, depcnding on their latitude, 
and thowhole area of tho Unitod States is subdivided illto threo regions or groups of stations,viz: 

Group I :  A11 stations lying between the Atlantic Coast and tho divide of the Appalachian 
range; i t  also iricludes somo foroigu stations to the nort11 of it. 

Group I1 : A11 stations in tho central part of the United St,ates between tho Appalachian range 
and the Rocky Mountain divide; also sonlo foreign stations, particularly in tlio West Indies. 

Group 111: All stations between the Rocky Mountain divitlo and tllo Pacific Coast; also tho 
whole of Alaska, some stations in Mexico, and other foreign stations cor~tiguous to our borders. 

COLLECTION, DISCUSSION, AND RESULTS O F  3IAGNETIO DECLINATIONS, DIPS AND INTENSITIES 

I N  THE UNITED STATES AND AT SOXE CONTIGUOUS FOBEIGN STATIONS. 

This section of the paper may be regarded as a new edition of Appendix No. 7, lteport for 1888, 
and with respect to dip and illtensity as a second edition of Appendix No. 6, Iieport for 1885, with 
additions of new observatioris (and of old ones re-covered). It was tlieroforc tliougl~t unnecessary 
to repeat the references or authorities to the observations 1vit11 such f111lness as was given ill those 
papers, since tliey may bo looked up there; the references to tlie new stations, ho\vever, are in full. 
As already remarlied, observations a t  certain foreign st;ltiulis, ;IS also tho cliscuss;on of obssrva- 
tious mado on our wester11 coast by Spanish riavigators during 1774-1790 liave now been omitted, 
likewisc the discussions of a r~umber of declirlations alorlg our Atlantic Coast about tho epochs 
1700 aud 1750 a ~ l d  tlie relnarks about the positiori of the ll~agx~etic pole (where O=OOo) and some 
other matter, for which tho reader may bo reforred to tho 1SS8 report. 

In  order to properly estimate tho rnagriitude of the discrepancies between computed and 
observed declinations (C- O of the tables) i t  may be well to bear in mind that in the ceutury follow- 
iiig tho timo of Colurnbus mid of the Cabots, navigstors were content to note their variation to the 
nearest point or half point of tire compass, and that the observations of Hudson and Champlain 
in the first decade of tho seventeentl~ century are riot to be depellded on within about half a point, 
say 45.0. About the beginning of t h e  eigliteenth cer~tury a great improvement in accuracy is 
notable; thus Bering's observations' in tho vicinity of Kamchatlta in the years 1725-1730 aro found 
subject to a probable error of but 4140; tho observlctions made by Cook in the years 1768-1780 
are estimated to be uncertain by about l o ;  observations made by Spanish navigators2 along our 
west coast between 1774-1790 were found subject to a probable error of 451' and this appears to 
have remained an ordinary uncertai~~ty down to our time, owing to the disturbing influence of the 
masses of iron and steel siuce elnployed in shipbuildilig and propulsion. It is otherwise on land, 
where compass bearings may be made with an uncertainty less than +O (provided the index error 
is attended to and allowance is made for tho diurnal variation of the declination); since the port- 
able declinometers came into use (after 1838) the purely obverving error has practically disappeared, 
since i t  has been reduced below the variations of the declination from day to day. 

- 
'Coast and Geodetic Survey Report for 1891, part 2, p. 272. 
2Conat and Goodotie Survey Report for 1888, p. 269. 
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Tlie general directions of the Survey recommend observations to be made on two or three days 
a t  the times of tho morrii~ig and the afteruooii elongations in order to secure a result whicli may 
be expecbd subject to a probable error of about 41'. 

When in any circumscribed locality differellt stations are occupied a,t did'erent times, the eff'ect 
of the regular as well as of any irregular distribution of tho mag~~etisni ixi this regiou should be 
allowed for; if this can riot be doue the effect appears as error. It is only in a few cases that this 
"reductio~i to stationv could be made. This source of discrepancy between observed and computed 
values greatly weakens the val~ios deduced for the secular v:viatiou. The ar~lou~it can not be 
definitely stated, but not infrequently i t  exceeds lo. 

The earliest dip observntions may be estilriated as uucertain by a0; the probable error of an 
observed value in the earlier part of this century may be t,aken between 4 10' and 45', but this 
was greatly reduced with the introduction of the Kew circles, by lnWhnS of which the dip may be 
had within 4 2 '  or even less. 

As to the uncertainty of the  result^ for the horizontal force it may be estimated as between 
da and Sf ,- part of the force, for any one complete measure; for mere relative measure, arrd when 
starting from a magnetic obeervatory with n caref~~lly detsrmirlcd value, ~nuch greater accuracy car1 
be reached, but for absolute measure8 with portable magnetometers the instrumental constants 
require to bo doterrnilled with the utmost care in order to exceed the accuracy implied above. The 
tabular values of H arid P are now expressed in ceilti~netro gramrne second units. For converting 
measures expressed ill f. g. s., or British units, into c. g. s. units we use tho multiplier 0.04G1080 (or 
log. factor : S-GG3776) and for the converse operation the multiplier 2l.GSS2 (or log. factor: 1.336324). 

For conveuie~ice of reference I add here some relations betwee11 the quantities 8, H, V, and I?. 
F=(H"+ V2)h 

F=H sec 0 

H = F  cos 0 

b'=Fsin O=H tan 0 

Tho application of our empirical formul:r? should generally be limited in time to tho 1)oriod 
covered by the obscrvatiolis and in lmrticular no undue estenfiiou should be ~nade witli respect to 
declinatiorls to reach back to the sixteenth and seventeentli centuries, sii~cc i~~dic:~tions are riot 
wantiug that ~ i o t  only considerable modiflcatiou, but niore probably entire reconstruction of the 
formulm mill be required to satisfy the law then prevailing. The tabular results should not be 
exte~ided (either way) unless supported by observatious. 

I n  the following tables me have 47 stations in Group I, 30 it! Group 11, and 32 in Group 111, 
or in all 118 stations, with an aggregate of nearly 1 435 decliuation observations (annual t 1 7 & l ~ ~ ~ ) ,  
577 dip results, and 479 illtensity (horizontal component) luoasures. 

I 

dF=sec 0 dH+Ftan 0 d 0 
I y=$'+ tan o d G 

GROUP I. 

d H =  - F  sin 0 d 0+cos 0 d F  
d H  cot 0 

d O= -Fsil;-o+-F-dF 

d V=cosec 0 dF--cot 0 d H  

' d V = H  sec2 0 d O+tan 0 dl$ 

Secular variatiomb of the n,agnetic declinatiotb, dip and ,intmlity. 

d H  d V  ~ = c o s ~  o -- + sing o - . 
N V 

d H  v=cosec2 o dF-cot2 I) - . 
-V F H 
d L d O  -. -- d H  
Y sin 0 cos O+X 

[Eaetarn etutione.] 

ST. JOIIN'S. NEWFOUNDLAND. 

p = 47O 34/'4 A = 52' 41I.9 W .  of  Gr. 
[Govornrnont House.] 

No. 

I 
2 

I 

Date. 

1665- 
1680- 

- . - 
D. References nnd remnrks. 

0 / - 1 
Approximate values taken from the isogonic charts of  these years 

glven in W. Van Bemelen's De Isogonen In de XVI en XVII 
Eeuw. Utrecht, 1893. His earlier charts do not seem to rile 

14 trustworthy in this re ion. R. Dudley's Arcano del Mare, 
13 Florence, 1646-47, fpr a%~ut I 620, is less dpubtful; it gives lsO 

NO use is made o f  ~t here. See Append~x No. 6, C. & G, S. 
Rep. for 1888. 
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8ecukrr variations of t l ~ e  magnetic declination, dip ultd intensity-Continiled. 

ST. JOHN'S, NEWI.'OUNL)LAI\'I~-C~U~~III~~~. 

I I Date. I I Kcfererlces :111d remarks. I 

7833- 
1844, Oct. 
1857, July. 
1862, Sept. I I. 
1863, Sept. 22. 
1864, June 3. 
1866, Apr. to Oct. 

r a r ,  { June 29. 
Sept. 26,27,28. 

I 885 - 

Edm. Halley's Tabula Nautica, Variationuni Magtleticarunl in- 
dex, etc. - 

A value dedr~ced by nic fro111 observatiot~s at  various places 
about that period. C. and G. S. Uulleti~l No. 6,  May, 1888. 
The value +- I 6O for I 787 depe~~cling on a chart of Hansteen's 
amears to  be defective. 

P. karlow's isogor~ic chart. 
Capt. Bayfield, K. N. 
Capt. Dayman, K. N. 

1 } Capt. Orlebar, R. N. 

Near Govcrn~ncnt House. 
Lieut.-C. 1'. Perkins, U. S. N. 
Lieut. S. W. Very, U. S. N. 
Brit. Ad~ii'y Chart 298; with rc~riark: " Mag'c Var'n nearly 

statiol~ary." 

DIP AND IXTENSI'L'Y AT ST. JOIIhT'S. 

.- IT Drtc. N. Refercllccs. ---- -1 

Ohs'd U. P. Conlp'd D. C-0 .  

o 

4-31.33 +30'83 -0'50 
31'30 30.84 -0'46 

Date. r- 
1665'5 
1680'5 

1881, Sept. 26,27,28. 
1883, June 28. 

0 / I 

74 31 0.1522 0.5736 1 I+ieut. S.\V.Very, U. S. N. About G o v e r ~ ~ m e ~ i t ~ o u s e .  
74 47 0'1518 0'5784 W. H. Lamar and F. W. Ellis, U. S. Signal Corps; old 

cemetery on Church Iiill. 

1700.0 
1750'0 
1833.0 
1844'8 
1857'5 

Obs'd D. $. Cornp'd D. C-0 .  I 
o O o 

$14'0 +15'75 Sr .75 
13'0 % 14'37 4-1'37 

QUEBEC, CANADA. 

Date. 

I-- 1862'7 
1863'7 

q=46O 4W.4 A =7x0 1 4 ~ ' s  W. of Gr. 

15.0 % 13'48 -1'52 
17.75 % 16'61 -1.14 
26'5 29.00 f2.50 
29'60 30.03 +o.q) 

-t 31'35 +30'70 --0'65 

NO. 
-- 

1864'4 1 31.m 30'84 -0'16 
1866'5 . 30.92 30'87 -0'05 
1881'6 30'52 30'57 +0'05 
1885.5 1 -+30'75 +30'37 -0.33 

I -. -- 

I Date. 

1642- 
1686-- 

{ ;;z 
175- 
1785- 
1789, June 30. 
1791, Julie 22. 
1792, Mar. to  May. 

Ileferer~ces and remarks. -I 
Padre Bressani. I De 1-Iaves. 
Edm, fIalley9s Tabula Nautica used. 
C. & G. Survey l lu l le t i~~  No. 6 } 
C. & G. Survey I3ulleti1i No. 6. 

I ~ u r v e v o r - ~ e n g r a l  Holland. 

P. 13eaupr6. 
J. n. Deiners, A. Dezery, C. Turgcon, and 1'. Legendre. Mean valuc. 
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Secular variations of 'the magnetic declination, d i ~  and Atensity-Continued. 

QUEBEC, CANADA-Continuoh. 
- 

Date. I D. 1 References nr~d remarks. 

1811, June. 
1814- 
1820, Oct. and Nov. 
1821, Aug. to Nov. 
1822, Jan. to  May. 
1823, Mar. to Nov. 

1824, Mar. 2. 
1831, July to Dec. 

1832, May. 
1833, May and July. 
1834, Mar. and July. 
1835, Dec. 
1838-39 
1840, May and Sepl. 
1842, Dec. 
r 846- 
1847, Se t. and Oct. 
1848, . to Oct. 
1849, Mar. and July. 
1850, Apr. 
I 85 I,  autumn. 
1853, Jan. 19. 
1858, Oct. 8. 
1859, July 19. 
1860, Oct. 12. 
1865- 
1879, Sept. 16, 19. 
1887- 

1889, Jan. I. 

189- 

Department record. 
' 6  " 

I I 35 1%'. 
I I oo W. 
12 15 \V, 
1 2  15 \V. 

Capt. Bayfield, Fletcllcr, and Department record. Mean value. 
Departrlle~lt recorcl. 

I ' 
R. hi. Moore and Douchette. JIean value. 
Ailse des Meres, Lefroy. Mean value. 
La Canardii-re and Fletcher. 
1)epartlllent record. 
Department record a ~ i d  L,e Fransois. Mean value. 
Departnlent ,, record. 

" 

' L  6 '  

" 

Capt. Orlebar, R. N. 
C. A. Schott, U. S. Coast Survey. 
Capt. Orlebar, K. N. 
E. T. Fletcher. 
J. B. Baylor, V. S. Coast and Geodetic Survey. 
Brit. Adm'y Chart No. 319, with note: Decl'n increasing 3' an- 

Department record. 
Bec uerel Mean used. E. 4. Fletcher) 
Department record. 

nually. 
Lieut. Aubry. Annuaire pour l'an 1891. 
U. S. I-Iyd. Office. Chart No. 1207, with remark : Variation uearly 

stationary. [Probably a computed value.] 

r I 50 Ur. . Kent. 
12 32 \t7. 1 Bourdage, Fletcher, and livingstone. Mean value. 
12 54 \if. 1 J. McSnugl~ton, A. Cattanach, W.Ware, and E. Tetu. Mean value. 
13 oo \\:. I J. Hnnlel, P. Verrault, P. J. Bureau, and Department record. 
13 oo \V. I N. Le l:ransois, D. S. Ballantyne, J. Gamahe, A. Bochet, and L. 

Dorval. 
12  40 \\'. 
13 24 W. 

D = -i- 14O.66 4- 3'03 sill (1'4 716 + 4O.6) + 0°'61 sin (4'0 7)r + oO.3) 

.4. Cattanach. 
Capt. Bayfield, T. Carroll, J. Hamel, H. Corey, and J. Newn~an. 

Mean value. 

- - - - - -. . - . .. . - -. . - - . - . 
O k 1 d  D ). Canlp9d U. (2-0. / 

- - -. . - -. - . - - - - - - - - - - - . . 
0 0 I 

$ 1ia31 t13.22 -0'09 
13.17 13'36 s0.19 
13'37 13'70 $0'33 
13.71 13.81 +O.IO 

14'02 14'07 +o'o5 
14.53 14.49 -0'04 
14'64 14.63 -.o.o~ 
14'58 14'72 $0'14 
15'37 14.84 -0'53 
15.25 14.93 -0'32 
15.00 15.10 +o'IO 

15.50 15'26 -0'24 
15'57 15'89 3.0'32 
16'28 15'97 -0'31 
16'47 16.og -0.38 
16'67 16'54 -0.13 
17'23 17.38 +0'15 
17'67 17.51 -0.16 
17'23 17.51 -1- 0.28 

+[I~.SO] 17'51 . . . . . . 

- - -- - -. - . . . - .- - - - - -- 
Date. ! Obs'd D. p. Compld D. C-0 .  I a t .  

--! -. 

+17'W I 1834.4 
rt1.83 11 1835.9 
$0'24 , 1839'3 /I 1840.5 

S .  Doc. 25-12 

1785'5 
1789'5 
1791'5 
1792'3 
1793'6 
1805'3 
1810.5 
1811.5 
1814'5 
1820'8 
1821'7 
1822.2 
1823'6 
1824.2 
1831'7 
1832'4 
1833'5 

12'58 12'24 1842'7 
11.75 12'22 4-0'47 ' !; 1846.5 
13.00 12'20 -0.80 
12'42 12'20 -0'22 

12.54 12-17 -0.37 
11.58 12.08 $0.50 
11.62 12'08 $0.46 

1847'7 
1848'5 
1849'4 
1850'3 

1 1851.7 
12.25 12.09 -0.16 1 1853'1 
11.83 12-14 +o'jl  1 1858.8 
12'54 12'33 -0'2r 1859'5 
12.90 12'36 -0'54 1860.8 
13.00 12.39 -0'61 1865'5 
13.00 12'45 -0.55 1879'7 
12'67 12.49 -0.18 1 1887'5 
13'40 12-99 --0.41 1 1889.0 
13'00 13.05 io .05  // 1890.5 

4-12.75 $13'14 +0'39 
I 



UNITED STATE8 COAST AND GEODETIC SURVEY. 

h'ecular variations of the magnetic declination, dip and intensity-Continued. 

QUEBEC, CANADA-Continued. 

UII' Ah'D I N T E N S I T Y  AT QUEBEC. 

NO. 
- 

Date. 

1842, Sept. I. 

1845, June 23. 

1859, June 18, 19. 

1879, Sept. 16, 19. 

I References. 

i 
Sir J. H. $efroy and Lieut. C. Younghusband. 

Near Artillery Barracks. 
Sir J. H. Lefroy and Lieut. C. Your~gliusband. 

Near Wolfe and Montcalnl iilonunients. 
C. A. Schott, U. S. Coast Survey. Near Wolfe's 

monument. 
J. B. Baylor, U. S. Coast & G. S. Near IVolfe's 

monument. 

CHARLOTTETOWN, PRlNCE EDWARD ISLAND. 

9=46O 14/ A=63O 27' W. of Gr. 

1833- 
1842, June. 
1857, May. 
1858, May 18. 
1859, May 20. 
1860, May 17. 
1861, May 14. 
1862, May 27. 
1875'3 
1876.3 
1879'3 
1880'3 
1881 '3 
I 882 '3 

18S3, Aug. 29. 
1883, Sept. 22. 
I 886.3 
1888- 

So. References and remarks. -I Date. 

P. Barlow's isogonic chart. i 1 
Capt. Bayfield, R. N. 

I 

I' Lieut. J. C. Rich, U. S. N. Red'n to  town - 4 9 .  Mean of 3 val- 
Lieut. R. B. m k ,  U. S. N. } u u  23O 14'. 
British officers, U. S. Hydr. Office Doc. I-, II'asl~ington, 1895. 
U. S. Hvdr. Office, Chart No. 1068. variation decreasinz 2) annu- 1 I ally. - [ ~ o s s i b l y a  computed value.] 

" 

I 
I ! =  +15~.50 4- 7.72 sin (1.057n + 58O.6). Ari approximate exprcssior~. 

Date. p. Comp'd D. Date. Obs'd D. p. Comp'd D. 

No obsorvationcl (so far as known) for dip and iutaueity at Charlottetown. 
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8ccular variations of the nt.agnetic declination, dip and intensity-Continued. 
MONTREAL, CANADA. 

q=4s0  3d.5 A=73O 34I.6 W. of Gr. 

[MoGill Univor8ity.J 

Date. I Referexices nud rexnnrks. 

;700- 
17491 Aug. 1. 
1750- 
1785- 
1793, July 26. 
1814- 
1834- 
1835- 
1842, Aug. 
1859, July 20. 
1879, Sept. 25. 
1893- 

0 / 

10 38 W. M. Gillion in  P. Kalm's travels, etc. London, 1771. Vol. 3. 
C. & G. Survey Bulletin No. 6. Not used. 

8 24 W. Surveyor-General Holland. 
8 15 W. 1 J. McCarthey. 
7 45 W. Becquerel. - 

8 oo W. i Capt. Bayfield, R N. 
CI so W. Communicated by V. Colvin. 

U=+I 1O.87+4'33 sin (1.45 ?)r--18°.8) 

8 J7.6 W. 
12 21 W. 
13 40.5 W. 
I4 24 W. 

- - I Dnte. / ohs'd D. ). Comp*dD. C-0. / 

Sir J. H. Lefroy. - 
C. A. Schott, U. S. Coast Survey. Grounds of McGill University. 
J. B. Baylor, U. S. Coast & G. S. Grounds of McGill University. 
U. S. Hydr. Office. Chart No. 1353, with note : i ~ ~ c r e n s i ~ ~ g a l ~ ~ ~ u a l l y  
3/. [Probably a computed value.] 

DIP AND INTENSITY AT YOXTRXAL. 
- 

I Date. I 8. H. I References. 

1833- 
1838- 
1842, Sept. 16. 

i 1843, Apr. 251 29. 
1843, Aug. 
1845, June 20. 
1859, July 20. 

1879, Sept. 25. 

Capt. Back, R. N. 
Estcourt. 
Sir J. H. Lefroy. At St. Helens Isle, near artillery 

barracks. 
Sir J. H. Lefroy. 
Dr. A. D. Bade.  
Lieut. C. Younghusband. Foot of Mountain. 
C. A. Schott, U. S. Coast S. Grounds of ~ c G i l l  

university; 
J. B. Fa lor, U. S. Coast & G. S.  rounds of 

~ c ~ l 1 Y u n i v e r s i t ~ .  
I I I -- 

@ = 77O.08 - 0.01 I I tn - o.ooo 382 In2 
H=o.14o 2 + o . m  015 + o-ooo 007 3 

-- 
Date. Obs'd 8. Cotx~p'd 8. 

0 0~1400 0'1405 +0'-5 
1833'5 77.10 77-16 +om6 1843.5 0'1422 0.1404 
1842.7 77'22 77.14 -0.08 
1843'3 77'15 77.14 -0.01 

0.1389 0.1403 ; :{ 1 1859'5 0'1413 0'1410 
- 

1845'5 , 77'14 77.12 -0.02 1879.7 0.1471 0.1471 
1859'5 1 76'86 76.94 $0.08 1 I.-- i O'<- 

I 

1 1879.7 , 76.43 76'41 , -0.02 , 



UNITED STATES COAST AND GEODETIC SUR.VEY. 

Secular variations of the mugnetio declination, dip and intensity-Continued. 

MONTREAL, CANADA-Continued. 

COMPUTED DECENNIAL VALUES. 

I Dale. I U. 8. Ii .  

EASTPORT, ME. 

D=+15~'18+3'79 sin (1'251n+31~'1) 

p=44O54lo4 A=66O59"2 W. of Gr. 

[Fort Elullivan.] 

Date. Obs'd D. 
-- 

0 

+17'53 
73'30 
I I '40 
12.67 
12'32 
14'50 
17'95 

+I7'99 

So. ; Date. 
I I -- 

I 1604-1612. 
i 1620, about. 

Date. 

D. 

0 / 

13.4 W. 
W. 

17 32 W. 

3 W. 

11.4 W. 

12 40 W. 
12 19 W. 

: 
17 57'1 W. 
17 59.2 W. 
18 00.6 W. 
18 02.3 W. 

2 

3 

4 
5 
6 

References nnd remnrks. 

R. Dudley's Arcano del Mare. Not used. 
Edm. Halley's Tabula Nautica. 

Champlain. Observed on Douchet Island, St. Croix River. 

C. & G. S. Rept. for 1888, p. 306; value deduced from observa- 
tions a t  17 stations. 

C. & G. S. Rept. for 1888, p. 308; value deduced from observa- 
tions a t  19 stations. 

Des Barres' Atlantic Neptune. At Grand Menan Island. 
Chart of niouth of St. Croix River. Red'n to Eastport-5/. 
P. Barlow's isogonic chart. 
G. W. Dean, U. S. Coast Survey, a t  Calais. Not used. 
G. B. Vose, U. S. Coast Survey. .A u 
G. B, Vose and S. Walker, U. S. Coast S. 
S. Walker, R. IT. Talcott, andE.Goodfellow,U.S.Coast S. 
E. Goodfellow, U. S. Coast S. 

1700- 

175- 

1775- 
1797- 
1833- 

E. Gmdfellow, A. T. Morman, and H. W. Richardson, 
U. S. Coast S. . 

H. W. Richardson, U. S. Coast S. . 
Dr. T. C. Hilgard, a t  Fort Sullivan. 

I 

12 

13 
14 

1857, Sept. 16, 19. 
7 / 1860, Aug. to  Dec. 

8 1 1861, Jan. to Dec. 
g 1862, Jan. to Dec. 

10 
1864, Jan. to July, incl. 18 03.7 W. 

1865, July 22-25. 1 18 06.1 W. 

1863, Jan. to  Dec. 

J. B. Baylor, U. S. Coast & G. S. Parade Ground, Fort Sullivan. . . 15 

1873, Sept. 2,3. 
1879, Aug. 27,28. 
1887, Aug. 24-26. 

18 56.0 W. 
19 07.8 W. 

16 i I ~ ~ ~ , A u ~ . I o , I I .  
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Secular variations of the magnetic declination, dip and intensity-Continued. 

EASTPORT; ME.-Continued. 
DIP AND INTENSITY AT EASTPORT. 

0l)s'd I-I. Cotl~p'd H. 

Date. I D. FC. 11. 1:. 

Date. 

B.4NGOR, ME. 

1879, Aug. 27, 28. 75 12.2 0'1570 0.6146 
1887, Aug. 24, 26. 74 54'2 0'1573 J. B. Baylor, U. S. Coast & G. S. At Port 

1895, Aug. 10, r 1. 74 37.6 0.1598 0.6028 
-- 

B. 11. Refererlces. 

I I 

i 2 
: 3 

[Tlromae l1111.] 

0 / 

75 53'1 0'152.5 0.6252 
75 5 I 'o 0.1525 0'6238 
75 48.5 0'1523 0.6211 

75 48'3 0.1526 0'6225 
75 45'8 0.1528 0.6215 

75 44.7 0.1529 0.621 I 
75 24'3 0'1551 0.6155 

1860, Jan. to Dec. 
1861, Jan. to  Dec. 
1862, Jan. to Dec. 

NO. I 
I 

4 1863, Jan. to Dec. 
5 1864, Jnn. to  July. 

6 1865, July 22-25. 
1873, Aug. 28-Sept. 4. 

Date. l- 

G. B. Vose, U. S. Coast S. 
G.B.VoseandS. Walker,U.S.CoastS. 0 p, 
S. Walker, R. H. Talcott and E. 

Goodfellow, U. S. Coast S. 
E. Goodfellow, U. S. Coast S. 
E. Goodfellow, A. T. M o s m a ~ ~ ,  11. 

W. Richardson, U. S. Coast S. 

} J. Henick. 

N. Barker. 

3 O L . ~  
,n 0 rJ coz .2 

?$ 
%a 

I 805- 
1837- 
I 840- 
1844, June to Oct., incl. 
1857, O C ~ .  13, 14, 1.5. 
1879, Aug. 21. 
1 8 9 ,  Aug. 20, 21. 
1895, Aug. I, 2. 

W. P. Parrott and S. Nott. 
G. W. Dean, U. S. Coast S. On Thomas Hill. 

J. B. Baylor, U. S. Const and G. S. On Thomas Hill. 

Prof.H.W.Ricl~ardson, U. S.Coast S., 2 
Dr. T. C. Hilgard. At Fort Sul l iva~~.  

o 

11 

I3 
13 
14 
15 
16 
16 
16 



URITED STATES COAST AND GEODETIC SURVEY. 

Secular variations of the ntagttetic declination, d ip  and intensity-Colltinueci. 

BANGOR, ME.-Continued. 

D +  13~'60+3'60 sin (1.30 NZ + 14O.r) 

Dnte. Ohs'd D. p. Comp'd D. C - 0 .  

DIP Ah'D INTENSITY AT BANGO11. 

Obs'd 0. Comp'd 0. 1 Date. I Obs'd H. Conlp'd 1%. C -0. I 

References. 

Maj. J. D. Graham. 
G. W. Dean, S. Harris, 11. \V. 

Bache, U. S. Coast S. 
C. A. Schott, U. S. Coast S. 

J. B. Baylor,U. S. Coast &G.S. 

CO&fI'UTISI> DRCENXIAL VALUES. 

0. II. F. 

0 / 

76 11'6 . . . . . . . . . . . .  
76 14.7 0.1490 0~6265 

76 05'3 0.1477 0.6143 
75 29'8 0.1529 0.6107 
75 13'2 0.1540 0'6036 
74 59.4 0.1558 0.6016 

Xo / Date. 

1 Dale. I D. 8. 11. 

I I 

( 2 

1841, July. 
1857, Oct. 10-16. 

1863, July lo. 
1879, Aug. 21. 
I*, Aug. 20, 21. 

1895, Aug. I,  2. 
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Secular variations of the magnetic declination, dip and intensity-Continued. 
HALIFAX, NOVA SCOTIA. 

p=44O39"6 A=63O 35/'3 W. of Gr. 
[Navnl ynrd observatory.] 

I I Dnte. ! References and remarks. I 

! No. I Dote. I i .  . I References. 1 

- 

1604-1612 
1620, about 

17- 

1750- 
1756- 
1775- 
1 798- 
1818 ( I )  
1821, June to Nov. 
1833- 
1852. Aug.-1853, Aug. 
1852-53. 
1860, July 22. 

1866, Apr. I ,  3. 
1873, May 1.5. 
1879, Sept. 8, 10. 

189- 

I 

"An observation in 1896 detnnnds 0=740.944.016 I m t An obeervntioll in rSgd demands lI=o'151 8+o'oa, 130 tu-1-o'oa, ooa 85 ?n* 

0 / 

15% W. 
14 W. 

W. {:?$ W. 

12 W. 
12 50 W. 
13 35 W. 
6 W. 
17 28 W. 
17 36 W. 

W. :gK 46 W. 
18 51 W. 
rg 55 W. 
21 05.6 W. 
21 35 W. 
20  43.3 W. 
21 00 W, 

- 

Cham lain, a t  Cape La Have. 
R. Du&ey7sArcano del Mare. C. &G. S. Rept. for 1888, App. NO. 6. 
Edm. Hnlley's Tabula Nautica. 
Rough valuededuced fro~ucoutemporaueousobs. C. & G. S. Bull. 

No. 6. 
Reference as above. 
C. Morns. 
Des Barres' sailing directions. 
T. Backhouse, plan of Halifax. 
J. Napier's remark book. 
Reference as above. 
P. Barlow's isogonic chart. 
J. Hill, remark book. 
Capt. Bayfield, R. N. 
Capt. Orlebar, R. N. 
Halifax Dock Yard. 
H. M. S. Challenger. At drill ground, Dock Yard. 
J. B. Baylor, U. S. Coast and G. S. Report for 1881. 
Brit. Admy. Chart 31 I, with note: Mag'c Var'n nearly stationary. 

U -= ~ 1 6 O . 1 8  4-4'53 sin (1.0 ? t~+46~ '1)  

Sir E. Home. Dock Yard Observatory. 

Estcourt. Dock Yard Observatory. 
G. W. Keely, U. S. Coast S. Dock Yard Ob- 

servatory. 

1834, May 27. 
1837, June 7. 33 :::$ } 0.5966 1 74 58 

1). p. Comp'd D. C-0. 

0 0 

1608.0 4-16.25 t-17.42 -t1.17 
1620.0 14.00 % 15'70 +''TO / 
1700.0 12.75 11.80 -0.95 
1750.0 12'00 % 12.52 +0.52 

1838'5. 
1847'5. 

74 45 ...... . . . . . . 
75 37 (?) 0.1497 06326 

1873, Nax13, 15, 16. 

1879, Sept. 8-10. 
1881, Nov. 2. 

Date. 

1833'0 
1852'7 
1853.2 
1860.5 

74 48.2 0.1561 Macleer arid Bromley, H. M. S. Challeuger. 
Dock I'ard drill ground. 

74 39'2 0.1592 J. B. Baylor,U. S. CoastandG. S. Dock ard. 
74 29 0.1595 0.5962 1 Lieut. S. W. Very, U. S. N. Dock Yug 

-- --- 
Obs'd 1). p. 

0 

+17'50 +18.38 +oa8S 
18.77 19.59 i0 .82  
18.85 19.62 $.0.77 
79'92 19.96 $0.04 

1756.5 12.83 12.85 +o.oz ! 1866'3 
1775'5 13'58 1873'4 
1798.5 16.50 ::;: 2:::: 1 1879.7 

17'32 -0.15 1, 1890.5 
fr7.56 -on$ 

I 

21.09 20.19 -0.9 
21.58 20'42 -1.16 
20.72 20.57 +.I5 

+ 2 1 m  j20'70 -0.30 

DIP AND IXTENSITY AT IIALIXAX. 

i 



UNITED STATES COAST AND GEODETIC SURVEY. 

Secular variations of the naagnetic declination, dip and intensity-Continued. 

HALIFAX, NOVA SCOTIA-Continued. 

, COMPUTED DECENXIAL VALUES. 

/ Date. I D. 8. H. 

BURLINGTON, VT. 

DIP AND INTENSITY AT IIUR1,INGTOK. 

~ = M O  28/.7 A=73O 12/'0 W. of Gr. 

[Burlington Univorsity.] 

I Date. H. References. 

References and remarks. 

Dr. \Villiauis. 

} J. Johnson. 

1 
Prof. G. \V. Denedict. 

J. Johtisoii. 

D. 
-- 

0 / 

7 38 W. 
6 12 W. 
7 30 W. 
7 42 w. 
7 36 W. 
8 I0  W. 
8 15 W. 

25 W. 

Date. 

r 
2 

3 
4 

I 
I I 
! 2 

1 3 

I 8 50 W. 
9 45 W. Prof. G. W. Benedict. Not used. 
9 42 \V. J. Johnson. 
9 22 W. . Dr. J. Locke. 
9 57.1 W. C. A. Schott, U. S. Coast S. At encanlpment flagstaff near the 

lake shore. 

1793- 
1805- 
1818- 

' 9 

10 
rr 
12 

1845, June 26. 
1855, Aug. 28. 

1873, Oct. 13, 14, 15. 
1890, Sept. 26, 27, 28. 

1834- 
1837- 
1840-- 
1845, June 26. 
1855, Aug. 28. 

i 

4 1822- 

1 7 1831- 

75 37'0 0'1564 0'6296 
75 56.8 0.1579 0.6502 

75 24'2 0.1580 0'6271 
74 53'5 0.1604 0'6154 

! 8 

Dr. J. Locke. 
C. A. Schott, U. S. Coast S. A t  flagstaff north 

of city. 
Dr. T. C. I-Iilgard. Grounds of University. 
J. I3. Baylor, U. S. Coast and G. S. Grounds 

of University. 

ro 57 W. I G. A. Marr. 
I I 19.0 W. I Dr. T. C. Hilgard. At University station. 

1832- 

13 
14 

1870, Nov. 12. 
1873, Oct. 14, 15. 

15 1890, Sept. 26, 27. 1 12  01.9 W. I J. B. Baylor, U. S. Coast and G. S. At University station. 
I 
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Secular variations of tlce vaagnetic decZina,tion, dip aicd intensity-Continued. 

BUKLINGTON, VT.-Continuod. 

9=43O 421.3 h=72O I ~ / ' I  \V. of Gr. 

Dnte. ! 
I 

l o  

I)=+ g0.38+ 3'75 sin (1'4 rtr - - s o y )  

1). 
- - 

/ 

\ 
15 \V. 
15 W. 
27 W. 
49'6 W. 
05.3 W. 
50.5 W. 
38.4 \v. 
57.2 I\;. 

. . . - . - . 

1765- 
1810-- 
1839- 
1855, Sept. 18. 
1873, Oct. 4-1 I .  

( 1876. dug. 3 .5 .  
1879, Oct. 6. 
1879, Oct. 7. 
1890, Sept. 20, 22, 23. 

I 1)nle. ( Obs'd D. p. Cotllp'd I). C - 0 .  I 

Kefcrellces nnd rc~~lnrka. 
. - -. .. . . 

I'res. \i71~eclock. " ' I  

Prof. C. A.  Young. 
J. .V. Clark. 
Dr. T. C. Hilgnrd. h'enr obse~atory.  
F. E. Hilgard. At \Vhite River Jutlction. 
J. n. Baylor, U. S. Coast nlld G.  S. Near observatory. 
‘ 6  I 4  1 6  4 1  6 1  ' 8  g t  6 ,  ' I  j,/ mile west of obsenratory. 
, I  ' 6  I ,  1' ' I  " ' I  1' ' 1  I '  ' I  6 '  I' 

. . -- - 

7 
4 
9 

10 
10 
I I 
10 
I I 
I I 



UNITED STATES COAST AND GEODETIC SURVEY. 

Xecular variations of the magnetic declination, dip and intensity-Oontinned. 

HANOVER, N. IT.-Conti~~tiod. 

DIP AND INTENSITY AT HANOVER. 

Date. 11. Xrferences. I 
1873, Oct. 4-10. 
1879, Oct. 6. 

1879, Oct. 7. 

PORTLAXD, ME. 

0 / 

75 21.1 0.1593 0'6299 
74 55'8 0'1604 0'6168 

75 02.7 0.1601 0'6205 

74 43'4 0'1608 0'6104 3 

9 = 43O 38'.8 A = 70° 16'.6 W. of Gr. 

Dr. T. C. Hilgard. Near observatory. 
J. B. Baylor, U. S. Coast and G. S. Near ob- 

servatory. 
J. B. Haylor, U. S. Coast and G. S. % mile 

west of observatory. 
J. B. Baylor, U. S. Coast and G. S. % mile 

west of observatory. 
189,  Sept. 20, 2 I ,  22. 

/ NO. ( Date. I D. I References attd remarks. I 
i -- 

I 

2 

1887, Oct. 14, 15. 
1895, July 26, 27. 

. - .. 

1b0.i-1612. I I . Chan~plain, a t  the xuouth of the Kenriebec River. Not used. 
I 

1620, a b u t .  Arcano del Mare. 

1700- 
IIalley's Tabula Nautica. 

C. and G. S. Rept. for 1888, p. 306. Value deduced fro111 obs'ns 
at  19 stations. 

1750- and G. S. Rept. for 1888, p. 308. Value deduced froni obs'ns 

3 
4 
5 
6 
7 
8 

g 
10 
I I 
12 

13 

J. B. ~ a ~ l o r  U. S. Coast and G. S. At Bramhall Hill. 
I 1  I 1  ( I  I (  I t  I< II ( 6  I 1  ,I 1, I I I 

( Dale. 1 Oln9(l 1). I .  Cnll~p'd 1). C - 0. / Dale. I Olr9d D. p. Colilp'd D. C - 0 .  I 

1763- 
1775- 
1833- 
1845, June 4. 
1851, Aug. 18, 20. 

1859, July 15. 
1863, July 6. 
1863, July 15. 
1864, Aug. to Dec. 
1865, Jan. to  Dec. 
1866, Jan. to Mar., iticl. 
1873, Sept. 8, 9, 11. 

7 45 TV. 
8 30 W. 

10 \V. 
I I 28.3 I\'. 
I I V .  

a t  17 stations; 
Prof. J. Winthrop a t  Falmoutli. 
Iles Bnrres' Atlantic Neptune. 
1'. Barlow's isogonic chart. 
Dr. J. Locke. 
J. E. I-Iilgard, U. S. Coast Survey. At Bramhall Ilill. 

12 20 \V. At Bramhall Hill. 
At Munjoy Observatory. Notused. 

12 28.2 \V. At Bramhall Hill. 
12 43.7 W. 

S. Coast S. At Branhall Hill. 
12 42'9 W. 

Munjoy Observatory. Red'n to  
I 
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fiecular variations of the magnetic declination, dip and intensity-Oontinued. 

PORTLAND, ME.-Continued. 

DIP AXD INTEXSITY AT PORTLAND. 
-- 

I .- I NO. ( Dote. H. Referetlces. I 
1845, June 2. 
1851,Aug.15,20. 

, Ju ly  15. 
July 6. 
July 1s. 
Aug. to Dec. 
Jan. to Dec. 
Jan. to  Mar. 
Sent. 8. 11. 

Dr. J. Locke. 
J. E. Hilgard, U. S. Coast S. On Bramhall 

Hill 
~ . A : ~ c h o t t , ~ .  S. Coasts. OnBranlhallHill. 
I &  ' 4  L <  ( 6  4 '  4 '  

' I  Munjoy '' 
I '  ' I  ' d  6 '  " ' 6  

" 1 
Prof. H. W. liichardson. At Bramhall Hill 
" ' 6  I' " } M a g n e t i e O b  ,' I '  ( I  " J servatory. 

Ilr. 'I'. C. Iiilgard. 011 Riul~joy I-Iill. 
1. I3. Ra~lot.. U. S. Coast and G. S. 011 Bram- 

1 74 04.6 0.1664 0.6065 J. B. Baylor, U. S. Coast and G. S. On Bram- 

I 
hall Ilill. 

Date. Obs'd 63. Coulp'd 0. C-0. Obsld H. Conlp9d Ii. C-0. 1 

Dote. R-T-r 
1873, Oct. 17, 18. 
1879, Oct. 14, 15. 
1890, Oct. I, 2. 

RUTLAND, VT. 

9 = 43O 36'2 A = 72" 55"o W. of Gr. 

[City Pnrk.] 
-- -- 

1). Keferences nnci remnrks. I 

-- - 
I 

6 01 W . 1 )  
g 49 W. C. A. Schott, U. S. Const S. Nenr post-ofice. 

I 0  40.2 W. 
11 9.0 W. 
11 32'6 W. 

Dr. T. C. Hilgard. Ncar post-ofice. 
J. B. Bnylor, U. S. Coast S: G. S. Nenr post-ofice. 
J. 13. Baylor, U. S. Coast &L G. S. In city park. 



UNITED STATES COAST O T D GEODETIC SURVEY. 

Secular variations of the magnetic declination, dip and intensity-Continued. 

D=+ 9O'80+ 3'44 sin (1'42 m- 21~ ' s ) .  

DIP AND INTENSITY AT ROTLAND. 

Date. H. F. 1 References. I 

COMPUTXD DISCENXIAL VALUES. 

I 
2 

3 

4 

PORTSMOIJTH, N. H. 

9=43O 04'3 k=70° 42''s W. of Gr. 

[Newcastlo Light-Houee.] 

1859~July21. 
1873, Oct. 16, 17, 18. 
1879, Oct. 14, 15. 

1890, Oct. I ,  2. 

75 19.8 0.1597 0.6308 1 C. A. Schott, U. S. Coast S. Near post-office. 
75 05.1 0'1610 0'6257 Dr. T. C. Hilgard. Near post-office. 

- 
Keferetlces nnd remarks. 

Holland. 
Des Rarres' Atlantic Neptune. 
P. Barlow's isogonic chart. 
Maj. J. D. Graham, U. S. E. At Boiling Rock. 
J. E. Hilgard, U. S. Coast S. At Kittery Point, Me. 
C.A.Schott, " " " " " " ' I  I '  

J. B. Baylor, U. S. Coast & G. S. At Kittery PqFt ,  %. 
' 4  ' I  ' 6  ' I  " I l  ' I  '< ' 6  (6 < I  

74 49'5 0.1637 0.6253 

74 21'5 0'1638 0.6076 

D. 

0 I 

7 46 W. 
7 45 W. 
8 45 W. 
9 47 W. 

10 30'2 W. 
11 15.0 W. 
12 31.3 W. 
I2 44.3 W. 

No. 

I 
2 

3 
4 

J. B. Baylor, U. S. Coast & G. S. Near post- 
office. 

J. B. Baylor, U. Coast & G. S. I n  city park. 

-- 
.Date. 

1771- 
1775- 
1833- 
1844-45. 
1850, Aug. 28, Sept. 2. 

18591 July 14. 
1879, Aug. 13, 14. 
I-, Aug. 28, 29. 
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Seoular variations of the naagnetic declination, dip and intensity-Continued. 

PORTSMOUTH, N .  H.-Contini~od. 

D=+ 1 0 ~ ~ 5 5  +3'& sin (1.4 ? i~-5~ '1 )  

I Date. / O h 9 d  D, . Con~p'd D. C-0. 

DIP AXD INTENSITY AT PORTSMOUTH. 

COMPUTED DECENNIAL VALGES. 

No. 

I I 

I 
2 

! 3 

CHESTERFIELD, K .  H. 

Date. 

1850.7 
1859'5 
1879'6 
18go.6 

p=4z0 53/'5 A=7z0 24/ \Xr. of Gr. 

References. 

J. E. Hilgard, U. S. Coast S. At Kittery 
Point, Me. 

C. A. Schott, U. S. Coast S. At Kittery 
Point, Me. 

Date. 

1850, Aug. 29, Sept. 4. 

1859, July 14. 

1879, Aug. 13, 14. 

Obs'd @. Comp'd 9. C- 0 .  
p- 

0 0 0 

74'95 75.10 +o'15 
75'07 74'89 - 0 ' 1 8  
74'44 _ 74'41 -0'03 
74'08 . 74'15 +0'07 

tery Point, Me. 

tery Point, Me. . 

1 
J. B. Baylor, U. S. Coast & G. S. At Kit- / 
J. B. Baylor, U. S. Coast & G. S. At Kit- 

- 

@ .  H. F. 

0 / 

74 57.2 0.1614 0.6216 

75 04'2 0.1612 0'6257 

1890, Aug. 28, 29. 

74 26'2 0.1654 0'6166 

74 04'5 0'1657 0.6040 

No. - 
I 
2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

13 
14 
15 

Date. 

1813.0 
1815.0 
1817.0 
1819.0 
1821.0 
1823'0 
1825'0 
1827'0 
1829'0 
1831.0 
1833.0 
1835.0 
1837.0 
1874, Oct. 4. 
1890, Sept. 14,16. 

D. 

0 / 

6 25 W. 
6 12 W. 
6 03 W. 
6 02 W. 
6 04 W. 
6 21 W. 

Keferet~ces nnd reninrks. 

6 ,, ,i,. Nathan Wilde. The original series has been c h a n g d  from annual to  

6 4o 1 biennial values by taking means of ronsecutive years. 

6 56 W. 
7 08 W. 
7 22 W. 

One mile east of Factory Village. 
coast & G. S. One mile east of Factory Village 





TIIE IlMERI CAN 

SCENIC and HISTORIC PRESb3VATIOlJ SOCIETY. 

Tribune Bujldjng 

New York City 

March 3rd, 1910. 

Ilon. 0. h'. Tittmann, 

Super i nt en?ent, C . & G. Survey, 

Washington, D. C. 

Dear Sir: 

Referring to our recent corrospondenco in regard to the 

secular vhrLation of the magnutic declination in the vicinity of 

Now York, it occurs to me that purhaps I can in a very em~!1 mans- 

ure, reciprocate your courtxmy in sending mu tho two Government 

publicatiors, by calling your attention to an error which may have 

oomo bearing on the future deductions of your export on tho subject 

of the magnotic declination in the vicinity of Now York. In the 

table on page 207 of tho Roport for 1905, Part 2, Appendix No. 1, 

it is otated: "li. Hudson, on his third voyngo found 8 degroes west 

on the Jersey shore a little bolow tho rnobfih of the Hudson River. 

bobahlo error plus or minus 2 O  e~timnt~ed." Tho date opposite fbfa  
I !  I 1  

reference is "IGOCJ, Sspt ." Thu date shol~ld be Sept 2. Referring now to 

Page 191 of the snmo publication under the heading "Alh~ny", YO" i b  

t h o  following entry: "1609, Sept. 13, 13O %st. Rohort Juot, sailing 

was1;or of Hbndrick Hudson's ship the "Ilelf Moont1 on tide water of U p  

por Hudson. CommtlnicatolI by Verpla~~ck Colvin 1P33." Mr. Col.vin is in 



error in locating this observation on tho upper Huddonh Hudson was in 

New York harbor, according to the unnnimous intnrpretation of Juetls 

Journal, until arid including September 11th. On Sep1.embor 12th he entsred 

tho Ilulson River propor and anchorod somewhere opposite the present City 

oP Now York. On the 13th, tho 3atu of th3 observation, quotod by Mr. 

Colvin, ho was still opposite the upper part of Now York City Ir that 

vicjnityItbecause his Dournol of the 14th shows that he was obliged to 

proceed 12 l enguos  farther before he c m o  to the narrow passage betameen 

Stony Point and Vor Pl.a~:ck'e point. So far as prosent investigation 

e;oes, theroforo, the observation showing a magnetic declination of 130 

mas made nonr the northern bounclarp of Nuw York City. 

Ae on page 297, your expert intimato8 a probable error of 2 0  

whe1-1 IIudsonts observation shoc~od a qeclination of 8O, and nn ho 4ooon't 

intimato any error in connectian with tho oboorvution of the 13th showing 

13O vsriatjon, i t  may bo that ho would lik% to consider those figures 

further in a futuae publication. 

Yours very truly, 

(si gned) E31mrd Hxprnnn Ha11 , 



REPORT FOR 1895-PART 11. APPENDIX NO. 1. 

h'ecular variations of t7~e magnetic declination, di2 and intensity-Continued. 

WILLIAMSTOWN, MASS. 

[Astrouomio obeorvatory.] 

No. 1 Date. I References and remarks. i 

U =  + 8O.84 + 3.13 siu (1.4 m - 14O.o) 

Date. I 0 h . d  D. /I. C0mp.d D. C - 0 .  

1 
2 

3 
4 
5 
6 . 

DIP AND INTENSITY AT W I L L I A X S T O I V N ,  MASS. 

175- 
1786-' 
1833- 
1837- 
1876, July 28, 29. 
1886, Aug. 22. 

No. 1 Date. 

0 / 

7 32 W. 
5 52 W. 
6 15 W. 
7 4 5 W .  
10 31 W 
10 21 W. 

References. 

P. E. Hilgard. At North Adams. 

Lo. '- 

I 

ALBANY, IS. Y. 

q = 4 z 0  39/'z ;1= 73O 45/'8 W. of Gr. 

[Stata capitol.] 

C. & G. Survey Bulletin, No. 6. 
Dr. Williams. 
Prof. A. Hopkins. " " " 
F. E. Hilgard. At North Adams. 
A. Walker and Prof. T. H. Safford. Williams College Meridian. 

Date. 0. H. F. l o ,  1876, July 28, 29. 74 15.3 0.1710 0'6302 

I 

2 

--- - 

Refercr~ces and remarks. 

n 

1609, Sept. 13. 

1610-- 
1625 about 

.---. 
W. 
W. 1 )  W. Van Bemelen'r isogonic charts. Not used. 

W. 

W. 

W. 
W. 

De Isogonen i n  the XVI en XVII Eeuw., proefschrift door W. 
Van Benlelen, Utrccht, 1893. Not used. 

Robert Juet, sailing nlaster of Hendrick H u d s o ~ ~ ' s  ship, the 
Half Moon, 011 tide water of upper Nudson. Conlmun~cated 
by Verplanck Colvill, 1893. 

De Iso onen, etc., W. Van Bemelen, 1893. Not used. 
R. Du5ey9s ~ r c a n o  del Mare. App. No. 6, C. Sr G. S. Rep, for 

1 S 8 .  

planck ~ o l t r n ,  1893. 
Fro111 a parchment map in City Engineer's Office, bearing date 

of Nov. 29,1800, and referring to boutldary lines of the city. 
Signed bv Sinleorl De Witt and Johll E. Van Alen. . Corn- 

w. 
W. 
W. 

1 ulil~icateh by N. Andrews, 1891. 

J 
Van Rensselaer's patent. 
Fro111 a parchment ma in City Engineer's Office, bearing 

date of Jaa., 1773, all$ referring to the charter pf the city. 
Con~nlul~icated by Horace Andrews, city enstleer, 1891. 
IVeighted mean used in the discussion. 

W. Referellcc as for No. 3. (Horace Andrews, 1891.) 
W. 1:rom notes bv 1. R. Bleeker. survevor. communicated by Ver- 



UNITED STATES COAST AND GEODETIC SURVEY. 

flecular variation8 of the naagnetic declination, dip and intensity-Continued. 

ALBANY, N .  Y.-Continued. 

References and remarks. 
-- 

by H. Andrews, 1891. 

Prom a parchment map in City Engineer's Office, bearing date 
of Jan., 1773. Signed by J. Van Rensselaer. Communicated 

From notes by J. R. Bleeker, surveyor. 
Records of Livingstone Manor; referred 

to Albany, 34). 
New York Documentary History. 

11  

Comnlunicated by 
Note from Prof. Joseph Verplanck Col -  

from obser's of 1825. vin, Jan. 23,1893. 
Sirneon De Witt, Surveyor-General. 

,, ,' 1 6  

NO. 

7 

8 
9 

10 
I I 

12 

13 
14 
15 
16 

Date. 

1766- 

1768- 
1787- 

17%- 
1798, Apr. (?). 

1805,July30. 
1807, Sept. 4. 

D. 

0 / 

6 24 W. 

6 39 W. 
5 03 W. 

5 27 W. 
5 oo W. 

4 58 W. 
5 43 W. 

1817, Oct. 4. 
1818, Aug. I. 
1825, Apr. 24. 

5 44 w. 
t ‘  

1828, Sept. 
1828, Sept. 20. 
1828, Sept. 22. 

18 1830, June. 
1831, May 5. 
1831, May. 

20 
21 
22 

23 
24 
25 
26 

27 

28 

29 
30 
31 
32 
33 
34 
35 
36 

6 14 W. 
6 16 W. 
6 18 W. State of New York. 
6 25 W. 
6 32 W. 
6 40 W. Regent's Report. 
6 40 W. " Communicated by Verplanck Colvin, 1893. 
6 40 W. 
6 47 W. 

' 

1831, Nov. 5. 
1833, Nov. 
1834, Oct. I. 
1836, Oct. 29. 
1847, Nov. 
1855,Aug.31. 
1856, Sept I. 
1858, May 12, 13, 14. 

1874, July 25. 

1879, Oct. 21, 24. 

I&, Apr. 10. 
1881, Apr. 30. 
1882, Apr. 
1883, June. 
1884,June3. 
1885, May 22. 
1886, June 5. 
1887, June 28. 
1888, Apr. 25. 
1889, May. 

July 19. 

7 35 w. 
7 54.7 W. 
8 39.2 W. 
8 17.0 W. 

g og W. 

9 51.7 W. 

10 14 W. 
10 20  W. 
10 12 W. 
I0 I7  
I0 24 
I0 '3 W. 
10 16 W. 
10 21 W. 
10 24 W. 
10 23 W. 
10 22 W. 
10 10.1 W. 

I0 g: 10 37 

C. A. Schott,U. S.CoastSurvey. At Greenbush, opposite Albany. 
K. Friesach; corrected for diurnal variation 8' 35/. 
G. W. Dean, U. S. Coast S. At Dudley Observatory. (Old 

location. ) 
Ve lanck Colvin. At his residence in p=42O 39'7, 1 ~ 7 3 '  

4z.6. 
J. B. Baylor, U. S. Coast & G. S. At Dudley Observatory 

station of 1858. 

1890, Oct. 7, 8. 

' 

40 
41 

Verplanck Colvin. At his residence between Western avenue 
and State street; position as above (1874). The station is 

' marked by a brownstone monument. Communicated Jan. 
239 Igg3. 

1891, Feb. 3. 
1892, NOV. 22. 

J. B. Baylor, U. S. Coast & G. S. Dudley Observatory station 
as in 1879 and 1858. Mean .value used. 

} Verplanck Colvin, a t  his residence, as before. 
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Seczclar variatiotbs of tkc ??aagnetio cleclination, dip and intenaity-Continued. 

ALBANY, N. Y.-Continued. 

D=+S0.76+3'33 sin (1.25 VL-18O.o) 

So. 1 Date. 

0 0 0 0 0 I 
1609.7 -i- 13'oo $4 -1- $- 6'78 + 6'87 4-0'09 
1625'0 12'20 7'58 7'59 + O Q I  
16S6.5 10.05 7'97 8'13 +0.22 
1712'5 9'23 8.58 8'20 -0'38 
1735'5 7'67 7'68 4-0.01 1858.4 8.28 8.32 $0.04 
1764'5 6.77 6.03 -0.74 1874'6 ;:z 9'50 +0'36 
1766.5 6'40 5'95 -0.45 1879'6 9'85 -0.01 
I 768'5 6.65 5'87 -0'78 1880.3 10.23 9'89 -0'34 

1833, Apr. 
1834, Aug. 
1835- 
1839, Sept. 
1841, Aug. { 1841- 
1842, Oct. PI. 

I 1844, June 14. 
\ 1844, June 14. 

1855, Aug. 31. 

1856, Sept. 

1858, May 13-19. 

1787'5 
1789'5 
17$'3 
I 805 '6 
1807'7 
1817.8 
1818.6 
I 825.3 
1828.6 
1830.5 

S. Doc. 25-13 

DII' AND TNTENSITP AT ALI3ANY. 
.- 

I i .  Kefcrct~ces. 

, 5'57 5'45 -0'12 

5'45 5.44 -o.or 
5 '00 5'46 $0'46 
4'97 5'57 +0'60 
5'72 5'61 -0.11 

5'73 5'93 +0'20 

5'75 5'96 +o.zr 
6'00 6.25 +0'25 
6'27 6'41 -1.0.14 
6'30 6'52 +0 '22 

Prof. J. FIerlry a ~ l d  Capt. T. J. Crarl~. 
Dr. A. D. I~achc. 
" ' I  ' 4  " and Prof. E. K. Courtenay. 

Prof. E. Loomis. 
Prof. J. N. Nicollet. 
Dr. A. D. naclle. 
Sir J. I-I. Lefroy. 
Dr. J. 1,ocke. At Albany. 
" '' " At Greenbusl~. 

C. A. Schott, U. S. Coast S. At Creetlbush. 

) K. Pricsach. 

G. IV. Dean, U. S. Coast S. At Dudley 01)- 

10.50 10'59 +O'og 
$10.62 $- 10.70 + 0.0s 

1831.6 6.54 6'58 +0.04 
6'71 $0'04 

servatory. 
J. R. Raylor, U. S. Coast Sr G. S. At Dudley 

Observntory. 
J. R. Haylor, U. S. Coast 8: G.  S. At D~tdley 

The diagram on Pliite LZ sllows the observeci a i d  co1nputec2 declin;ttious, the 1:~tter by the 
S-shaped curve; apl):ire~itly tho horizontal lleedle has moved through a coulplete cyclo of about 
two hundred :~nd  oighty-eight years. 

10.33 9.95 --O.37 
10.20 10.03 -0.17 
10'28 10.11 -0'17 
10.40 10.17 -0.23 
10.21 10.23 fo'oz 
10'27 10.30 -to'o3 
10'36 10.37 +o'er 
10.41 10.42 +O'OI 
10.38 10.48 +o'ro 
10.27 10.57 fo.30 

18g1.1 
rSg2.g 

, 1881.3 
/ 1882.3 
! 1883'5 
! 1884'4 

Observatory. 

+6 .76  +o.og ; (*) 
- -- I' 

' 

1885.4 
1886'4 
1887'5 
1888.3 
1889.4 
18go.7 



UNITED STATES COAST AND GEODETIC SURVEY. 

Secular variations of the magnetic declination, dip and intensity-Coatinued. 

ALBANY, N. Y.-Continued. 

DIP AND INTENSITY AT ALBANY-ConLinoud. 

COMPlJTED DECENNIAL VALUES. 

8. H. 71 

SALEM, MASS. 

q=4z0 31I.9 k=70° 52/'5 W. of Gr. 

[Fort Loo.] 

Date. References and re~narks. 

1 
2 

3 
4 

6 
7 
8 
9 

1750-- 
1781, Aug. 
1805,Nov. 
1808, June. 
1810, Apr. { 181o,Apr.,to1811,Mny. 
1833- 
1849, Aug. 20. 
1855, Aug. 25. 
1877.5. 

0 / 

7 53 W. 
7 02 W. 
5 57 W. 
5 20 W. 

U. S. Coast & G. S. Bulletin No. 6. 
Pres. Willard. At Beverly, reduction to Salem - 8'. 
Dr. N. Bowditch. At Salem. 

I '  " " Near Salem. ! 
5 31 W. 
6 23 W. 
8% W. 

10 14.5 W. 
10 49'7 W. 
I W. 

' 6  6 ,, 6 6  ‘, } Mean 5' 57' W. 

P. Barlow's isogonic chart. 
Prof. G. W. Keely. At Fort Lee. 
C. A. Schott, U. S. Coast S. At Fort Lee. 
I. K. Harris. 



REPORT FOR 1895-PART 11. APPENDIX NO. 1. 

Secular varirc,tions of t l~e  ?>zn,gnetic decli?zatio?~, dip and intensity-Oontinued. 

SALEM, MASS.-Col~tiriuecl. 

I>=-1-g0'g5+-3.85 sin (1.4 ~ i r - - ~ ~ - r )  

Iln te. 

I I Dnte. H. I Keferer~ces. I 
0 / 

1849, Aug. 18. . . . . . . . . o.16a9 . . . . . . / Prof. G. \V. Keely. At lCrt  1,ee. 
1855, Aug. 25. 75 36'9 0.1609 

0.6474 ! C. A. Scl~ott,  U. S. Coast S. At Fort Lee. 
1887, Oct. 22, 23. 74 24.8 0.1631 0.6070 J B. Raylor. O. S. Coast S; G .  S. At Fort Lee. 

OXFORD, N. Y. 

cp=42O 26/'5 k=7s0 40"5 \V. of Gr. 

Dnte. 

Kelerences n11<1 re111arks. 

0 / 

3 
3 
4 % 
3 52 \ir. 

27' wllcn reduced to Oxford. 

5 47 \ v . (  
5 50 \ir. 
6 52 W .  I E. Tnitltor. 
6 55.7 IV.  I I)r. T. C. Hi lg~rd .  About % tt~ile nortll of R. R. depot. 

h'o. 
-- 

I 
2 

3 
4 
5 
6 
7 
S 
9 

10 

I I 

1885, Sept. 23, 24, 25. : 7 43'3 IV. / J. IS. Ikiylor, U. S. Coast & G .  St~rvey. 
- 

D=+h0.19+3.24 silt (1.35 w-1SO.9) 

Drlte. 

1792-1895. 
1817- 
1828, July 7. 
1534, Oct. 5). 
1836, Oct. 5. 
1837- 
1838, July 6. 

I 1849, h'ov. 27. 
18571Apr.4. 
1858, Feb. 4. 
1858, 1)ec. 

1874, May 29 to Julie G. 



UNITED STATES COAST AND GEODETIC SURVEY. 

Secular variations oj' the v~ugnetic declination, dip and intc!nsity-Cor~til~ued. 

OXFORD, N. Y.--Coxitixiuecl. 

1)II' AND INTZiSSlTY' AT OSFOIII). 

I 

CAMBRIDGE, MASS. 
9-  4z0 22l.9 L=7l0 07/.7 

D=+g068+2.81 sin (1'32 ?n+5O'9) 

. 

Date.  

1874, June 4. 

1 ~ 5 ,  s e ~ t  '31 '49 ' 5 .  , 

7 
8 
9 

10 
I I  

12 

13 
14 
15 
16 
17 
18 
19 

'o{ 
21 

22 { 
23 
24 
25 
26 

. . .- - -. . . - - 
0. 11. F. I Keferellces. 

- 
0 / 

I 

o.1715(?) o.6128(,,! J. B. Raylor, U. S. Coast & G. S. X mile N. 
of R. R. Depot. Lower value of H. and P. 

I 74 05.8 0.1718 Dr. T. C. Hilgard. mile N. of R. R. Depot. . 

73 4 ~ ' ~  {0.1689 0 6 4 6  ' ] / preferred. 

Date. 

I,&- 

1742- 
175- 

1757- 
1761- 
1763- 

1782- 
1783- 
1788- 
1810- 
1833- 
1835- 
1837- 
1840'4 
1842'2 
1844- 
1845,June2. 
1850, Aug. g. 
1852- 
1854- 
1854, May lo. 
1855, May 22, 23. 
1856, May 16. 
1856, July 17. 
1859, Mar. 
18667-68. 
1879, Aug. 7, 9. 
1895, July 17, 19. 

[Ilnrrnrd Collc.go Obscrcntory.] -- 
I Rcferellces arld re111urks. 

-- 
I 

Date. 

1708.5 
1742'5 
1750'0 
1757'5 
1761'5 
1763.5 
1780'5 
1782.5 
1783'5 
1788'5 
1810.5 
1835'5 
1837'5 

0 / 

9 W. 
8 \V. 
7.8 1 .  

7 20 W. 
7 14 W. 
7 00 W. 
7 02 W. 
6 44 W. 

2 5 : 
7 30 $: 8 

Date. 

1840.4 
1842'2 
1~44.5 
1845.4 
1850.6 
1852.5 
1854.5 
1855'4 
1856.5 
1859'2 
1867'5 
1879.6 
1895.5 

Olw'd D. j. Comp'd D. C - 0 .  

-- 1 
0 0 0 

f 9.00 3-9'72 +0'72 1 
8'00 7'73 -0 ' 27  
7.80 7'4I ---0'39 
7'33 7'16 -0.17 
7.23 7'06 -17 
7.00 7.01 4-0.01 
7'03 6'87 -0 .16  
6.75 6.88 +o.13 
6'87 6.90 +oeo3 
6'63 6'96 -ko.33 
7-50 7.65 +o.15 
8-85 9'04 + o ' ~ g  

f 9 . 1 ~  fg-16 +oaor 

nrattle. 
Prof. J. Winthrop's table. 
C. & G. S. Rept. for 1888, p. 308, deduced froni observations 

at 19 stations. 
Prof. J. Wintl~rop's table. 
Dr. Willianis. 
Prof. J .  \Vinthrop. 
Dr. Williams. 
Dr. Williams and Prof. Sewall. 

}Dr. Williams. 

Prof. Parrar. 
P. Barlow's isogonic chart. Not used. 

Obs'd D. j .  Comp'd D. C - 0 .  

0 0 0 

f 9'30 + 9'35 4-0'05 
9'57 9'46 -0.1 I 
9'65 9'61 -0 .04  
9'53 9'67 3-0.14 
9'50 IO'OI +o'51 

10.13 10.13 0.00 
10.21 1 ~ ~ 2 5  to .04  
10.91 10'31 -0.60 
10.47 10.38 4 ' o g  
10'80 10'55 4 . 2 5  
10.70 11'04 $0.34 
11'77 I 1'67 -+'lo 

4-12'37 2 3-12.25 4 . 1 2  

8 51 W. I Prof. Parrar. 
9 og W. 
g 18 W. 
9 35 W. 
9 39 W. 
9 32 W. 
9 30 W. 

:: :;: 
9 46 \V. 

I0 54'6 W' 
10 50'3 w. 
10 06 W. 
10 48 \V. 
10 41 W. 
11 46'3 W. 
12 22.3 W. 

Illern. Amer. Acad. 
W. C. Bond. 
Prof. J. Lovering. 
W. C. Bond, Harvard Observatory. 
Dr. J. Locke, Harvard Observatory. 
Lieut. J. C. Ives, Harvard Observatory. 

} W. C. Bond, Harvard Observatory. 

Lieut. J. C. Ives, Harvard Observatory. 

W. C. Bond, Haward Observatory. i 
K. Friesach, Harvard Observatory. 
Lieut. W. P. Smith, Harvard Observatory. 
Prof. J. Winlock, Harvard Observatory. 
J. B. Baylor, U. S. Coast & G. S., Harvard Observatory. 

'' " " " Grounds of Harvard Observa- 
tory. 
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8ecuh.r variations of the magnetic declination, dip and intmsity-Continued. 

CAMBIIIDGI3, MASS.-Continuotl. 

DIP AYL) IKTGSSIT'L' AT CAUD1tII)GE. 

1760, Dec. 25. 
1782, June 2. 
1783, Dec. 23. 
1839, Sept. 
1840- 
I 84 I ,  June. 

f 1842-- 
, 1842- 

I 1842, May 4. 

1845, June 2. 74 19'4 0'1668 0'6174 

1850, Aug. 9. 
1854, hlay 10. 

1856, July 19. 

References. 

Capt. Othniel Beal, Boston Harbor. W. 
Whiston's " The calculation of s o 1 a r 
eclipses, etc., with an account of some late 
observations ' ~nade  with the dipping 
needles, etc." Cited by Dr. I,. A. Dauer, 
p. 33 of his inaugural dissertation " Dei- 
trage zur Kentniss der Secular-Variation 
des Erdn~agnetisrnus. " Berlin, 1895. 

i Dr. Willian~s. 

Prof. E. Loon~is. 
Prof. J. Lovering and W. C. Bond. 
Rlai. 1. D. Grallarn and W. C. Bond. 
~ i r j . - ~ .  Lefroy. Grounds of Harvard Ob- 

servatory. 
Maj. J. D. Graham. Grounds of Harvard 

Observatory. 
Dr. J. Locke. Grounds of Hnrvard Observ- 

aiory. 
Maj. J. D. Grallaxn. Grounds of Harvard 

Observatory. 
Dr. J. Locke. Grouncis of I-Iarvard Obsenr- 

atory. 
Lieut. J. C. Ives and A. W. Whipple. Prob. 

red'n -10'. Grounds of Hanrard 0l)serv- 
atory. 

K. 1:riesacli. Grountls of Harvard Observa- 
tory. 

Lieut. W. 1'. Sn~itli. Grounds of Harvard 
Observatory. 

J. B. naylor, U. S. Coast S: G. S. Grounds 
of Ilarvard Observatory. 

J. D. Baylor, U. S. Coast & G. S. Grounds 
of Harvard Observatory. 

@=71O.22 +3'28sin (1'5 ?tz+76O'3) 
H= 0.166 I -,orco ogo ?ti -1- ODXJ a 5  8 n12 

Dnte. Obs'cl 0. Colnp'd 0. C - 0 .  
-- 



UNITED STATES COAST AND GEODETIC SURVEY. 

Secular variations of the magnetic declil~ation, dip t r s ~ d  ij~tensity-Continued. 

CAMBRIDGE, MASS.-Coutinuetl. 

COMPUTED 3)ECENNIAL VALUES. 

/- 1 D. C). H. F. 

-- 

BOSTON, BIASS. 

9=42O 21'.5 A =  71' 03/.9 W. of Gr. 

. - 
) 1 wLD.d D. . c ~ u l p - d  I). c-o .  i/ D:~te. I Olu'd n. j. Coa~p'd D. c- o --I 

[Stnto ~ I o u ~ o . ]  

I' - I 
An observation in 1888 demaude D = + 8O.68 + 2'80 sin (1.82 7n + 60.0). 

-. 

No. 
. - .-A 

I 

2 

3 
4 

5 
6 
7 
8 
9 

10 
11 
12 

-- -. . 

Date. 
. - -... - 

1700-- 
1708- 
'741- 
1750- 

1775-76. 
1782- 
1793- 
1807- 
1833- 
1839- 
1846, Sept. 6, 8. 
1855, Aug. 24. 
1872, Sept. 28-30, Oct. I. 

1884, Oct. 18. 

- - -  - - . - - -- - 
-1 

Kcfcrerlcrs nr~d rc11111rks. 
. - . - .... - -- 

I 

O I - 1 
! 

7'8 C. S: G. S. Rcpt. for 1888, 1). 308, detlucetl fro111 o1)servntions at  
I g statiol~s. 

7 40 W. ) Dcs Barres' Atlantic Neptune. 
7 m \Ir. i Dr. N. l lordi tcl~.  

i 
6 30 W. hZe~n. Anier. Acacl. 
6 05 \V, . W. Rotch. 

I 

8 oo W. I 1'. narlow's isogonic cllart. I 
i 

9 06 W. / W. C. l3011d. At I>orcl~cster. I 

1890, Sept. Y, 9. J. D. Baylor, U. S. Coast S: G. Survey. On Bosto~i Comnion. I - -- 

9 31W. 
lo 14 W. 
I I 15 W. 
I r 36 W. 

Lieut .T.J .Lee.  111SoutliBosto11. 
C. A. Scllott, U. S. Coast Survey. 111 South Boston. 
A. 11. Scott, " " " 

6 '  I '  

I. I<. Harris. 011 Doston Co~rlnior~. 
I I 31 W. Lieuf. C. C. Cor~lwell. Not usetl, redlictioll Lo Boston uncertain. / 



REPOBT FOR 1895-PART XI. APPENDIX NO. 1. 

Secular variations of the magnetic declination, dip and intensity-Continued. 

BOSTON, MASS.-Continued. 

DIP AND INTENSITY AT BOSTON. 

- 
Date. 0. 13. Y. 

0 / 

. . . . . . . . . . . .  1722 % 68 22 

I References. 

1846, Sept. 3-7. 74 12.7 0'1654 0.6079 

Capt. Othniel Beal. Boston Harbor. Cited 
by Dr. L. A. Bauer, p. 33 of his inaugural 
dissertation, Berlin. 1895, from W. Whis- 
ton's " The calculations of solar eclipses, 
etc. " 

W. C. Bond. South Boston Heights. 

}Prof. E. Loomis. 
Maj. J. D. Graham. 
Dr. J. 1,ockc. 
Sir J. H. Lefroy. South Boston near Grove 

Hill. 
Capt. T. J. Lee and R. H. Fauntleroy, U. S. 

Coast S. South Boston Heights. 
C. A. Schott, U. S. Coast S. South Bostoti 

near Blind Asylum. 
A. H. Scott and E. Goodfellow, U. S. Coast S. 

Station as before. 
J. B. Baylor, U. S. Coast & G. S. Boston 

Common. 

1855, Aug. 24. 

1872, Sept. 27, Oct. 5. 

1 8 9 ,  Sept. 8, g. 

Dnte. 

74 29.5 0.1634 0.6114 

73 30'5 0.1694 '0'5969 

73 21'3 0'1726 0.6026 

@=71°'23 + 3.10 sin (1'5 tit + 79'2) 
/T=o.166 o - 0.- 121 ?ti i- O'OOO 007 4 W L ~  

Date. 

Dnte. 



UNITED STATES COAST AND GEODETIC SURVEY. 

Seculur ~ariationcr of the magnetic declination, aip astd intensity-Colltinued. 
PROVIKCETOIVN, MASS. 

p--4z0 03"r A=70° "''3 W. of Gr. 
[Town Hall.] 

I 1 No. i Date. I D. 1 Keferences and reinarks. I 

No. ! Date. Referelices and retilarks. 

0 / 

1609, July 28. 6 W. H. Hudson. ,On third voyage, off the Isles of Shoal?. 
I-, July 29. 5% w. " " Near Cape Cod. 

1717- 
1769- 
1815- 
1819- 
1835- 
I 840- 
1841- 
1842- 
1843- 
1855, Aug. 20. 
1884, June 20. 
1885, Apr. 11, 13, 14. 
1895, Aug. 19, 20. 

: 
3 
4 
5 
6 

R. Tackson. 
Dr. Li. West. 
M. Brown, B. Lockwood, ancl G. Sheldon. 
R. I ~ c k w o o d  (?). 

1 

I I Sillinlan's Journal. 

{ I ~ Z O ,  about. 
17- 
17- 
'75- 
1776- 
1833- 
1835, Sept. 

( ' C. A. Schott, U. S. Coast S. East of Brown University. I 

7 1860, Sept. 14, 15. 

0. T. Sherman. 
J. B. Baylor, U. S. Coast & G. S. East of Drown University. 
I '  I 4  ' I '  " I '  I 4  Station of Brown University. 

12.2 W. 
9% W. 
9.6 1 .  
7.7 W. 
6 %  \V. 
8% W. 
9 20 W. 

R. Dudley's Arcatto del Mare. 
Edtn. Halley's Tabula Nautica. 
C. Sr G. S. Kept. for 1858, p. 306, deduced from obs'ns a t  17 stations. 

' 6  I' 11 'i ' 4  t i  c c  'C3+, " ' i  I '  ' I  I9  ' 4  

Cliart of Nantucket. Reduction to Provincetowti+-45. 
1'. Barlow's isogonic chart. 
Maj. J. D. Graham. 

r r 23.5 W 
I z 37'8 W. 
12 59'2 W 

C. A. Schott, U. S. Coast Survey. Xear Town Hall. 
J. R. Baylor, U. S. Coast & G. S. Close to station of 1860. 
I '  " " " I' " " I '  " Station near Pilgrini I-Jouse. 

D=+ g0'76 4- 3.20 sin (1'30 111 + 1oO.7) 

Ilatr. 

1620.0 
I 700.0 
1750.0 
1776.5 
1833'0 
rS35.7 
1860.7 
1890.7 
rSgg.5 
. -  

Dbs'd D. /. Conip. D. C-0. 

0 0 0 

4-12.20 % 4-12'h +0.60 
9.55 % 10.00 -0.45 
7-70 % 6.97 -0'73 
6'50 6'57 $0'07 
8'25 % 9'13 $-0.88 
9'33 9'38 $0'05 

11'39 11.09 -'30 
12.63 2 r2,63 0.00 

4-12'99 +-12.76 -0 '23  

DIP A S D  INTENSITY A T  I'l<OVISCF:TOT\'X. 
- 

- .. 
Date. I G). 11. I:. ( Kefereiiccs. 

-- I -. -. - - - 
I-:.-;- i 

1 8 9 ,  Scpt. 2,3. 
Hall. 

I 1860, Sept. 14, 15. 1 71 09.7 0.1686 0.6177 i C. A. Scliott, U. S Coast S. Xenr Town Hall. / 
15'0 0.1724 0'5983 

1895, July I I ,  12. 73 03.4 0.1747 0.5995 

J. B. Bayior, I!. S. Coast Sr G. S. Near Town 

J. B..Baylor, U. S. Coast & G. S. Near Pil- l gnnt House. 
- -- 

I'ROVIDEKCE, R.  I. 

p=4l0  50/.2 A=71O 23/.8 

[I%rowr~ Uiii\.ornily.] 
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Secular var iutione of the laa,gnetic d.eclination, dip and intensity-Con tinned. 
PROYIDENCE, H. I.-Continued. 

D=g0~og+3.m sin (1.40?tt-2~'8)+0'15 sin (6m+117O) 

Obs'd D. Date. 

DI1' AXD INTENSITY AT 1'ROVII)EKCE. 

-- 

Date. 

Dr. A. D. Baclie. h'orth of Brown University. 
" , I  ,' nlld Prof. B. H. Courtellay. 

Nortli of nrowtl Universitv. 

1834, Aug. 1 1835- 

Prof. E. Looniis. ~ t e a m b o i t  landing. 
Dr. A. D. Baclic. 
Sir J. I-I. Lefroy. Ncnr stcalnboat landing. 
C. A. Scliott. U. S. Coast S. East of I3rowli 

3 
4 
5 
6 

I 1884, June 20. 
1885, Apr. 11, 13, 14. 

1839, Sept. 
1841- 
1842, Sept. 28. 
1855, Aug. 20. 

J, n. Baylor, U. S. Coast and G. S. %st of 
Hrowii University. 

J. n. naylor, U. S. Coast and G. S. East of 
Brown Uliivcrsity. I 1895, Aug. 19, 20. 

1 

(:OMI'UTEL) DXCEXNIAL VALUES. 



UNITED STATES COAST AND GEODETIC SURVEY. 

Secular variations of the mag~~etic! declination, dip and inteneity-Continued. 

HARTFORD, COXN. 

fp=41° 45"9 h=7z0 4d.4 W. of Gr. 
[Stato Houeo.] 

Refercttces and reniurks. 

' 
From information commuriicated by Arthur W. Rice in  letter 

dated Hartford, July 25, 1891. According to Mr. Rice, the 
present ( 1891 .g declination on the boundary line between 
townships Hart ? ord and Wethersfield, from recprds of 1786 and 
1825, is go 58' W., deduced from the line west of stone N. F., and 
roo 25/ W. froni line east of stone N. I?.; mean value 1- IOO 

I I " ~ .  From observations recently made near Hartford, 5 
values are given, viz: ByH. G. Loomis, C. E., + lo0 20'; by 
Prof. Luther, of Trinity Colle re, + loo; by Mr. I-Iale, in Weth- 
ersfield, 4 miles south of  artf ford, + 10" 06'; by two other enpi- 
neers of Hartford, + loo IS/; and by Mr. Rice, in New Brita~n, 
about 10 miles from Hartford, + roo. Mean of 5 values, + roo 
08', hence I adopt for 1891.5 the value + roo 10'. The east line 
bore in 1713, according to record, N. go0 E.; in 1793 it  bore 
N. 86O E.; and in 1891 ~t bore S. 88O 47/ E.; hence tlie declina- 

I" Date. D. 

0 / 

8 57 W. 

2 

3 
4 
5 
6 
7 
8 
9 

10 

rr 
12 

i 13 

14 
I- 

1750- 
1 7 8 6  
1793- 
181- 
1817- 
1824- 
1828-29. 
1859, July 27. 

1867,Aug.15,17. 

1875 (?). 
1879, July 24, 25, 26. 

1890, Oct. 13, 14. 

1891- ; 

-. -. ..... - i 

I tion in  1713 was I O  13/ less than in 1891.5, i. c., So 57/ W. Also 

6.78 ' 
5 25 . 
4 57 W. 
4 46 W. 
5 36 W. 

2 z: 
7 17.0 W. 

7 49.3 W. 

8 58 W. 

I):: -i-- So.& - i .  2.98 sin ( 1.35 ?lr - 16O.1) 
... .... .......... -.... ................... --.. -....... 

. . . . .  

0 

i-5.97 -0.0s 
7'90 -0.09 

5.14 -0.28 1867'6 8'52 8'46 -0.06 
5'08 4-0.13 1t7.5'5 8'97 9'00 $-0'03 
5.27 -1-0.50 1679'6 9'27 
5'48 -0.12 1890'8 9'73 9'93 -1-0.20 
f 5'76 -1-0.01 1891'5 +10'17 -1-9'97 ----0.20 

li ... .. 

I)IP A S D  INTEXSI'L'Y A T  IIAlLTFOIIl). 
.. . . . .  

I - -  -! 

. . - -. . - .. - - - - -- -- - 
! No. Ualc. ' 0. H. F. Kefcret~ces. 

in 1793 it  was so 13/ less than in 1891.5, or 4O 57/ W. The west 
line bore in 1817 S. 85O IS/ W.,according to record, and S. 
49' W. in  1891 ; hence declination in 1817 4O 34/ less than in 
I@I, or so 36/ W. 

According to C. & G. Survey Bulletin No. 6. 
Dr. Williatns. 
See above note by A. W. Rice. 
Asher Miller, a t  East Hartford. 
See above note by A. W. Rice. 

} N. G o o ~ l w i ~ ~ .  

C. A. Schott, U. S. Coast S. 111 City Park. Reduction to nor- 
mal value of region + 42/. 

C. A. Schott, U. S. Coast S. Near tlie Athel izu~~l .  Reduction as 
above. 

T. C. Ellis. 
8 J. B. Baylor, U. S. Coast & G. S. Station of 1S5g. Iletluction 

as above. 
9 

340 

W'l J. B. Ilaylor, U. S. Coast & G. S. Station of 1859. Reduction 
as above. 

10 z:! See above note by i\. UT. Rice. 
I . -  

- -  

r8391 Sef't. I 2 1859. J U  Y 27. 

- - - 
0 / 

. . . . . .  ...... 73 58.1 
74 07'4 0.1713 0.6262 
73 20.5 0.1753 0'6114 

73 25.7 0.1744 0.6116 
7 3 0 6 ' 0  0.1748 0'6014 

3 

4 
5 

- 

- - - - .- - -- 

Prof. E. Loonlis. Northwest of statehouse. 
C. A. Schott, U. S. Coast S. In park. 
" " i' 'I ' 1  Back of Pros- 

ect street. 
J. 1. Baylor, U. S. Coast & Git3. Inlpark. " " I (  d l  

1867, Aug. 15, 17. 

18791 July 241 25. 
1890, Oct. 13, 14. 
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Secular variations of tibe ntagnetio declination, d ip  and intensity-Coutinud, 

IIARTFOBD, CONK.-Continned. 

DIP AND INTEKSITY AT HARTFORD-Contlnuod. 

( Dote. ( Obs'd 8. Cotnp'd 8. C- 0 .  1 

N E W  HAVEN, COSN. 

COXPUTED DECEXNIAL VALUES. 

p= 41° 18'5 k&7z0 55"7 IV. of Gr. 

1830 
I 840 
I 850 
1860 
I 870 
I 880 

1 
[Ynlo Collage.] 

~ 7 - -  -7 
+ 6.02 74.06 

6'59 74'03 
7'24 73'91 
7'93 73'81 
Y.62 73'62 

z:z i::;: 
+10'4 72'77 

- i 

Dnte. 

I 

1750- 
1761- 
1775- 
1780- 
1811- 
1818, Aug. 

1820, Apr. 
1828- 

1835, Nov. 
1835- 
1836- 
1837, NOV. 
I 840- 
1844, Aug. 28. 
1845, Sept. 10. 

1847, Scpt. 25, 28, Oct. 
1, 2. 

1848, Aug. 21, 29. 
1848, Aug. 10, 12, 14. 
1848, Aug. 30, Sept. I. 
1855, Aug. 17. 
1871, Mar. 
1872- 

1884, June to Dec. 
1884, July 22. 
1885, Jan. to June. 
1895, Aug. 24, 26. 

U. S. Coast & G. S. Ilalletill No. 6. 
Pres. Stiles. 
Prof. Strong. 
Pres. Stiles. 
N. Redfield. 
De Witt. Not used. 
Prof. Fisher. Not used. 

' I  I t  

N. Goodwin. 

I'rof. R. Loolrlis. 
l'rof. E. m n l i s ' s  collection. Not used. 

I?. C. Hcrrick. 

} Prof. J. Reawick, U. S. Coast S. At Pavilion Hotel. 

K. I-I. Fanntleroy, li. S. Coast Survey. At Fort IVooster. Not 
used. 

J. S .  Rull~,.U. S. Const Survey. At Fort Woostcr. S o t  used. 
} J. S. Ruth, U. S. Const S. Mean = -(- 6O.56. At Pnr'i'ion At Oyster I'oiut. 

C. A. Schott, U. S. Coast S. At Oyster Point. 
G. 13. Mann. Not used. Otl College Green. 
R. M. I1nche, U. S. Coast S. 
Dr. 'l'. E. Tllorpe. In  Prof. Sillirl~an's garden. 

At Ynle College observatory ~ ~ o u n d s .  
' I  ' 1  ( 6  ( 6 6 1  

O' '' S1'errllal" At South End. Not used. 
At  Yale College observatory kvo~tlds. 

J. D. Baylor, U. S. Coast & G.  S. At  station north of \'ale Collegc. 



UNLTEI) STATES 'COAST AND GEODETIC SURVEY. 

Secular variations of the ?nagnetCc declination, dip and i?&tensity-Co~~tiaued. 

NEW HAVEN, C0NN.-Continued. 

-- 
Date. I Obs'd D. 

D= + 7O.72 + 3.03 sin (1.35 vi - 21O.9) 

,). Comp'd l). C - 0 .  11 Date. I Obs'd D. ). Comp'd D. 

DIP A S D  IXTENSITY AT NEW IIAVES. 

No. 1 Date. 

Prof. E. Loomis. Burial Ground. 
Dr. J. Locke. I 
Sir J. H. Lefroy. Near Cenletery. 
Prof. J. Renwick, U. S. Coast S. At Yale } College. (Sir E. Sabine. 
R. H. Pautitleroy, U. S. Coast S. At Fort 

Wooster. 
1 At Pavilion. 

-- 
0 / 

73 26.7 
73 29'8 
73 27'4 

73 { i;:: 
74 16.6 

3 
4 

1848, Aug. 14-15. 
1848, Aug. 21-26. 
1848, Aug. 30, 31. 

j J. S. Ruth, U. S.Coast S. At Fort Wooster. 
At  Oyster Point. 

C. A. Schott, U. S. Coast S. At Oyster I'oint. 
Dr. T. E. Thorpe. In  Sillirlian's garden. 
0. T. Silcrnlali. Yale College Observatory. 
' 6  I '  " ' I  

1844, A u ~ .  27-29. 

1847, Sept. 27-Oct. 2. 

6 
7 
Y 
9 

I 0  J. R. Baylor, U. S. Coast & G. S. North of 
Yale College. 

1855,Aug.17. 
1878, July 17, 18. 
1884, Jan.-Dec. 
1885, Apr. 22. 
1895,Aug.24-27 

O = 73O.55 + 0.003 5 m - OTYXI 642 m' 
N= 0,173 I -o.ooo 151 ?it 4- o.ooo oo8 z i)r2 

1 > t c  1 Obs'd e. Co~np'd 6% "1 I-- Obsld 11. C o ~ n p ~ d  .I. 

1839'7 
1842'5 
1844.6 
1848.6 
1fJ55.6 
1878.5 
1884.5 
1885'3 
1895.6 

I 
0 0 0 

1842'5 1 763 
1839'7 1 0.1767 0.1755 -o.mrz 

73'45 73'45 0.m 747 - I 6 
73'48 73'49 $0.01 1844'61 773 742 - 

73'51 +O'II  
3' 

73'40 1847.7 1 691 735 -1- 44 
73'54 73'54 0.00 1848.6 1 716 733 
73'74 73'55 -0.19 1855'6 

73'13 4-0.04 1878.8 1 73'09 756 - 
72'83 72.91 +o"* I 1884.5 ; 785 
72'79 72.87 $0.08 1885'3 1 798 
72'47 72.37 4 . 1 0  1895.6 , 0.1806 0.1832 +-o.m26 

-. 

COMPUTEV DECENNIAL VALUES. 
- 

Date. 

1830 
1840 
I 850 
I 860 
1870 
1880 

- - . -- - - - -- - - -- -- 

D. 8. 11. I:. 

0 0 

+5'44 73'22 0.1794 0'6214 
5'97 73'45 754 158 
6.59 73'55 731 113 
7'28 73'53 724 08 I 

05 9 
047 

9'33 72'66 802 016 / 
+9'9 72.12 0.1861 0'6d1 
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Secular variations of the magnetic declination, dip and intensity-Continnod. 

NANTUCKET, MASS. 
q = q r O  17"o A=70° 06"o W. of Gr. 

[Mitoholl's Obsor~ntory.! 
-. - 

I- - - ~ a T  
- --- I I 

Dnte. 

17oo.o 
1750'0 
1775'5 
1833'0 
1834'5 
1839'0 
1842'7 

- - - - - 
D. 

0 / 

8% W. 
8'6 \V. 

6'9 W. 

6% W. 
6% W. 

2 

3 

4 
5 
6 
7 

9 
10 
I I 
12 

13 
14 

Obs'd D. g. Comp'd D. C-0. 

0 0 0 

+8'42 $-9'08 +0'66 
6.90 6'49 -0'41 
6'50 6'19 -0.31 
7'50 8'48 +oeg8 
8.45 8'57 +0'12 
9.04 8'86 -43.18 

$9'15 Sg.10 -0'05 

I Dnte. 
-- 

1843'7 
1846.6 
1855'6 
1867'4 
1879.6 
18S3.4 
1Sg5'5 

I 

. .. - .. . -. - . .- . - -- 
Keferetices and remarks. 

Edni. Halley's Tabula Nautica. 

stations. 
C. & G. S. Rept. for 1858, p. 306, deduced from observations a t  17 

C. & G. S. Rept. for 1888, p. 308, deduced from observations a t  19 
stations. 

Des Barres' Atlantic Neptune. 
. Chart. Not used. 

1750- 

1775- 
1776- 
1833- 
1834- 
1838-39. 
1842, A11g. and Sept. 

1843f Seft. 1 8 4 6 , J u ~ 3 0 , 3 1 ,  
1855, Aug. 22. 
1867, May 28, 29, 30. 
1879, July 31, Aug. 2. 
1883, June 10. 
1895, June 28, 29. 

Obs'd D. #. Conlp'd D. C-0. 

0 0 0 

$- 9'17 + g ' 1 7  0.00 

9'23 9'35 $0.12 

9'97 9'93 -0.04 
10.33 10'65 $0.32 
11.46 11'29 -0'17 
I 1'43 I 1'46 $0.03 

4-12.19 + I I ' ~ I  -0'28 
- 

DII' AND IXTENSITY AT NANTUCKET. 

7% W. 1 P. Barlow's isogonic chart. 

9 I0 W. 

-. 

W. Mitchell. 
Lieut. T. J. Lee, U. S. B. On north beach. 
C. A. Scliott, U. S. Coast S. On beach west 

of light-house. 
C. 0. Boutelle, U. S. Coast S. Cliff station. 
J. M. Poole, " " " " 
J. B. Baylor, " " " & G .  S. At the 

cliff. 
J. B: Baylor, U. S. Coast & G. S. At the 

cliff. 

9 14.0 W. 
9 58.3 W. 

10 19.9 W. 
I I 27.9 W. 
I I 38 W. 

@=73O%0+ 0 ~ 0 0 2  8 911-0'000 633 vzP 
H = o 1 6 8  ofomco 281 IIZ-o-ooo oor 2 9 ~ 1 :  

1843'7 73'69 73'76 $0'07 
1846.6 73'74 73'78 $0'04 01 
1855.6 74.01 1875'7 

73'45 

8. H. P. 

0 / 

73 41'2 . . . .. . . . . . . . 
73 44'4 0.1684 0'6015 
74 00'6 0.1672 0'6068 

73 37'6 0.1726 0.6121 
73 24.1 0.1760 0'6161 
73 15.1 0'1752 0'6078 

72 40.3 0.1780 0'5976 

l)n te. 

Lieut. T. J. Lee, U. S. E. 
C. A. Schott, U. S. Coast S. Near Harbor light. 
C. 0. Doutelle, U. S. Coast S. At tlie Cliff. 
J. B. Baylor, " " " & G. S. At the Cliff. 
Lieut. E. S. Prime, U. S. N. Reductiorl to statioti- 12'. 

I I 
2 1 3 

I 111 V .  J. B. Baylor, U. S. Coast & G. S. Station of 1879. I 

1843,Set .  
1846, JUG 29, Aug. 2. 
1855. Aug. 22. 

4 1867, May 28, June 5. 
5 1875, Se t. 15, 17. f 6 1879, Ju y 3 I ,  Aug. 2. 

1895, June 28,29, July 8. 
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8wular variatiow of the magnetic declination, dip and intensity-Coutinued. 

NANTUCKET, MASS.-Continued. 
COMPUTED DECENNIAL VALUES. 

Date. 

1840 
I 850 
I 860 

D. 8. Ii. P. 

0 0 

+ 8'93 73'71 0.1651 0.5886 
-I 

9.57 73'50 
10.21 73'76 

1844, Sept. 15. 

1844, Sept. 16, 17. 
2 1865, Aug. 10-21. 

10'79 73.60 
11'31 73'32 754 
11.72 774 '6033 

72'36 0.1792 0.5914 

COLD SPRING IIARBOIt, LONG ISLAND, N. Y .  

9=40° 52/'5 k=73O 28"o W. of Gr. 

72 50'6 0'1778 0'6029 

72 58'5 i 0 . 1 8 2 ~  0.1795 0.6131 0.6229 
72 56.8 0.1812 0.6178 

I 
2 

Prof. J. Retlwick, U. S. Coast S. At Lloyd's ( 
Harbor, Huntington. i 

}Prof. J. Renwick, U. S. Coast S. At Oyster 1 
Bay. (Sir E. Sabine. ) 

Dr. A. D. Bache and E. Goodfellow, U. S. ! 
Coast S. At West Hills. i 

Date. 

1750- 
1771, June 13. 

4 52 W. E. Hicks. 

D. 

0 / 

5.7 W. 
5 07 W. 

~eferences.  

C. & G. Survey Bulletin No. 6. I 
H. Lefferd. 

&Iea11==6~ 31'1V. At Lloyd's 

2 
7 
8 

1 1 

12 

13 
14 i I1 

{ 1864, Dec. 28. 
1886, July 7. 
1886, Nov. 25. Cold Spring Deacl~ to  Roswell's 

1888, Sept. 16, Dec. 13. 
1 8 9 ,  June 2-Dec. 22. 
1891, Jan. 13-Dec. 16. of 5, 2, 6, 5, 6 values respectively. 
1892, Mar. 9-Oct. 15. 
1893, Apr. 24-Oct. 15. 
1894, Aug. 22-Dec 26. 
1895, May 2-Dec. 28. 4 values respectively. Letter of ' 

1896, Jan. 28, 29. 
.- - - -. -. - 

D=+7° '~9+2 '5z  sin (1.3.5 In- 11O.4) 
-. - - . -- - - - - -. - 

Date. I Obs'tl D. j. Comp'd D. C-0. 

1750'0 
1771.4 
1818.4 
1844'7 
1865.0 

-- 
0 0 0 

$5'70 +5'80 + o ' ~ o  
5'12 4.96 -0.16 
4'87 5'15 $-0.28 
6.52 6.39 -0.13 
7.78 

18888 1 8.76 

7.58 -0.20 

1887'7 8'74 8.75 -10.01 
8.84 + O D ~  

1890.7 8-73 8.92 + o . ~ g  
1891.4 i ::% 8.96 -{ -o . I~  
I 892 '3 8.99 0.00 

1893.7 9'Io 9'05 -0.05 
1894'8 9'17 g'og -0.0,“ 
18~1.7 9-10 9.12 -0'08 
18961 $9'23 $9'14 -0-Og 

I - - -- - . -. . . -. . - . . 
DIP A X D  ISTESSITY AT COLD SI'RING IIAItI<OH. 

- . . . . . -. . . - - . .. -- 
I I 

Date. H. F. I References. I 
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Secular ~ariat ions of the ntagnetic declination, dip and intensity-Oontinued. 

NEW YORK CITY AKl) VICINITY. 

p=40° 42"7 A=74O 00"4 W. of Gr. 

[City IIall.1 
-- 
KO. 

-. 

I 

2 

3 

4 

5 
6 

7 
8 

9 
I0 

I I 
12 

13 
I4 

1.5 

16 

I7 

Dnte. I Reference nnd ren~nrks. 

1610- 
1625, about. 
1680- 

1 5 s  
1610- 
1609, Sept. 

zO, estimated. 
De Iso onen, etc., door W. Van Bemelen. Not used. 
K. Duflev's Arcatlo del Mare. 

-- 
0 / 

10 W, 1 ( De Isogonen in "1. XVI en XVII Eenw, proefschrift door W, 
11 W. Van Bemelen, Utrccht, 1893. Not used. r 
8 W. 1 11. Hudson on his third voya r found 8' W. on the Jersey shore 

a little below the moutl~ of the Hudson River. Prob. error 

De 1sogohenI etc., door W. Van Bemelen; not used. Tlle same 
remark applies to his charts for 1640 and 1665, whicl~ appar- 
ently all glve too high values. 

P. Welles. [Dr. P. Kalnl's "Travels into North America," 
translated by J. R. Foster, Wanington, 1770. ] 

G. Keith. At Sandy Hook. Variation adopted for line run 
between E. and W. New Jersey in 1687. 

Duxbury's patent. On Staten Island. 
E. Halley's Tabula Nautica. 
U. S. Coast and G. S. Bulletin No. 6. Not used. 
J. Beatty. 011 Livingston Manor. 
G. Rurnet. 
C. Colden. [Dr. Kalm's Travels, as above.] 
Alexander. 
U. S. Coast 8r G. S. Bulletin No. 6. Mean + 5O.g~. 

= 755- 
1775- 
1789- 
1824- 
7833- 
1534- 

::iz.~une 16 to July I I .  

Evans. 
Des Rarres' Atlantic Neptune. Not used. 
Prof. E. Loomis' collection. 
Blunt's map. 
P. Barlow's isogonic chart. Not used. 
Capt. Owen. 
Prof. J. Renwick. At Colunlbia College, near City Hall. 
Lieut. S. C. Rowan, U. S. N. At Howard Sta- 

tion, Staten Island. I Mean 4- 5O.45. 
Lieut. S. C. Rowan, U. S. N. At Bergen Neck. 
Douglas' Map of New Jersey. 
W. C. Wetnlore, U. S. N. At Court-house, 9=40° 43/, A =  74O04/ 

Winfield's Land Titles. Prof. G. H. Cook's Magnetic Survey 
of New Jersey, Trenton, 1888. Mean 4- g0'g8. 

U. S. Coast S. At Sandy Hook, X. J. Reduction to New York 

{ 1840, July 18 to Oct. 16. 
1841- { 1841- 

1842, Sept. 1 5 32'5.W. 1 + 20'. 
1844, Jan. 5 51'1 \jT. Lieut. G. M. Bache and J. Hall, U. S. N. At Sandy Hook, 

N. 1. h'ot used. 
1844, Aug. 20, 22. 
1844, Aug. 24. 
1845, Sept. 4. 
1846, Apr. 30. 
1846, May 4. 
1846, May 7. 
1846, May 14. 
1847, Oct. 1620. 

Prof. "J. Renwick. Location as above. Not used. ,( ' I  ( L  At Columbia College, as in  1837. 
" " 6' '( I <  6 '  I '  ' 6  ' I  

Dr. J. Locke. At Rloomingdale Asylum. 
' 6  I ,  t t  " Mt. Prospect, formerly Flatbush, Brooklyn. 
" "  ' 6  " Station Cole, Staten Island. 
, I  " a t  " Newark. Mean value +50°57. 

R. 13. I:auntleroy, U. S. Coast S. At station Legget, near Hell 
Gate. 

C. A. Scllott, U S Coist F; $: Governors Island. 
‘ L  ,, ', Uedloes Id. (now Liberty Id).  
I , "  ' t  II 1 6  " " " Receiving ~eservo i r  (now Cell- 

1855, Aug. 7. 
1855, Aug. 8. 
1855, Aug. 11. 

trnl Park). 
- 

C. A. Schott, U. S. Coast S. ~t Sandy ~ o o k ,  N. J. Not used. 
, , ( L  4 6  ,( I ,  " M O U I ~ ~  pros ect, Brooklyn. 

A. H. Scott, '' " " " " Central Par;. 
Dr. T. C. Hilp.ard. At Sandy Hook. N. J. Reduction to New 

1855, Aug. 14. 
1860, Sept. 21, 22. 
1872, Oct. 31, Nov. I ,  2. 

18731 Nov. 5, 6, 71 9. 
York +no': 

Chart of Wag Reef, Hell Gate. 
J. R. Baylor, U. S. Coast and G. S. At Sandy Hook, N. J. Ke- 

duction to New York +zo'. 
1883, Aug. 24. 7 
1884, May I. 7 
1 ~ 4 1  July 17. 7 

27 1885, Sept. 30, Oct. 1-4. 7 

Lieut. R. U. Beck. Naval professional Papers NO. 19. Reduc- 
" U. Sebree. tion to Sandy Hook -9'. Not used. 
" R. R. Beck. 1 

J. R. Baylor, U. S. Coast & G. S. At Sandy Hook. Keductio~l 
to New York +20f. 

J. B. Baylor, U. S. Coast & G. S. At Riverside Park. Not used. 



UNITED STATES COAST AND GEODETIC SURVEY. 

Secular variations of the qnngnetic declination, dip and imte~tsity-Contirtued. 

KEW YORK CITY AXD VICINITY-Continued. 

NO. 1 Date. Refcrerlccs anid renlarks. 

29 1 1895, June 21, 22. 

D=+- 7°'04-1-2'77 sin (1'30 ?ir--18~.1)+0.14 sin (6.3 9ir f64O) 

8 06.8 W. J. R. Baylor, U. S. Coast and G. S. At Sandy 
Hook, near station of 1879. i Reduction to 

8 24'8 \V. 

DII' AND IFTI.:KSITY AT NEW YOIlK AND VICIKITY. 

J. B. Baylor, U. S. Coast and G. S. At Sandy New York +20'. 
Hook, near station of 1879. 

Date. 

1609.7 
1625'0 
1684'5 
I 686'5 
1691.5 
I 700'0 
1714'5 
1724'0 
1750'0 
1755'5 
I 789'5 
I 824'5 
1834'5 
1837'5 
1840.6 

NO. 

...... ..... 

Obs'd. D. #. Comp'd D. C-0. 

0 0 0 

+ 8.00 +8.40 +o.qo 1841'5 -1-6.10 $5'70 -0.40 
11.50 9.56 -1.94 1842'6 5.91 5'75 -0.16 
8.75 9.26 4 0.51 1. 1844'6 6.22 5'87 -0.35 
9 '00 9'19 +o.l9 1845'6 6'42 5'93 -0'49 
8.75 8.97 f 0 '22 1846'3 5'57 5'96 -f 0.39 
8.33 8.55 $0.22 1847'8 5'68 6'05 70.37 
8.75 7.73 -1.02 1855'6 6'72 6.52 -0.20 
7 '33 7.13 --0.20 1860.7 6'73 6.84 -1-0.11 
5'92 5'58 -0.34 1873'8 7.48 7'65 So.17 
5'00 5.30 f -0'30 1874'6 7'38 7'71 +0'33 
4'33 4.29 -0 .40  1879'5 7'87 8.00 +0'13 
4'67 4'88 I - 0 . 2 1  1885'7 8'21 8'35 +0'14 
4'83 5'33 +o.so 1890.8 8'45 8'54 1-0.09 
5'67 5'48 4 . 1 9  1895'6 +8'75 +8%4 + o q  

$ 5'45 4-5'65 $0.20 
- . - ..... 

I Dnte. H. References. 

1825, Mar. 
1831, Apr. 19. 

1833, Apr. ' 

1534, Aug. 

1839, Sept. 

1841, Apr. 19. 
I $4 I, Apr. 20. 

I 84 I, Apr. 20. 
I 84 I, Dec. 

{ iz;>ept. 26. 
( 1844, Apr. 26. 
1 1844, Apr. 27. 

I 1844, Aug. 8-31. 

1844- 
1844, Sept. 3. 

I 845, Sept. 4. 

I 1846, Apr. 27, 30. 
1846, May 6. 
1846, Nov. 
1853, May 19. 
1855, Aug. 7. 
1855, Aug. 8. 
1855, Aug. 10. 

1860, Sept. 20, 21, 22. 

1872, NOV. I, 4. 

1885, Oct. 16, 17, 18. 

73 00.5 oa1836(?) 0.6280(?)1 Sir E. Sabine. At Colunibia College (old 
I site) 

. . . . . . . . . . . .  73 27.0 I ~i;-jy$rmklin. Xot used. 

. . . . . . . . . . . .  73 00 Prof..Toslvn. - - 1 Capt. Back. 

. . . . . . . . . . . .  
0.1832 0'6215 

0.1850 0.6280 

0'1854 0.6229 
0.18~~0 0.6233 
0.1853 0'6217 
0.1851 0-621 I 
0'1858 0.6220 
0.1848 0'6190 
0'1847 0.621 I 
0.1848 0.6215 
0.1877 0.6289 

{oelgo5 (?) 0.6400 (?) . . . . . . . . . . . .  
0.1886 0'6386 

{0'1848 0'6-7 
. . . . . . . . . . . .  
0'1848 0.6198 
0'1869 0.6202 
. . . . . . . . . . . .  
. . . . . . . . . . . .  
0.1810 0.6109 
0'1807 0'6178 
0.1816 0'6119 
0.1868 0'6275 
0.1836 0'6138 

0'1862 o & ~ y ~  

Dr. A. D. Rache. At Columbia College (old 
site). 

Dr. A. D. Racheand Pr0f.E:. H.Courtenay. At 
Colutnbia College (old site). 

I'rof. E. Looniis. At ~olurn1)ia College (old 
site). 

Dr. J. Locke. At Colun~bia College (old site). 
' I  4 ,  I '  At new Asylurri, near Harlem. 
t L  8 '  I (  " Blooniingdale Asylum. 

Dr. A. D. Rache. 
Dr. J. Locke. At Colun~bia College (old site). 
Sir J. 13. Lefroy. At Bloomingdale Asylum. 
Dr. J. Locke. At Columbia College. 
Dr. . Locke. " 
Pro! J. Renwick. At Colunlbi: College. } (Sir E. Sabine). 
Maj. J. D. Graham. At Columbia College. 
Prof. J. Ret~wick and Sir J. H. Lefroy. At } Bloomingdale Asylum. 
Prof. J. Renwick. At Columbia College. 
Dr. J. Locke. At Bloomingdale Asylun~. 
Dr. J. Locke. A t  Mount Prospect, Brooklyn. 
Officer of corvette Nordstiernen. 
Dr. E. K. Kane and A. Sonntag. 
On Governors Island, 
On Redloes Island, I C.A. Schott, 
In  Central Park Rec. Reservoir, U.S.CoastS. 
At Mount Prospect, Brooklyn, 
E. Goodfellow and A. 11. Scott, U. S. Coast S. 

Central Park. 
J. B. Baylor, U. S. Coast & G. S. Riverside 

Park. 
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flecular variutions of the magnetic declination, dip and intensity-Contiuuod. 

NEW YORK CITY AND VICINITY-Continuod. 

AT SANDY HOOK, N. J 

To ~.c?cluce S:uldy lloolr to Now York seriou 
we have the  fol lo\r i~~g co1n11:~risou: 

COhII'UTED DECENNIAI. VALUES (Volt  NEW YORIC). _ -7 

Refcrrr~ces. 
-- 

Prof. J. Renwick. 
C. A. Schott, U. S. Coast S. 
Dr. T. C. Hilgard. 
J. B. Baylor, U. S. Coast Rr G. S. 

" 'I 

, 6 '  'I I ' 
I 4 '  ' I  6 '  

- - ~  

1)ate. 11. F. 

For New York. 8.z 72O.73 -0.- 8 7ir -0.m 160 tn2 
a t  ,, ,' N= o. I 84 7 4- o'cm 024 r / r  + o ' m  m 5 7ir1 

-. - -. . . . . - - - -. 

Date. 0l)s'cl (3. Cottip'd C). 

- -- - . - - 
1823.0 0.1836 0.1844 + o u x S  

1822'9 73'00 72.85 -0.12 1835.5 832 45 1- 13. 
1831'3 73.00 72'86 -0'14 1839'7 850 
1833'3 72.82 72'85 +0'03 1841.5 862 
1834.6 72% 72.84 -0'02 1842.6 853 
1839'7 72'87 72.80 1844'5 

72.80 : 1 1846.3 1S41'5 72'59 
1842.6 72.61 72.79 1-0.18 1855'6 811 48 3- 
1844'5 72'67 72.78 4-0.11 I 860'7 868 50 - IS 
1845'7 72'68 72'77 - 1 - 0 9  55 1- 19 
18~16.5 72.59 72.76 +0'17 58 - 

862 
og 

1553'4 72'93 72'70 --0'23 62 00 
1855'6 72.83 72.67 . -0.16 s57 65 + 08 
1860'7 72'68 72'61 -0.07 *rSg5'5 0.1881 o.1S68 - 0 . ~ 1 3  
1872.S 72'60 72.42 -0.18 

* 1879'5 72'25 72.30 -iO'O5 
72'17 --0'03 * R o d ~ ~ c d  t o  Now Pork. 

72'06 1-0'05 
71 '91 -1-0.04 To reduco Sandy Hook to New York series 

vro huvo tho following comparison : 
I<aducud to Nuw Pork. 

0 / 

72 37.9 0.1880 0.6299 
72 52.0 0.1806 . 0.6132 
72 29'6 0.1863 0.6192 
72 08'3 0.1880 0.6131 
71 52'3 0.1876 0.6023 
71 54'1 0.1870 0.6020 
71 48'2 0.1894 0.6065 

.- - - . . - . - 

-- 

I 
2 

3 
4 
5 
6 
7 

1844, Aug. 20,22. 
1855, Aug. 14. 
1573, Nov. 5-9. 
1879, July 17,18. 
18.35, Sept. 30, Oct. I ,  2. 
1892, Oct. rg, 20. 
1895, Jutic 21, 22. 



UNITED STATES COAST AXD GEODETIC SURVEY. 

Sec?cEa.r vc~.ricctions of tho mlcgnetic declination, dip and intensity-Contin~iod. 

SOUTIl BETHLEIIEM, I'A. 

q~ -- 40° 36"4 A -- 75O 22I.9 W. of Gr. 
[Suyru Obacrviltory. Lullifill U1li~uraity.1 

- - .- -- . . -. -. - . - - - -. . . - - . . .- - -. 
! No. I Date. I I). I Kefcrenccs nlld re~l~nrks. 

1 784- 
'799- 
1811, July 23. 
1851.5 
1874, June 20. 

- 

R. W. Walker, fro111 bearings of old lines. Correction ill time 
lnaiie by Prof. M. Dlcrrirnan ; letter of Sept. 24, 1891. 

) ~ e f e r e n c c  as above. 

Ilr. A. D. nnche, a t  Eastor1 ; reductior~ to BetI~le11e111- 12'. 
K. W. \Valker, fro111 bearings of old lines. 
Dr. 'I'. C. Hilgard, near Lehigh University. 40=40° 36/'5, A= 

75O 23"1. 
5 37.2 W.' R. W. \Vtilker, fro111 bearinp of old lines. 
5 52 W.1 Prof. C. I,. Doolittle, Lel~igll Ut~iversity. 
6 05.4 ~v.1 K. \V. \Vnlker. Result from 80 observatio~is made by students. 
6 06.6 \17., " " 

6'15 \v 
6.17 W:l] Col~~lnu~~ica ted  by I'rof. DI. AIerrin~an, letter of July 14, r892. 111 
6.30 1 .  accordance with this letter 1- oO'r I was ndded to each observetl 
6.37 1 .  value to refer it  to Ililgartl's station of 1874. 
6.17 m. 
7.05 I .  I.cttc: cf I'rof. 31. 3lcrri111a11 of Pel). I I ,  1895. 

nIr' as11 r s ~ r s s s r ~ r ~  AT SOUTII UI:TIII.EIIISAI. 

-. - - - . . - . - . . - . . . .. - - - - . - . . - . . - . -- -. . . . - - - - 
I 

(-) . 
! 

So. 1 Date. 11. 1:. ' Kefcrellccs. 
. . .-, . .. .. -- -. _ _ _ I  

72 39.0 o . 1 ~ ~ )  0'6.371 ! Dr. A. D. Dachc. At Enstoll. 
73 38'9 0,1770 0.6288 I)r.'l'. C. IIilgard. Scar  I ~ h i g l l  College Ob- i scrv:~tory. I . _ . - .  . . .  I .  -1 

I1 IJXTISC: I)OK, 1'A. 

(p-=:40° 31' A = jSO 02' \V. of Gr. 
- . . - - - - - - - . - . . - - - - -. - . . . . - - - - -- 1 So. 1 IhiLc. Kefcl.ences and rertlarks. -7 i 

I . . 

I 
2 

1 3 

1 4 

i 5 
6 
7 
S I 9 

. . . - . -. -- .. -. -. -- 

1-0 --I-' 

- 

1 4% W. I C. S. Const & C;. S. 13ulleti11 No. 6. 
- 1  

175- ! 
1794- 0 51 \I1. 1 J. S. 1,ytk. ! 
18qo,July30. r 52'3 W Dr. A. L). llacl~c. 

1849, May 21. { : I Rcport of Secretary of I n t e r ~ ~ r l  Affairs, Pa. 

1852, AIX , ,  , '  ' I  a ,  ,‘ ( ' 
1858, Sept. ro. 
1860, Apr. 19. 
1Y74, Aug. ICeport of Sccrelary of Internal Affairs, Pa. 
1x79, ‘lug. 19. Lettcr of J. S. Africa. 

18S4, RIay 26. 
1885, Ilec. 24. 

Report of Secretory of 111ternal Affairs, Pa. 

. -. -. .- - J 
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Secultcr variations of the ~nagl~etic declinution, dip n)td il~tensity-Uontinued. 

I)=-t  3O.76 4- 2.93 sin (1.48 ?)r-350'2) 
-. - -- -- 

1)rtc. / O l a * ~ l  Y. p. C O I I I ~ , ' ~  U. E - 0 .  I Dale  
- I 

0 0 0 I 
1750.0 -1-4.25 $ +3.92 ".33 1874.6 C3.57 1-.3'82 $0'25 
1794'0 0.85 1'18 -0.33 1879'6 4'12 4'20 +--0.08 
1840.6 1'87 1.55 --0.32 1 18.yO.7 4.25 4'28 -10.03 
1849'3 2.18 2.03 -+.IS 1881.5 4'39 4'34 --0'05 
1852'3 2.27 2-22 -0.05 1883.3 4.56 4.47 --0'Og 
1858.7 2'57 2.65 : 1884.4 4.62 4'55 4 . 0 7  
1860.3 4-2.68 i2.76 1886'0 -i-4.63 -t4'67 +O.W 

-. -- 

72 17.8 0.1895 0.6236 Dr. -4. D. I3ache. 
I 

tp=40° 29"g L=74O 26I.8 \V. of Gr. 
[Itutgors Collrgo.] - 

Date D. llefercirccs and 

1800- 
1804- 1 : F2ii: } Fro111 bearings of old lines. 
1811- \V. Fronl bcarings of old lines. 
1814.6 

3 1 3  W. 
Not used. 

1836'6 4 40 
1838'5 4 45 W. G. I-Iill. Fro111 beari~lgs of old lines. 

I 846'0 5 23 (?) W. 
1848'6 W. 
1 850'8 
I 863'0 

I0 W. I 2 2 \V. Deed reported by G.  Hill. 
I 864- 1 6 ro W. G. 13. Cook at Cour~ty Meridian. 
I 866- 1 6 co (?) W. 'r. N. Doughty. 
I 870- I 6 24 \V. From bear i~~gs  from old liner 
I 880- 7 15 W. Prof. E. A. Bowser. 
I 834- 1 7 30 W. M. Cobb. 
I 886- 7 30 W. G. Iiill. 

7 32 W. G. Hill. At Rutgers College and at several statioiis to t l ~ c  
7 34 \V. } northward. 

1895, Scl):. :. I.  7 47'0 \V. J. B. Bnylor, U. S. Coast Pr G. S. Grourlds of Rutgers College. 
-- - - - -. - 

1)=5"'1 I -t 2.94 sill ( 1.30 1" -!- 4"2) 
. . - - - . -. 

O h ' d  1). p. ConrpSd I). 

0 

4-6.15 f -6'17 1-0.02 
6.17 6'26 +owg 

------ 
I' 9. Corllp'd U. C-0. :) 1)~tc. 
( - 

I 
1 : 

181 1'5 
1814'6 
1815'9 
1836'6 
1838'5 
1846.0 
1848.6 
1850% 

0 O 

3'32 3'00 -4.32 1866.5 6.00 6'38 +0'38 
3'12 6.62 4-0'22 

3'22 7'14 4'" 

4'67 7'33 4 . 1 7  
4'75 7'41 -0.09 
5'38 
5'17 

4-5'38 
I 

1800.5 
1804'5 

.--2'40 -1-2.56 -10.16 
2'50 0 0 
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Seculur vuriutions of the mugnetic declinatiou, dip and ilttensity-Oontinued. 

N E W  BKUNSWICIC, N .  J.-Continued. 

1)11' Axl) INTEKSITY A'l' NKTV IIRUNSWICK. 

JAJIESL%UItG, N. J., AND VICINITY. 

Lo_ Date. 

I-- 1844, May 24. 
1895, Sept. 3,4, 5. 

- 
Date. I I References otld rel~~orks. 

I 11. hf. Tho~nas. I:ron~ lxarings of oltl lir~es. 

0. I I. F. 

o I 

72 43'2 0.1848 0.6224 
71 54'4 0.1879 0.6051 

n= -1- 6O.03 -1.- 2.94 sill (1.40 In - 2z0'4) 

r I Obs1d I). $. Corx~lVd D. -1 C! -0 

- 
References. 

Dr. J. Locke. 
J. B. Uaylor, U. S. Coast & G. S. At Rutgers 

College. 

1111' A N l )  JS'I'ISNSI'I'Y A T  JJI~~ISSIIUII(:. 

(Xu o l ~ a u r v : t t i i ~ ~ ~ ~  H I )  f:tr stti ICII~WII.)  

IIARIIISI%IJI;GJ PA.  

q1=4o0 15"g h -: - 76O 59.9 \V. of Gr. 
[Strrh, C;y)itol.] 

- - 
Ilnte. 

- . . - . . - - - - - - . . .- - -. . - - - . . -. - - 
Kefcret~ces U I I ~  re~narks. 

I 

2 

3 
4 

0 / 

o 26 E. 1795, Aug. 19. 
1840, July 26. 
1843- 
1854, autumn. 

From ma hy T. Postcr. 

1857, Apr. 29. 
1857, June 3. 

1 

6 
7 
8 
g 

lo  
I 1 
12 

3 12.5 W. 
2 35 \V. 
3 06 W. 
3 18.3 W. 
3 20 11'. 
3 30 W. 
3 44'5 W. 
4 51 W. 
5 10 W. 
4 53.5 W 
5 17 \V. 
5 21.9 U'. 5 31.2 W. 
5 30'9 W 
6 06.3 W. 

1860-1861. 
1862,Julyz8,2g. 
1874, Oct. and Xov. 
1876, Ikc.  z. 
1877, Sept. 25, 26. 
1881, May 25. 
1fiS5,Aug.17,18.1g. 

Dr. A. D. {ache. In Capitol Grounds. 
I:ronl I J I ~ I )  by J. Roberts. 
J. Roberts a r ~ d  S. I-Ioffer. In  grounds of Statellouse. ! 
J. Ferg~~son ,  J. Aspacli, and D. IIoffman. 
S. Hoffcr. I 

11. I'iige. I 
C. A. Scl~ott ,  IT. S. Coast S. In  grounds of Statel~ousc. 
H. Alricks and J. S. Africa. I 
Report of Secretary of State, Pa. 
13. Slrlit11, U. S. Coast S. In  grounds of Statehouse. 

. J. 1%. I < n ~ ~ f n ~ a n .  In Capitol Grounds. 
J. R. 13:~yIor, IJ. S. Coast & G. S. 111 Capitol Grounds. 
J. S. \ir:iU and J. 11. Campbell. " " 

J.D. Kaufrnan. 111 Caprtol Grounds. 
J. 11. naylor, U. S. Coast & G. S. On I'orster Island. 

1888, Se t. and Oct. 1 :j 1 1889, ~e!. 21. 
15 . 1895, Sept. 19, 20. 

- I 



REPORT FOR 1893-PART 11. APPENDIX NO. 1. 

Seculur variations of the magnetic declination, dip and intmsity-Continued. 

HARRISBURG, PA.-Continuod. 

DIP A N D  INTENSITY AT ElAltRISBURG. 

O b d d  1). 71 
o 

+5'17 1-4'93 -0'24 
4.89 4 9  +0.0g 
5'28 5'21 -0‘07 
5'36 5'44 +0'& 

5'52 5'59 +0'07 
5-52 5'60 +o'& 

+6'ro +5%6 -0'24 

COMPUTED DECENNIAL VALUES. 

Date. I-- 1876'9 
1877'7 
1881'4 
1855'6 
1888'8 
1859'1 
1895'7 

Date. 
-- r- 

1795.6 
1840.5 
1843'5 
1854'8 
1857'4 
1861.0 
1862.6 
1874'8 

Dnte. 

Obs'd D, p. Co111p'd D. C - 0 .  

. O o 

-0.43 % 4-0.14 $0'57 
+3.21 2.15 -1.06 

2.58 2.38 4 . 2 0  

3'01 3-29 $0'28 
3'32 3'50 -10.18 
3.50 3'78 +0.28 
3'74 3'91 4-0.17 

+4'85 $4'79 4 ' 0 6  

References. 

Dr. A. D. Baclie. 

house. 
C. A. Schott,U. S. Coast S. Grounds of State- 

E. Smith and J. B. Baylor, U. S. Coast S. 
Grounds of Statehouse. 

J. 13. Baylor, U. S. Coast & G. S. Grounds of 
Statehouse. 

J. B. Baylor, U. S. Coast & G. S. On Forster 
Island. 

0. 11. P. 

0 / 

72 20'5 0.1880 0.6198 
72 31 '6 0.1863 0.6205 

72 20.5 0'1go1 0'6267 

71 45'1 0'1908 o'60g1 

71 43'0 0.1908 0.6083 

.- - 
Date. 

1840, July. 
1862, July 28, 29. 

1877, Sept. 27. 

1885, Aug. 17, 18. 

5 1895, Sept. 19, 20. 



UNITED STATES COAST AND GEODETIC SURVEY. 

Lgecular variations of the magnetic decli,nation, dip and intensity-Coatiuned. 

HATBORO, PA. 

9==40°12' 2=75O07/W.ofGr.  

No. Date. I Krfererices arid remarks. 

Series communicated by E. W. Beans, in  letter of March I ,  r S p .  
T l ~ i s  series is supposed to rest on reliable observations, but they are . 
now concealed by interpolation. I t  docs not appear to have any con- 
nection with values observed a t  Philadelphia. 

- -- - 

D = = + 5 ° ' ~ 7 + 3 ' ~ 6  sin (1'54 m--16~.7)+0.~2 sin (4.1 m+ 1 5 7 ~ )  

: 1 Date. / Obsvd l). 1). Conrp'd I). C-0,  Date. j Obs'd D. 1). Conlp'd 1). C - 0 .  1 

1 NO. 1 Date. 

DIP AND Ih'TENSITY AT IIATDOHO. 

I 
2 

3 

(No observation eo far :LN known.) 

1620, about. 
1701- 
1710- 
175- 

PHILADELPI-IIA, PA. 

q L= 3g0 56/.9 2 = 75" og/.o W. of Gr. 

[Stntchouso.] 

D. Refrrerrces ari(l relnarks. 
- 

I 
R. Dudley's Arcano del Mare. Not uscd. i 

America.'' English trans- 

T. Wl~itnev.  
1 I W. 1 Brooks. - I 

Howell. 
Several observers. 
T. Whitney. 
I>. RlcClure. 
T. Whitney. 
W. R. Johnson. 



REPORT FOR 1895-PART 11. APPENDlX NO. 1. 

Secular variations of the magnetic declination, dip and intensity-Corltinued. 

PHILADELPHIA, PA.-Continued. 

Dntr. D. Hefcrcr~ces and re~nnrks. 

0 I 

. 3 51.1 \V. " J. Locke. ', ,, ,‘ 

' I  " ' I  

' I  " 4 '  6' 

' 6  I '  " ' 
In Pet~l~sylval~ia IT o s  p i t a1 

Grounds. 

Z)--1-5°'36T3'r7sin (1'50t)~-26~.1) - t o . ~ g s i t ~  ( 4 . 0 ~  +- 1 4 6 ~ )  
- - - -- -. . . - 
I>ntc. 0l)s'd U. fi.  Co~np'd U. C - 0. 

. .- . - - . - 

..... 

Date. 
........-. 

1841'7 
1846.4 
1'355'7 
1862.6 
1872'8 
1877'7 
1884'7 
1890.8 
1895'7 
-- .- 

1701.5 
1710.5 
1750'5 
1793'5 
1802'5 
1804'5 
1813'5 
1837'5 
1840.5 

Obs'd D. p. Comp'd U. C - 0. 

0 

-1-3'30 
0 1 

-1- 3'57 - 0'33 
3'Sj 3.85 0'00 

4'53 4'45 -0'08 
5.00 4.90 -0.10 
5'46 5'64 -1-0.18 
6'04 6'03 -0'01 

6'36 6'57 + o m  
6'52 

+7'18 
7'03 +0'51 

t-7'40 $0'22 

-- - - - 

0 0 

1- 8'50 4- 8.13 -.0'37 
8.50 7.81 -0.69 
5'75 5'2'3 -0.47 
I '50 2.22 +0'72 
1.50 2.14 t.0'64 
2'08 2'09 f0'01 

2'43 2'23 -0'20 

3'87 3.31 --0'56 
4- 3'62 4-3'49 -0.13 

DIP Ah'l) INTENSITY AT PIIILADELPLIIA. 

Dnte. 

I- 
I 

2 

3 
4 
5 
6 

0. I I. I:. Refcrcl~ces. 

0 I 

72 (XJ'Z . . . . . .  ...... Dr. A. D. nacl~e and I'rof. E. H. Courtenay, 
Chestnut street. 

. . . . . . . .  0'1934 0.6261 Dr. A. D. nacl~e and Prof. B. 11. Courtenay, 
Chestllut street. 

. . . . . . . .  0.1918 0'6206 Dr. A. D. Baclie, Chestnut street. 
71 47'9 . . . . . .  ...... " ', ' 6  ' 6  Rittenl~ouse Square. 
72 07.1 0.1913 0.6231 Prof. E. Loomis, Cliest~~ut  street. 

. . . . . .  71 53.0 . . . . . .  Dr. A. D. Bacl~e. 
72 00.1 0'1925 0.6230 Dr. A. D. I3acl1ca11dDr. 

J. Locke. 
71 58'7 0'1925 0.6222 Dr. A. D. nache. 

. . . . . .  . . . . . .  71 54'5 Mnj. J. D. Gral~artl R I I ~  

1 

1S34, July. 

1835- 

1836, Se t. 
1838, Jnfy. 
1839, Sc t. 
1840, Ju&, Sept., Oct. 

. . . . . .  . . . . . .  

I 
J 

1841, Juue. 

1842, Rlny 15. 

1843, Apr. to Ilcc. 
1844, Apr. 19. 
1844, May. 
1844, Jan, to Jnly. 

72 01 0.1926 0.623'3 Dr. J. 1,ocke. 

I r 

) 1 2  I.; 
14 
15 
16 

I 
L 

71 59'0 0'1925 0.6224 
72 01'8 
72 OO'I o. 1925 0'6230 
71 5S.2 0.1924 0.6216 
71 59'2 0.1917 0.6199 

. . . . . .  . . . . . .  72 09.2 

1845, Jan. to JUIIC. 
1846, May 23. 
1855, Sept. 5. 
1S62, Atlg. 15, 16. 
1865, Oct. 24. 
1872, Oct. 19-22. 

Sir J. H. 1,efroy. 
RIaj. J. 1). Grfil~:u~~. 
Dr. A. D. Ilacllc. 
" ‘I ‘I " 

Dr. J. 1,ockc. 
3lnj. J .  1). Gral1a111, Rittel~l~ouse Square. 

71 57'6 0.1922 0'6206 Dr. A. D. I3ncl1e. 
. . . . . .  . . . . . . . .  0'1921 I <  " ,, ,, , 

72 01.0 0'1910 0.61Sh Dr. J. T ~ c k e .  At Girard Collegc. 
72 17'7 0.1942 o63S6 I C. 

A. Scl~ott,U.S.Co~stS. 
72 05'8 o'lS97 0.6173 u ' 6  t L  

. . . . . . . .  . . . . . .  

S. Girard College. 

0'1913 

-- - I 



UNITED STATES COAST AND GEODETIC SURVEY. 

rSTeculur variatio?ta of the magnetic declil~ntion, dip and iqttensity-Contiuued. 

PHILADELPHIA, PA.-Continuud. 

DII' AND INTEXSITY A T  PIIILADELPHIA-Continod. 
- -- 

Date. I H. I:. ! References. -1 

I 20 / 1895. Sept. 12, 13. 1 71 03.4 0.1950 0.6007 1 J. B. ~;aylor, U. S. Coast & G. S. I'cnnql- 1 
I vanla Hospital grounds. I 

I--- 
, -  

I I _  
I 
l o  / 

1835.5 
1836'7 
1839'7 
1841.5 
1842'5 
r 843.6 
1844'3 
I 845.2 
1846.4 
1855'7 
1862.6 
1865.8 
1872'8 
1877.7 
I 884.7 
1890.8 
1895.7 

1- 

17 1877, Oct. 2-6. I 71 41.3 0.1942 0.6180 
1884, Aug. 29, 30, 3 I. I 71 30'7 0.1935 0.6101 

I 71 27'4 0.1951 0'6136 

I rg 1890, Nov. I, 3. 1 71  20.3 0.1934 0.6045 

0.1934 0'1925 -0.- 

918 24 j- 06 
913 22 r 09 
925 21 - 04 
925 21 - 04 
924 20 - 04 
920 20 00 

921 20 - 01 

910 19 1. 09 
94 2 17 - 25 
897 19 + 22 
9'3 20 4- 07 
919 24 + 05 
942 27 - 15 
943 34 - 09 
934 42 + 08 

0'1950 0'1g5o o ' m  
.- 

J. B. Baylor, U. S. Coast S. Girard College. / 
E. Sr~lith, U. S. Coast & G. S. Exl~ibitioli I 

Lal~oratory. 
E. Smitli, U. S. Coast & G. S. Girard Col- 

lege. 
J. 11. Raylor, U. S. Coast & G. S. Girard 

Col1ep.e. 

COMI'ETED UECENSIAL VALUES. 

D. 8. H. 

0 

1 
I 850 
I 860 1 1870 

+2'91 71'63 0.1930 0.6124 
3'46 71.96 22 6206 
4'07 72.13 
4'73 72'16 
5'44 72.03 22 6230 

1880 6'20 71'76 29 
6'97 71'35 4 1 

70'78 0.1957 0.5945 



REPORT FOB 1895-PART 11. APPENDIX NO. 1. 

Secular va?.itr,tions of tke magnetia decZinatio?t, dip cmd i?~te??~sity-Contirtued. 

CIIAhll3ERSBURG, PA. 

~ = 3 9 O  56' h= 77O 39' IV. of Gr. 

; No. I Dnte. 1 I Keferellces otld remarks. 

1736, Kov. 4. 
1744, Sept. 11. 
1746, Mar. 2s. 

Z. nutcllcr. 

)i T. C O O ~ ~ I I .  

Pro111 land p;iteat. 

Col. J. A n ~ ~ s t r o t ~ g .  

I rj54---. 
I 763, nIay 6, NOV. 
1770, AIX 25. 
1786, Mar. 31. 
1787, Mar. 7. 

1818; Nay. 
1822, NOV. 21. 
1825, Dec. 6. 
1830, Nov. 5. 
1836, Mar. 25. 
1S40, Aug. zj. 
1850, Apr. 29. 
1852, Apr. 12. 
1859, O C ~ .  24. 
1863, Mar. 25. 
1864, Mar. 31. 
1865, June I ,  19. 
1,%6, Feb. 23. 
1867, Oct. to nee. 
1869, May 24. 
1871, Apr., May, 

J I I I I ~  

{ 51 gj 
1877, June. 
1878, Apr. 22. 

1879, Apr. 12. 
1880, Apr. 19. 
1881, AIK 30. 
1882, Apr. 19. 
1883, Apr. 30. I: 1883, Oct. 20. 

1884, Apr. 8. 
1885, Apr. 14. 
1885, July 8. 

I 1886, Mar. 4. 
18%~ Apr. 6. 
1886, tlpr. 27. 
1886, June 4. 
1886, Oct. I. 

1 
1887, Jan. 19. 
1887, Jan. 20. 
1887, Jan. 21. 
1887, Jan. 22. 
1887, Mar. 11. 

1887, Apr. 26. 
1888, Jan. to Oct. 
1889, Jan. 31, Mar 
1891, Apr. 6-24. 

1 I W. S. Davis. 

Annual Report Secretary of Internal Affairs, Pa. I ; 
Reduction to ntcalt of day -3' 

' 6  <' L '  " 

' ' I  ' I  I '  ' 6  
- 3. 

' I  4 '  " ' 6  I '  
- 4. 

' ' ' 6  I '  
- 5, 

I '  " -4'. 

IV . 
W. 
W. 
IV. 
W. 
W. 
W. 
W. 

J. n. I<auf~nan at Cou~tty Meridian. Result reduced to mean 
of (lay. Letter of June 27, 1891. 

J. 13. Kaufnla~i, near Uppcr Strasburg. Result reduced to niean 
of day. Letter of July 6, 1891. 

J.  R. Kauf~~l: i r~,  near Cltatnbersburgat County Meridian. Result 
reduced to lnenll of day. Letter of May 2, 1892. 

A. S. Winger. Result reduced to mean of day. k t t e r  of 
Jan. 18, 1894. I 1891, July 3, 4. 

1892, Apr. 12. 

1893, Apr. 18. 



UNITED STA'I'XS COAST AND GEODETIC SURVEY. 

Secular varitr,tiotze of the nza.g)retic decli~~a,tion, dip and intensity-Coutinuec2. 

CHAblBEltSBUltG, PA.-Continnod. 

D =  3- zO.79 + 3.10 sin (1.55 ?pi-30°.6) f 0'20 sin (4'6 nz f 124') 
. .- - - - - - - . . - ..> - - 

j. Camy~d 1) .  c-0. j j  Date. 1). g. C O ~ I I ~ ~ . ~  n. C - O .  

. - 

1736'8 -i-4'25 + ' ij 1866.1 +2.42 
0 I 

4-2'43 +O'OI 

2'58 2'54 -0.04 
2'67 2'65 -0'02 

2.92 2'79 -0.13 
3.03 2.93 -0.07 
3'21 3'17 -0.04 
3.33 3-24 -0-og 
3.35 3.31 4 . 0 4  

1744'7 
1746'2 
1754'5 
1768'6 
1770.3 
1786'2 
1787.2 

3'67 3.53 -0.14 1867% 
3'32 3.43 - I 1 9 4  
3'27 2.86 -0.41 1871'4 
1'50 6 io .26  11 1873.3 
1.50 1.62 +o'rz 1876.5 

-1-0.25 0.36 +o.Ir '1 1877.4 
--0'25 +0.29 -to'54 !! 1578.3 

1794'5 
1808'5 
1816'9 
1818'4 
1822'9 
1825.9 
1830'8 
1836.2 
1840.6 
1850.3 
1852'3 
1.859'8 
1863'2 
1864.2 / 1865.4 

0'50 3 3 7  3'47 3'38 4.09 : 0'71 0.48 i0.23 3 '53 3'47 4.06 
0'50 3'54 -0.06 
0.37 3'63 --o.w 

- 0 ' 2 5  3'72 4 ' 0 6  
o'm 3'78 -0.04 

$0'25 3'87 --or 
0.45 3'95 -+OD7 
0'99 4'01 4-0'01 
1.50 4'13 S 0 - q  
1'70 4'17 4-0'08 
2'20 4'31 -o.ro 
2'25 4'37 $0.07 
2.32 

3-2'40 
'I 

DIP ,\Xn INTEKSITP AT CIIAMI%RRSBURO. 

-- .. - - . -. - . - . -- -. . . - - - . . - - -- - . - . . - 

-- 
Date. e. 11. ~ ~ . C r c t ~ c c s .  I 

---. 
0 / I 

71 57'1 0'193.5 0'6248 Dr. J. Locke. 
-. .--- - -- - . -. - - - 

WEST CREEIC, LITTLIS EGG EIARUOII, N. J .  

q-. 3g0 38' A,= 74" 19' W. of Gr. 

Dnte. 
- 

- 
I). 

0 / 

6 W. 

9 . 

6.9 W. 

5 25 IV. 

5 18 It7. 

7 10 . 

7 25 (?)W. 

I 

2 

3 

4 

5 

i" 

-, - . . -. . - . - - - - -. . . - - . - - - - - . . . . - . - -. . - -. - 
K c f r r e ~ ~ c c s  nncl rc111:1rks. 

.7- 

1 
- I 

? 
Zi. Hudson, on the coast of New Jersey in p=39O 30', ott his third 

voyage. Prof. E. Loonlis in Sill. Jour., vol. xxxfx, 1840. Not 
used. 

George Keith, at south c ~ ~ d  of divisior~ line between East and 
West New Jersey, at Little Egg Harbor. '' Report of the COYII- 
tnittee of the Coutlcil of Pro rietors of West New Jersey ill 
relation to the I'rovincc Line tetweetl Bast and West Ncw Jcr- 
sey ( 1837). Canltlen, N. J., 1888." I' . 9 ,  10. Con~municated 
by Henry S. Hai~les, Surveyor-Genrrx X. J., letter of July ro, 
1891. Prof. G. H. Cook, State Geologist, names Sandy Hook as 
the place of ot)scrvntiot~. 

Fdin. Halley's 'I'al~uln Nautica,Y:lr'~n Mag'rt~ Index, juxta obscr's 
anno 17m, per Zclru. I-Iallcy. Reproduced in Greetlwich astro- 
nou~ical o1,servations of I 869. 

Jacob Dc1111is; see above pan~phlet on the divisiot~ line between 
East zl~id \Vest New Jersey. J. 1,nwrence's note on niap at 
West Crcck. i 

C. A. Scllott, U. S. Coast S., at 1m1g neaac11 it1 q= 39O 32) I---.,qO i 
15'.6 IV. of Gr. App. No. 9, C. and G. S. Report for 1881. T l ~ e  i 
reductiol~ to West Creek is zero, or nearly so. I 

Henry S, Haines, Surveyor-(;ener;ll, N. J. At West Creek, llesr 
the south end of Keith's line of 1687. Reference as above for ! 
1687. 

An inter olatecl value, for temporary use, derived from ohserva- ( 
tion o r  1887 and the known annual increase of 3/.6 on this 
coast. I 

1609, Oct. 4. 

1687- 

1700- 

'745- 

1860, Aug. 27,28. 

1887- 

- '"I- 



REPORT FOR 1805-PAltT 11. APPENDIX NO. 1. 

Sccular .~~nriations of t l ~ c  magnetic dccli?tation, dip ctnd intensity-Continued. 

WEST CREEK, LITTLE E G G  IIARUOB, h'. .J.-Contiuuod. 

DL: +5°.504- 2.78 sill (1.5 ?)I  - 18O.4) 

Ilnte. I I I p. Cart~p'd D. C - 0 .  

t 8 . 2 5  -0'75 
I 700.0 7'99 --t 1.09 
1745.5 5'42 5'27 -0'15 
lS0.7 5'31 5'38 t 0 . 0 7  
1887'5 7.17 7'20 4-0'03 
1891 '5 -f 7.42 (?) $-'7.43 -t 0.01 

-- 

DII' AS11 IKTEXSI'I'T AT \VEST CIiPEI< AN]) VICINITY. 

I-- 1 NO. i Dnte. 
---- 

I 1s46, Nov. 7,9. 
I 2 1860, ~ u g .  14-28. 
I /  

- -- - - - - 
8. 11. I Referelices. 

- --- .-. --. . . - . - - - - - . - . - - - . -. - - . . -. - - - . - 

0 / 

72 12.3 0.1873 0'6130 Capt. T. J. h e ,  U. S. E. At Tuckcrtox~. - 1 
71 58.5 0.1916 0'6193 C. A. ~ c l ~ o t t ,  U. S. Coast S. ~t ~ o n g  13cacl1. I 

I<AJ,TIhlOJ<I;, MD. . 
4n=39' 17''s A =  76O 37/'0 W. of Gr. 

[ \ I - I IR~I~II~L~Iu Ilol~u~nu~lt.] 
.. . .. - -. - -- .- - . - .. . - . - -. - 1 

Date. I .  1 l<eferences ;111d re~nnrks. 
-. - - - - . i 

I 
1 1620, about. 

( I I 1640-- 

2 1 1679.0 1 3 ' 1683.5 
4 ' '703'5 

1877, Oct. 10, 11, 12. 1 4 r r  W. J. 13. IIaylor, U. S. Coast S. Near Fort McHcnry. 
1885, Aug. 5, 6, 7. ! 4 29 W. ' I  ' 6  (( ( 4  ~i " Xr G. S. Near Fort McHcnry. 
1895, Sept. 27, 28. 

I 
1 5 20.3 W. " " " I '  " " " " G ~ O U I I ~ S  of Fort 3lcIIenry. I 

I 
. . . . . - . . . . - . . . -. - - -2 

! 

-1- I '02 4-0'25 
0'82 4 0'45 
0'70 -f 0'49 

I703 '5 1'81 --0'46 
1720.5 4'21 2-18 -0'13 
1729.2 4'02 2-77 - 0'28 1 '754.5 2'25 4.01 -1 0.27 
1756.9 2.83 4'16 -0'02 
1771'0 4.64 '-0'15 
1776.1 $-1.75 4-5'19 -0.15 

0 / 

I I ( ? )  W. 
9 W. 

5'25 

I 2 

R. Dutllcy's Arcano del Mare. Not used. 
De Isogol~er~ ill de XVI en XVII Eeuw; Proefschrift door W. 

Van L(crnclct~. Utrecl~t, 1893. 

1720'5 
17.9'2 

6.25 :: 1 
5.12 UT. I 

Derived from ~lla$!letic bearings of old lit~es, 52 cases. Colll- 
2'28 nlu~~icated by l h o m a s  Kelbaugli, Aug. 17 and 24, 1877, and 

1.11 W. 

0'77 W. I 
0.37 W. 1 
o 12.5 \ir. I D. Ryrnes. 
2 16 \V. I Dr. A. D. nacl~c. 
2 19 IV. ( Capt. T. J. Lce, U. S. E. At Fort McIlenry. 
2 29 \V. C. A. Schott, U. S. Coast S. Ncar 1:ort McHenry. 
3.74 If?. ( T. Kclbaugh, as above. 

j ; '754.5 
1756'9 
1771'0 

i 11 

12 

13 
14 

1 15 
I I G  
! 17 

1780.5 
1787'5 
1kb8.g 
1840, Aug. 27. 
1847, ~ p r .  29. 
1856, Scpt. 13. 
1875'5 



UNITED BTATES COAST AND GEODETIC SURVEY. 

Sccular vurinl io~ts  of t l ~ c  ?/angnetic deoli?iation, dip a?zd intensity-Continued. 

1111' AND IKTXNSZTY AT BALTIXOHE. 

I So. I Dnte. Ii. I Kcfcrences. I 
I 1832, July. 

2 1834, July. 

I I Prof. J N . Xicollet. Near Washington Monu- / 
nient. 

Prof. E. 13. Courtcnay and Dr. A. D. Bache. 
At St. Mary's College. 

Prof. E. Looxnis. In Howard's Woods. 1 3 1839, Sept. 
4 1840, Aug. 

1841, Apr. 28. 1 1841, Apr. 28. 
1841, Apr. to Scpt. 
I 84 I ,  Apr. to Nov. 

I I 842- 

1842, Oct. 8. 
7 1844, July. 
Y 1856, Sept. 13. 

1 Dr. A. D. Bache. ' I  " ‘, I 
] Dr. J. lack.. r At St. Mary's College 

Dlaj. J. D. Graham. and near Washing- 
Prof. J. D. Nicollet. ton 
Maj. J. D. Graham. Near Washington Monu- 

ment. 
Sir J. H. Lefroy. I n  Howard's Woods and 
Maj. J.D.Graham. } at  St. Mar7.s College. 
C. A. Schott, U. S. Coast S. Outs~de near Port 

McHenry. 
J. I%. Baylor, U. S. Coast S. Outside near Port 

McHenry. 
J. 13. Baylor, U. S. Const & G. S. Outside near 

Fort McHenry. 
J. l3. Baylor, U. S. Coast & G. S. Outside near 

Fort McHenry. 
I 
I 

10 ( 1885, Aug. 5,6,7. 
I 

r I ) 1895, Sept. 27.28. 

COMPUTI.;l> DECENSIAL VALUES. 
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Secular vuriutions of the magnetic declination, dip and intensity-Continued. 

CASE MAY, N. J. 

9=38O 5W.0 A = 74O 57/-6 \V. of Gr. 

[I.igl~t-houaa.] 

Date. 

1833- 
1846, June 28. 
1849'7 

- - .- . 

D. 

0 / 

6% W. I Edm. Halley's Tal,ula Nnutica. 
U. S. C. Sr G. S. Rcpt. for rS8S, Appendix No. 7, p. 305. Valuc 

cleduccd fro111 observations at 19 statiot~s. 
Peter Barlow's isogorlic c11a1-t. I'llil. 'I'rarls. Roy. Soc. 1833. I 
Dr. Jolil~ h c k c .  Near light-liousc. App. No. g, llcpt. for 1881. 1 

6 
7 

9 

3 05 \V. 

3 I I  \V. 1850.7 
1855, Aug. 3. 

1857'7 
1874, June 25. 

10 1881- 

j 

/>=-f-4O'31 -1-2.40 sill (1.4 111-26O.7). 

N. C. Price in 9=3S0 56', A.1.74' 56). Magtletic survey of New 
Jersey, ISST; Prof. G. I-I. Cook, geologist ill cllarge. 

Observer and rcferet~ce as before. 

Kept. for r8S1. 
3 45.4 W. C. A. Scllott, U. S. Coast S. Near light-house. Appendix No. g, I 
3 30 W. 1 N. C. I'rice, refereace as ixfore. 
4 38 \Ir. : Dr. T. C. Hilgard. Near tile light-Ilouse. Appendix No. g, Rept. , 

for 1881. 

a 

.- 

1)itie. / 0l)s'd 1). p. Courp'd I). C -0. 

1700.0 
1750.0 
1833 
I 846 
1849'7 
1850.7 
1855 
1857.7 

I&? 1.5 
1587% 
1891 ..I 

. . .  -- 

0 0 0 

-i 6.25 % 4-6-32 -+-om7 
3'So % 3'76 -0 .04  
2'50 % 2'46 -0 .04  
3 . d  3'113 -0'05 
3 ' d  3'22 -1-0'14 
3'1s 3'27 3-o'og 
3'75 3'50 4 ' 2 5  
3'50 3'6j +-o'15 
4'63 4.60 4 ' 0 3  
5.10 5'03 4 - 0 7  
5'18 5'37 -i-0'19 

; 5'68 -: 5'54 --o'14 
- -- .. . . - 

1)11' AKI)  lS'I'1CSSI'I'Y A'l' CAI'1,: M A Y .  
-. - - - .-. . - - - - . . . - .. . .- -. 

! I 

~ n i c .  I (3. 1-1. I:. Kcfcrcriccs. 
I 

No. i ]-- . . . - I _  I 

' 0  / 

1846, June 29. 
1846, June 30. 

2 r855,Aug.z. 71 34'4 0.1928 C. A. Sclloit, U. S. Coast S. xear light-l~ousc. 
3 1874, June 27. 71 28.5 0.1975 Dr. 'I‘. C. Hilgard. Near light-house. 
4 18g1,Mayz6-29. 70 37'1 0'1996 G. R. l'utna111. U. S. Coast Sr G. S. At 

astronol~lic station. I 

71 25'8 0.1962 0'6160 
71 23'6 0.1968 0'6169 

Dr. J. Locke. 
Ilr. J. Lockc. At Towl~hank. 



UNITED STATES COAST AND GEODETIC SURVEY. 

Secular variations of the ntapretic cZecli?tatiot~, clip a?rd ,into?tsity-(>outiuuod. 

WASI-IING'I'ON, I). C .  

9 =3g0 53/'3 h = 77O ml.6. 

[ L i ~ ~ i t u d  State% CnpiLol clornu.] 

r 
No. 

1 

2 

3 

4 

% 
7 

.- - -. -- . - - . . - . . . 

Dntc. Krfererlcrs nrtd retrinrks. 
. - - -. -. -. - ---- - - - 

1754'5 

17~%~5 

'791-92 

1809, Dec. 
1841.0 
1842'0 , 

1856, Aug. 
1857, Mar. 9. 

10 I I I  
12 

13 

14 
15 
16 
17 
18 
19 : 
20 

1555, July. On Capitol I-Iill near Gilliss st:~- 

1856, Aug. 14, 20. 

O ' ,  

2.03 \V. 

0.30 \V. 

0.42 U. 

o 5 2  W. 
20 lV' 

I 23.9W. 

1860, hug. 16-Sept. 26. 
1862, d u g  15, 19. 
1S63, June IS-July 28. 
1866,hTov.I. 

1867, Jan. to  Dec. 2 48.1W. 
1868, Jan. to Dec. 
1S69, Jan. to June incl. 
1870, June 13, 11. 15. 
1871, June 14, 15, 16. 
1872, June 14, 15, 17. 
1873, .June 14, 16, 17. 

In  the place of tlic value 3O.3 W. fonnerIy used for 1750 and 
temporarily adopted in order to  strengthen the expression for i the secular change, I now take tllc value z0'03 for 1754'5 , 

cleper~tlirlg on the change -0°.37 observed at Balti~nore be- I 
tween 1754 and 1855 and ayplying it to ~ n y  observation of i 
1854'5 a t  \Vnsl~inbrton. LVe~ght assigned, %. 

l a  a lauaner similar to  the above we 1i;ive - 2O.25 the obxrued 1 
difference at  Baltin~orc between 1780 anrl 1861, mld ap))lylng 1 
this tlifference to the rnean of the \Vashir~~.ton ol)servatiox~s of 
rS6oa1ld 1862, or + z0'55, weget -/- 0°'30. Weight assigned, %. 

Mean of 27 declinations irlscnbed 011 bont~dary stones of the 
Llistrict of Coluu~hia; extracted from "Surveys and Malls of 1 
the District of Colunll~ia," by IParcus Baker. Publishetl by 
the National Geographic Society, Nov., 189~1. Weight as- 
signed, 2. 

K .  ICillg. Weight assiglled, %. 
) Lieut, J. M. Gilliss. North of ~ n i t e t l  States Cypitol. 

1874, June 13, 15, 16. 
1874, July 20, 21, 22. 05'2 \v. 

22 

23 

1875, June 12, 14, 15. 15.5 W. 
1876,May1,2. 3 18.8 W. 
1877, June 14, 15, 16. 3 42'1 W. C. A. Scllott, U. S. Coast S. 

3 36.8 W. A. Braid, " " " 
1878, June 14, rg, 17. 3 47'5 W. C. A. Schott, " " " 

1878, Sept. 8. 43.0 W. Dr. T. E. Thorpe. 
26 1879, June g ,  10, 11. 50.4 IV. C. A. Schott and Wm. Ei~nbcck, 

U. S. Coast Hr G. S. At observatory in Scllott's gar- 
1880, Fcb. 23, 24, 15. 
1880, Apr. 3. 
1880, June 12, 14, 17. 
1882, June 15, 16, 17. 

29 1883, June 18, July 5. 
1884, Feb. 5, 7. 
1884, June 16, 17. 

3 52.4 W. 
3 57-2 W. 
3 57.1 \V. 
3 5 5 4 .  
4 m.2 \Y. 

31 
32 

:: 
1885, June 13, 15. 
1886, June 14, 15, 16. 

1887, July 2% 29. 
1888, June 19, 20. 

1888, Jan. to Dec. 

M. Ilaker, U. S. Coast & G. S, 
J. Il. Raylor, " " 

( 6  $ 8  

W. l?~:nl~eck, '' ( I  

C. A. Scllott, " " 

den on First and TI streets I - SE., Copit01 Hill. Heduc- I 
tion to C. PL G. Survey Office 
statiou- I O ~  or -0°.16. 

J.  E. Maxfield. 

C. A. Schott, U. S. Coast & G. S. 
08.5 W. I 

: 2:; :;: 
3 58% W, 

Near stations of I 856 and I 857, , 
in lot south of new C. & G. S. I ) J. B. U. S Coast G. S. ofice building (1871). e= 1 
38O 53/'2 h - 77O m"5. 

C. C. Marsh, ensign U. S. N. At the U. S. Naval Observatory 
(old site). (p=sfiO 53/'7, X=7,7O 03'". Reduction to C. Sr G. ' 

Survey Ofice station -1- I 2"7 or -;- 00.21. glean adopted + 4O.19. ! 
I 



REPORT FOR 1895-PART 11. APPENDIX KO. 1. 

Seculur vccriutions of the n~uptetio declination, dip alad intensity-Continued. 

\\'ASIIIXGTOS, I). C.-Co~~tinuud. 

( 1889, Sept. 24, 25, 26. 

1 8 y ,  Jan. to Dee. 
I 891, Jan. to Dcc. 
1891, Oct. 10, 11, 12. 

1593, J ~ f l .  3,  4, 5, 6. 
1Sg5, Apr. 16, 17, IS, 19 

/ I J. A. Hoope~verll, ensign U S. Ii. At lheU. S. Naval Observatory 
(old s ~ t e ) .  Reduction to C. Sz G. S. Office station + 12/.7. 

I?. D. I'rcston, U. S. Coast Sr G. S. Station sout l~ of llew office, 

I cstnblished in 1587. 
05.8 \V. At U. S. Kaval Observatory (old site). Reduc t io~~ to star~dartl 
0 3 . ~  \IT. j s t o t i o ~ ~  J 12'.7. 
24.3 \\I. J. 1%. n:~ylor, U. S. Coast & G. S. At stnndnrcl stnti011 ill lot sout l~ 

I of I I ~ W  C. & G. S. Oflice 1)nildinrr I rS71). ., , . , 

14.2 \LT. I At U. S. h'aval Obscr\*atory (old site). Rcductio~l to stat~darcl 

I station - 1- I P.7. 

26'7 "" ) Ii. I, I'aris, U. S. Coast L G. S. At sta~ldard sttatio~~. 47'0 \\I. 1 

I 

( 1839, Sept. . . . . . .  1 5: 21'4 
. . . . . .  1840-41. 20'2 

1841, June and Aug. . . . . . .  I . . . . . .  
71 15'2 

1841, July. 71 14.4 

j \ 1841, Sept. j 71 15.9 . . . . . .  
( 71 18.0 . . . . . .  

13.1 . . . . . .  
1842, Oct. '10. 13'8 0.1990 

. . . . . . . .  0'1992 

I [ 1844, Apr. 6- 71 39'3 0'1972 

( ,844, Apr. 8. 
1844, Apr. 9. 
1844, Apr. 10. 

1844, A1". I I. 
1844, July. 

! C. Wilkcs, I:. S. X. j I (  C c  ,, '' '' ~ I I I ~  I'rof. 14;. 

I Loo~nis. 
1 

I'rof. B. Loor~~is. 
I 1,icut. J. M. Gilliss. 
I l'rof. J .  N. Nicollct. 

31aj. J. D. Gmha111 and Prof. J. h.. 
Nicollet. 

Dr. A. I). Hncl~c. 
1,icul. J. 81. Gilliss, 
31:lj. J. D. Grnlla~ii. 
Sir J. 11. Lcfroy. J 

! Dr. A. I>. Bacl~e. Xcar War Dep:~rtlne~it. 

I I r M:~xnetic Observatory, Cttpi- 
I to1 Ilill. 

0.6155 i Near Patent Ofice. 
0.6210 ; 1 Near War Ucpai-trner~t. 
. . . . . .  / . RIaj. J. D. ~ r a h a l ~ ~ .  Near ~ $ t o l .  

I 



224 UNITED STATES COAST AND GEODETIC SURVEY. 

Secular variations of the magnetic declination, dip and intensity-Continued. 
WASHINGTOK, D. C.-Continued. 

DIP AND IXTENSITY AT WASHIXGTON, D. C.-Contiuuod. 

No. I Date. 1 F. I Rcfercuccs. 

Capt. T. J. Lee. Survey Office, south of 
Capitol. 

J. E. Hilgard, U. S. Coast S. Korthu~cst of 
Capitol I-Iill. 

Lieut. J. N. Gilliss. h'ear \Vliite House and 
Navy Department. 

Grounds of Slnithso- 
niari Institution. 

C. A. Scliott, U. S. Capitol IIill near C. S. 
coas t s .  1 Ofice. 

Capitol Hill near C. S. 
Oflice. 

\V. Reed. Capitol Hill near C. S. Oflicc. 

1845, Jan. to May and 
Nov. 

1852, May, June. 

1853, May 28. 

1855, July and Sept. 

( 1856, Aug. and Sept. 

1857, Mar. 
1858, June 2. 
1859, June and July. 
1860, Aug. and Sept. 
1861- 

C. A. Schott, U. S. Coast S. Capitol Hill 
near C. S. Oflice. 

S. Walker, U. S. Coast S. Capitol Elill near 
C. S. Ofice. 

I C. A. Schott, U. S. Coast S. Capitol Hill 
ncar C. S. Ofice. 

I W. Harkncss, U. S. N. At U. S. Naval 01,- 
servatory. Kerluction to C. S. Office sta- 
tion -4d.o for dip, -1- 2 0  for TI and - 
154 for F. 

W. Harkness, U. S. h'. C. S. Officesta- 
tion. 

C. A. Schott and E. Goodfellow, C. S. 

1862, July, Aug., Sept. 
1863, July 18-28. 
1865, June 27. 

1866, Nov. I. 

( 1867, May 6. / 1867, May 6. 

[ 1867, Jan. to Dec. 

1868, Jan. to  Dec. 
1869, May 15. 
1869, Jan. to July. 
1870, June 13, 14, 15. 
1871, June 14, 15, 16. 
1872, June 14, 15, 17. 
1873, June 14, 16, 17. 
1874, June 13, 15, IG. 
1875, June 12, 14, 15. 
1876, May I, 2. 

Coast S. 
C. A Schott, U. S. Coast S. 
Prof. A. Hall. U. S. h'. 

0'6145 
0.6139 I I 
0.6168 ' 
0.6178 1 } C. A. Scllott, U. S. Coast S. 
0'6144 
0.61 19 
0.6119 11 
0.6104 C. A. Schott, U. S. Coast S., and F. E. 

Ilileard. 
1877, June 14, 15, 16, 

Aug. and Dec. 
1878, June, Sept. Dec. 

0.6130 1 C. A. g l l o t t  and A. Ilraid, U. S. Coast S. 1 
I 

0.6124 1 C. A. Schott, J. B. Baylor, U. S. Coast & 1 
G. S.. and Dr. T. E. T h o r ~ e .  

1879, June 9, 10, 11. 

1880, June 12-17, July 
9, 10, 12. 

1 1881, Apr. 26. 
1881, J u n e q ,  D e c . 1 7 , ~ ~ .  

I 1882. Mav. 

0.6126 

0.61 15 

J. R. Baylor, U. S. Coast & G. S. 
1,ieut. S. W. Very, U. S. S. 

C. A. ~ k h o t t  and Wm. Ei;lkck, U. S. $ Coast & G. S. 
J. B. Baylor, U. S. Coast & G. S. I i 
R. A. Colonna anti Wni. Eimbeck, U. S. 

Coast & G. S. 
C. A. Schott, U. S. Coast & G. S. 
J. E. Maxfield arid W ~ I .  Einlheck, U. 

S. Coast & G. S. 
C. A. Schott, U. S. Coast & G. S. 
' I "  ' 6  4 '  " 

1882; ~ u i e  15, 16, 17. 
1882, Sept. and Oct. 
1883, June 18, July 5. 

( 1884, Jan. and Feb. 

11884, June 16, 17. 
1885, June 13, 15. 
1886, June 14, 15, 16, 

17, 18. 
( 1887, June 14. 

1887, July 28, 29, 30. 

' t "  1 '  and E. I). Preston, U. S. 
Coast & G. S. 

C. A. Schott, U. S. Coast & G. S. 
T .  B. Bavlor. U. S. Coast & 1 

J 
1888, May 10, 12, 15. 

1888, June 19, 20. 

< ,  

G. S. 
J. B. Baylor, U. S. Coast & 

G. S. 
J. .R. Baylor, U. S. Coast & 

G. S. 
E. D. Preston. U. S. Coast 1 1889, Sept. 24, 25, 26. 1 70 25'8 

At C' and G' 
Survey Of- 
fieestation, 
in lot 
Ofbuildillg. 

& G. S. 
0.6131 1 )  J. E. Hoogewerff, U. S. N. J At U. S. Naval 

-'o141 Observatory (old site). 1889, Jan. to  Dec. 71 06.0 
-40.0 
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*Observed values colnbilled in groups of four, islclusive of on observntioll of 1896; last value of u the tlleatl of two observatiotls. 

S. DOC. 25-16 

Secular variations of tb magnetic declination, dip and intensity-Oouti~~uecl. 

WAStllNGTON, D. C.-Continuud. 

DII' A N D  I N T E N S I T Y  A T  \VdSIIlKtiTOK, D. C.--Continued. 
- .. 

KO. Date. 0. 11. F. Kefel.erlces. 
- ... 

0 / 

45 1890, Jan. to Dec. { -40.0 +20 -'o141 

46 
1891, Oct. 10, 11, 12. 

71 03'9 0.1985 0.61 17 J. E. I-Ioogewerff, U. S. N. At U. S. Waval 
47 1~9'. Jan' Dee' { -40.0 + m  I } Observatory (old site). 

48 1893, Jan. 3, 4, 5, 6, 16, 70 12.1 0'2022 R. L. Paris, U. S. Coast Sr G. S. At C. & 
23 i 70 15'5 0'2011 0'5954 G. Survey Office station. 

49 1895, Apr. 16-19. 
-. - - . . .. - i 

The obsorvatiolls a t  Washington for dip nud irite~~sity aro too uuruerous to be co~iveriier~tly 
used; thoy mere, therefore, first combined into sots of four observntious eacll. Tho locnldcflectio~~ 
of the dip a t  tho old Naval Observatory was ascortaiiied by direct cornperison, as were also the 
differeuces in H mid iu F, viz: 

CORRECTIOKE TO OUSISItVED VALUES 01.' TIIE DIP, T H E  HOItIZONTAL AN11 TOTAL INTEXSITY AT TIIE OL1) 
NAVAL OUSERVAfl'O1tY TO 1tEFEIt T H E M  T O  THE COAST AND GEODETIC SURVEY OFFICE STATION.  SOUTl l  OF 
THE CAPITOL. 

/ 

A @in 1866 -39'2 3 N i n  1866 +o'ooog 
I 889 
1890 

1890 -41'2 -40"O 1891 
1891 -40'8 1892 -+o'wz7 
1892 -45'7 

and A F for the years 1889-1892. Mean = -0.0140. 
0 = 71O'36-0'~2 27 9%-o'm 540 ?izs  

H =0'197 9+0'000 123 l?Z-0.000 COO 717 718' 

r I 
Date. ' Obs'd 0. Cotup'd t3. C-0. * 8 

' 0  0 0 

1840'0 / 71.29 71'33 -1-0'04 
1846.2 , 71'36 71.36 0.00 

71.33 -0.05 1855.7 71.38 
1860'0 71'34 71'28 -0.06 
1864'6 1 71.28 71'21 -10'07 
1868'9 1 71'10 71'12 +o.oz 

70'02 +om6 1873'0 I 70'96 
1878.0 70'82 70'87 $0'05 
18910 / 70'76 70'77 +0'01 

1843'9 0.1978 0.1971 -0~0007 
I 855.8 986 + 07 
1861'6 992 + '0 
1868'0 0.1999 0.1999 w 
1872'0 0'2007 0'2003 - 
1876'0 

04 
oog 006 - 

I 880'0 
03 

017 010 - 07 
I 884'0 019 013 - 06 
1888.0 &6 $ ,- ; 
1891.9 

1885.0 70'58 70'62 +oa04 1895'8 0.2024 0.2020 -0'0004 
1889.0 70'43 70'45 +O.OZ 
1894.3 I 70.21 70.20 -0.01 

- 
COXPUTEI) DECENNIAL VALUES. 

- - . - - . - - - 
(3. H. 

I---- 
1820 
I 830 
I 840 
I 850 
I 860 
I 870 
I 880 
1 ago 
IgOO 

0 0 

-1.0'2 . . . . . 0.1936 0.5929 
0'65 71-19 52 0.6054 
7 71.33 66 
1'77 71'36 79 
2'43 71.28 0.1991 205 
3.10 71.10 0.2001 177 
3'72 70.81 010 
4-26 017 0.6014 

f 4 ' 7  &f 0.2023 0.5886 



UNITED STATES COAST AND GEODETIC SURVEY. 

Secular variations of the magnetic declination, dip and intensity-Continued. 

CAPE HENLOPEN, DEL. 

9=3g0 46l.7 A = 75O 05/'0 W. of Gr. 

[Light.houeo.] 

Date. D. Keferer~ccs nrld rcr~~nrks. l o /  I 
1609, Aug. 12. 
1609, Oct. 4. 

1620, about. 
17- 
1750- 

1833.0 
1841, May. 
1843, Oct. and Nov. 
1846, July I. 
1856, Aug. 27. 
1885, July 29, 30, 31. 

} Hudson. Off the coast of Yaryland in p=38O 13'. { a (  S t  
t t  " New Jersey in q7=3q0 30'. Dec- - -  - 

lination about 7%O 4-3O ; too u~lceitailifor use. 
R. Dudlev's Arcano del Mare. Not used. 
Edrr~. Hailey's Tabula Nautica. 
C. & G. S. Rept. for 18=, p. 308 ; value deduced from observa- 

tions at  19 stations. 
From "Aurora," a t  Lewiston. 
P. Barlow's isogonic chart. 
Barnett. Not used. 
S. P. Lee, U. S. N. Near the light-house. 
Dr. J. Jacke. At Lewis Landing. 
C. A. Schott, U. S.Coast S. At the light-house. 
J. B. Baylor, U. S. Coast and G. S. At the light-liouse. 

-- -- - - - 

D= +4O.o1+ 3.22 sin (1.35 9t~-25~.2) 

DIP AND INTENSITY A'l! CAPE IIENLOPEN. 

h'o. Date. 

Dr. J. I ~ c k e .  At Pilot Town. 
C. A. Schott, U. S. Coast S. At light-house. 
J. B. Baylor, U. S. Coast & G. S. At light- 

house. 

I 
2 

3 

t 

WILLIAMSBURG, VA. 

1846, July 2. 
1856, A u g  27. 
1885, July 29,30,31. 

40=37O 1 6 ~ ~ 2  A=76O 42/'4 W. of Gr. 
i 

/ NO. i Date. I I Referetlces and rernnrks. 

I I 1 1694- 
2 1 17.50- 

1887, Apr. 9, 11, 12. 

5 W. 
I 56 W. 

;: 1; 
o 45 W. 
2 12 W. 

3 02'9 W. 

Madison. 
C. & G. S. Rept. for 1888, p. 308 ; value deduced from observations 

a t  19 stations. 

}President Madison. 

Sir E. Sabine's isogonic chart for 1840. 
J. B. Baylor, U. S. Coast S. Grounds of William and Mary Col- i 

lege. 
J. B. Baylor, U. S. Coast & G. S. Grounds of William and Mary 

College. 
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Secec2ar unriatz'ons of ths magaetk d@dinatio?c, daip a?ad i?tte?~isi2y--Conti11uoci. 

WILLIAMSUURG, VA.-Continued. 

D- + . 2 O . 2 0 - ) -  2.48 sill (1*59rr-3z0.2) 
- . . - - - . . . 

Ulisi l  D. p. Coruysd 

L '  

U1P AND INTENSITY AT WILLIAMSBUltG. 

- - - -- - - - - - - - 
CAPE HENlZP, VA. 

9 - 36O 55/6 K = 76O oq/.4 W. of Gr. 
[Ught-huaao. ] 

I --/ 
1874, Dee. 4-10. 
1887, Apr. 9-12. 

Date. "I - 

.- 

0 I --I 
69 27'6 0'2135 ~ ' m  J.  B. Baylor, U. S. C a s t  S. CollegcGrout~ds. 
68 56.5 0.2111 0.5874 1 $ 6  ,, " & G . S .  '< ( , 

1 

I 1700- 
z 1 1728, Mar. 6. 

6 

g 

- - - - 

References and reri~arks. 

1832, June g, 11. 
1856, Sept. 11, 12. 
1874, Nov. 26, 27, 28. 
1879, May and June. 

10 1881,Juner6. 
1883, Jan. 2. 
1883, June 30. 

1883, Dec. 10. 
1884, May 10. 
1884, Oct. 10. 

Edm. Halley's Tabula Nautica. 
W. Byrd, at head of Currituck Sound, Reductiotr to Cape 

Heurv + 2 d .  i 

13 
r4 

I: WIH~AOI~,  +miles from Cape Henry. Reduction t o  cape - lo/. 
Douglass, Not used. 

at lo stations. 
W. C.  & G. S. Rept. for r 888, p. 308; value deduced from observatioxis I 

1887, Apr. 14, 15, 16. 
1895, June 13, 14. 

Des ~ i r r e s '  Atlantic h'eptune. Not used. 
W. 1 President Madison, observation at Norfolk. Reductio~~ to cape , 

I doubtful. 
o 45 W. Prof. J. N. Nicollet. 
I 28 JV. C. A. Schutt, U. S. Coast S Near the light-house, 

~ - 

Dr. T. C. ~ i i ~ n r d .  Near the light-how;. 
Lieut. S. It'. Very, U. S. . Obs'd at the Rip Raps. Reduction 

to ca ,c -l LO' 

Lieut. &. ~ F ~ e r k i n s ,  U. S. N. Reduction to cape f 5/. 
Lieut G. A. Norris, U. S. N. Reduction to cape + 5. 
Lieut. C. nelknap, U. S. N. Reduction to cape o. 
Lieut. H. W. Ljrott, U. S. N, Reduction to cape -5. 
Lieut. C. l3elkilnp, U. S, N. Reduction to cape 0. 
Lieut. F. Kanford, U. S. N. Reduction to cape - r ~ .  , . Lieut. C. C. Cor~~well, U. S. N. Reduction t o  cape + 5. 

} J. B. Baylor, U. S. Coast & G. S.  Near old light-llouse. 

note. 

1703.0 
1728.2 
x73*'5 
1750.0 
1809.5 
1832'4 
~856.7 

-- -- -. . .--- 
O)*s'd D. ,4. Comp'd D. Dote, Obs'd D. j. Colnp'd D. C - 0 .  

-- 
0 0 0 0 

$ - ~ - O O  +4'55 $.0'55 1874'9 $2.66 f 2.66 o m  
3.33 3'60 $0'27 1879.4 2.70 2.91 3 0 ' 2 1  
4'53 3'31 -1'22 
1-78 2'33 4-0.55 
0.00 0'17 +o*17 

1881'4 1 1883'5 
1884'5 

3'27 3'02 4 ' 2 5  
3'37 3.14 -4.23 
3.18 3.19 Sa.01 

0.75 0.54 -0.21 1887.3 
-k1'47 +1%2 +O.IS '1 1895,s 

i 
3.34 3'34 o.C" 

+3.94 t-3'75 4 . 1 9  



UNITED STATES COAST AND GEODETIC SURVEY. 

Secular variations of the magnetic declination, dip n.nd ,intensity-Continued. 

CAPE IIENRY, VA.-Continuod. 

1 Dnte. ( Obs'd C). Cornp'd C). C - 0 .  / 

DIP AND IKTEXSITY A T  CAPE IIENRY. 

Dnte. 

No. 

I 
2 I 3 

p=3s0  06/ k--77O 02' W. of Gr. 

I 
0 .  I Date. 1 I References and remarks. 1 

Date. 

1856, Sept. r I. 
1874, Nov. 26, 27, 28. 
1887, Apr. 14, 15. 
1895, Julie 13, 14. 

I)={-0°'41+-2'53 sin (1'45 m--11~'6) 
..... - . - ........ - . - - - - 

I I 

i I 

2 

3 
4 
5 
6 

7 
8 
g 

I Date. ! Obs'd D. f .  Cornp'd D. C-0. i 

-. 

(3. 11. Keferer~ccs. 

0 

% -0.62 
-1 'go 
-2'12 

-2 '03 
-1.97 
-1 .g6 
-0'68 + 1.46 
+-2.11 

-- 

175* 

1779- 

' 7 9 6  
1- 

'809- 
1810, Apr. 23. 

184o-- 
1874, Dec. 21, 23, 24. 
1887, Mar. 19, 20. 

I' I 

UII' AND INTENSITY AT S E W U E R N .  
. -. -- 

L O .  - 1 Date. H. Kefcrcr~ces. 1 

.......- - 

1874, Dec. 2 I ,  24. 67 30'6 . 0.2286 0'5977 
1887, Mar. 19, 20. 67 02.0 0'2269 0'5815 

0.3 . 
2 og E. 

J. B. Baylor, U. S. Coast S. At Celrietery. 
1 1  ' 6  

I 
" " & G. S. At Cen~etcry. , 

i 

C. & G.  S. Rept..for 1888, p. 308; value deduced from observa- 1 
tions at  19 stations. 

H. A. Browr~, letter of Nov. 6, 1893 ; fro111 3 bearings of streets in / 
1779 n ~ i d  1810 at  which epochs they were the same. 

0 / 

69 39'0 0'2132 0.6128 
69 19'0 0'2134 0'6043 

C. A. Schott, U. S. C. S. 
Dr. T. C. Hilgard. 

i 
I 

2 40 E. I 

I 45 E. 

68 57.6 0.2131 0.5936 J. B. Baylor, U. S. Coast Near light-llouse. ! 
68 07.3 0.2201 0.5god 1 )  and G. S. 

I - I .......... 

2 og E. 

o 00 

H. A. Brown, see above. Diff. of bearings 1810.3 and 1893.8, 
4' 23I.3 ; for 1893.8 I asurlle 2' 14' W. 

Sir a. Sahine's isogorlic chart for 1840. 
I 20.4 \V. J. B. Baylor U. S. Coast S. At Cerlietery. 
I 54.4W. I 8- G. S. -\t ~ n n c t e r y .  
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h'ecular variations of the magnetic declination, dip and intensity-Continued. 

MILLEDGEVILLE, QA. 

p=33O 0 4 ~ ~ 2  A=83O 12/ W. of Gr. 

I I Date. References and remarks. I 

2 

3 
4 
5 
6 

C. & G. S. Rept. for 1888, p. 308, value deduced from observations 
at  rg stations. 

J. Bethune. 
" I '  

Geolo 'cal Survey of Georgia. 
J. M. &le. Bache Fund Observer for National Academy. 
J. B. Baylor, U. S. Coast & G. S. 

1805- 
1835- 
1838-- 
1875, June 15. 
1887, Mar. 8, g. 

D=-3°'~o+2'53 sin (1'4 vt-6i0'g). A rough expression. 

Date. 1 Obs'd D. p. Comp*d D. C - 0 .  

1)IP AXD IXTENSITY A'J! MILLEDGEVILLE. 

Dote. 11. Refereuces. 

I I / 1887,Mar.B.g. 64 34'4 0.2495 0.5812 J. B. naylor, U. S. coast & G. S. Capitol 1 
Grounds. I 

CHARLESTON, S. C. 

[St. Y iohaol'e Cliurch.] 

Refere~lces rind re~narks. I- -1 

1775- 
1777- 
1784, Feb. 
1785, Oct. 
1824-25. 
1833'0 
1837- 
1840- 
1841, May. 
1847, Oct. 
1849, Apr. 1-22. 

1874, May 27, 28, 29. 
1880, Jan. 21, 22. 

1885, Dec. 29, 30. 
1895, June 5, 6. 

Edm. Halley's Tabula Nautica. 
C. & G. S. Rept. for 1888, p. 307 ; deduced from observations at  

17 stations. Not used. 
English Pilot, 1794. Not used. 
C. & G. S. Rept. for 1888, p. 308 ; deduced froiii observations at  

19 stations. 
Des Barres' Atlantic Ne tune. 
From a chart. Not usex 

} J. Purchell. 

E. Lieut. S l~erb .me,  U. S. N. 
E. P. Barlow's lsogotllc chart. 
E. Capt. Missroom. 
E. Dr. C. Davics. 
E. Barnet. 

1 2 1; E. I Parker. 
U. S. Coast S. At Breacli Inlet. 

o 58.2 E. t t " Fort Mar:lyll. 
S. Coast & G. S. " " 

o 14'2 E. L I  Near Breach Inlet. 



UNITED STATES COAST AND GEODETIC SURVEY. 

Seczclar vccriations of tibe mqnet ic  declination, dip and intensity-Continued. 

CHARLESTON, S. C.-Continued. 

D=- r0'824- 2'75 sin (1'40 nz- 12O.1) 

DII' AND INTI<SSITY AT CIIARLESTON. 

Date. r 
1700'0 
1750.0 
1775'5 
1784'1 
1785'8 
1825'0 
1833'0 
1837'5 

--- 

I No. I Date. H. I:. 

Obs'd D. #. Comp'd D. C-0.  

0 0 

Date. Obs'dD. #. Comp'd D. C-0.  

-0'50 $0.06 -2.99 -0.26 
1'65 -3.10 -1'45 1841'4 2'40 2'93 -0'53 
3'80 4'28 -0'48 1847'8 2'25 2.53 -0'28 
5'25 4'48 $0'77 1849'3 ' 2.28 2.43 -0.15 
5'75 4'51 +1'24 1874'4 0'97 0.76 +oa21 
3'75 3'83 -0'08 1880.1 0.43 0.42 +O'OI 

4.m 3'42 $0.58 1886'0 -0'24 -0.08 +o'16 
-2.90 -3'17 -0'27 1895'4 +0.32 $0'33 1-0'01 

3 1 1874, May 27, 28. I . . . .. . .. 0'2550 . . . . . 

I 

1833, Jan. 

4 1 1880, Jan. 21, 22. 64 13'7 0.2550 0'5864 

0 / 

........ 0'2730(?) ...... 
64 31'9 0'2558 0'5947 

6 1 1895, June 5, 6. 

References. 

Prof. J. N. Nicollet. 
C. 0. Boutelle, J. Hewston, and G. W. Dean, 

U. S. Coast S. At Breach Inlet. 
C. 0. noutellc, U. S. Coast S. At Fort Mar- ! 

shall. 
J. B. Raylor, U. S. Coast & G. S. At Breach I 

Inlet. I 
3. B. Baylor, U. S. Coast & G. S. At Breach 

Inlet. 
J. B. naylor, U. S. Coast & G. S. At Breach 

Inlet. 

COMI'UTED DECENNIAL VALUES. 

, 

Dnte. 

1849'3 
1S8o.1 

0l)s'd @. Cotnp'd €9. C-0. 
-- -- 

0 0 0 
I 

64'53 64'54 j 0.01 1840 -3.03 
64'23 64'17 -0.06 

64'75 
I 850 

64'05 
63 '93 

SAVANNAH, GA. 

q=3z0 04/'9 h=8r0 051.5 

Date. 

175- 

1817- 
I 833.0 
1838- 
1839- 
1852, Apr. 26, 27, 28. 
1857, May I ,  2. 
1874, Mar. 8, g, 10. 
1886, Jan. 6, 7. 
1895, May 29, 30. 

1886.0 64'05 64'- o.og 1.73 64'53 
1895.4 

D. 

0 / 

2'2 E. 

4 E. 
5 E. 
5 05 E. 
3 31 E. 
3 40.3 E. 
3 27'5 E. 
2 16.9 E. 
I 37'2 E. 
o 57.2 E. 

- 
Keferer~ces and retnnrks. 

I C. & G. S. Rept. for 1888, p. 308, value deduced from observa- i tions a t  19 stations. 
Becquerel's Cartes du Depot. 
P. Barlow's isogonic chart. 
Geological Survey. 
Dr. Posey. 
J. E. Hilgard, U. S. Coast S. On Hutchinsons Island. 
C. A. Schott, " " " " 

' ' 
F. Blake and C. Tappan, U. S. Coast S. On Hutchinsons Island. 
J. B. Raylor, U. S. Coast & G. S. I I " 

1 1  " 'I 1 1  I 1  

- 

63-98 63'99 +OUI I .o7 64.29 
64'17 

1 
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Secular variations of the magnetic declination, dip and intensity-Continued. 

SAVANNAH, GA.-Continued. 

D=-1~'94+2'75 sin (1.35 m-42°'0) 

1 ObrU D f .  Comp9d D. 

1)11' AND IXTENSITY AT SAVAXNAH. 

Unte. 11. References. 

1852, Apr. 24-27. 
1857, May I ,  2. 
1874, Mar. 5-10. 

1886, Jan. 6, 7. 

1895, May 29,30. 

J. E. Hilgard, U. S. Coast S. 
C. A. Schott, t ‘  

C. Tappan and F. Blake, 
U. S. Coast S. Ilutcliinsoi~s 

Island. 

@=63O'63 +o'ozr I ?)r -0.- 682 m2 

COMPUTED DECENNIAL VALUES. 
- - 

1 Ibs'd 0. Comp'd B. 
C q  

Dute. D. 0. 

-3'78 63'64 
3'25 63'78 
2-65 63'79 
2'01 63.66 
1'37 63'39 

19 -0'8 62.98 

FNRNANDINA, FLA. 

(p=30° 40I.3 A=SIO 27l.7 W. of Gr. 

[Antronomio ntation of 160-57.1 - 
I I 

I Dnte. 

' 
1849- 

1857, Apr. 20. 

1875, May 14. 

1879, Feb. 3,4, 12. 

References ntld remorks. I 
0 / 

4 30 E. 

4 02 B. 

2 55 E. 

2 30 E. 

I 57 E. 

U. S. Deputy Surveyor a t  Fernandina in  q=30° 4d.6,  A =  81~27/'6. 
Letter of W. P. Paret, U. S. assistant engineer, dated Jan. 24, 1891. 

C. A. Schott, U. S. Coast S. At reodetic station " Fernandina" in 
q=30° 4 0 ~ ~ 6 ,  A =  81' 27/.6. kppendix No. 9, Re t. for 1881. 

J. M. Poole, Bache Fund observer to National AcaLmy. Appetl- 
dix No. 14, Rept. for 1882. At station of 1857. 

S. M. Ackley, Lieut. U. S, N. and Asst. C. & G. S. OnoIndiarl 
mound near geodetic station, p=30° 40"3, A=SI 27"s. 
A jpendix No. Rept. for 1881. 

W. b. 13aret, U. 8: ass~stant engineer. At Amelia light-house in 
9=30° 40/.4, A=8ro 26/04. Letter of Jau. 24, 1891. 



UNITED STATES COAST AND GEODETIC SURVEY. 

Secular variations of the magnetic declination, dip and iwtensity-Continued. 

I Date. 1 Obs'd D. ~ 5 .  Cornp'd D. C-0.  I 

DIP AKD IXTENSITY AT FEIINASDIXA. 

GROUP 11. 

Secular aariations of the magnetic declination, dip and intensity. 

[Contrnl ntatione.] 

YORK FACTORY, HUDSON BAY. 

q~==  56O 5g/'g A =gzO 26' W. of Gr. 

I 
No. I Date. 

I 

1857, Apr. 6, 10,20. 
1879, 1:eb. 3-12. 

D= -f-7O.34+16'03 sill ( I  . lo ?rr -97O.9). Approximate expression. 

0. H. 1'. 

-- - . . - ... .- - - - . . 
0 / 

62 07'3 0.2715 0'5807 
61 53'6 o'z701 0'5733 

Date. 

References. 

C. A. Schott, U. S. Coast S. 
Lieut. S. M. Ackley, U. S. N. 

Kefcrences arid rernarks I 

Capt. Middleton. 
Hansteen's isogo~lic chart. 
Sir J. Fra11kli11. 

D. 

0 / 

19 ' W. 
5 W. 
6 oo E. 

- 

I 
2 1 3 

- - - 

Date 

1725- 
1787- 
1819, Sepl. 

A. R. C. selwyn. used. 

6 40 E. 0. J. Klotz. 

4 
, 5 

1 6 

! 

1843, July 24,213. 
18579Aug. 
1878- 
1879-- 
1884, Sept. 12, 13. 
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Secular variations of the magnetic declination, dip and Intensit?/-Continued. 

YORK FACTORY, HUDSON BAY-Contin~led. 

DIP Ah'D INTEHSITY AT YOBK FACTOILY. 

Dote. e. 11. 

-- 
! 

I 847, Sept. I 8. 
1857, Aug. 
1884, Sept. I I. 

Sir J. 1%. Lefroy, Diary Magnetic Survey of 
Canada, b u d o n ,  1883. 

1843, July 24-26. 

1845, Nov. 5, 1846, May 

--- 

FORT ALBANY. 

83 47.2 0.0701 0.6479 

. . . . . . . . . . . .  83 42'6 

. . . . . . . . . . . .  83 47'0 

. . . . . . . . . . . .  

p=52O 22/ h=82O 38' W. of Gr. 

1 ' 1 16. 
J. Rae. 

J. Rae. 

1 (1 53 R. B. Blakiston. 
83 46'9 0.0696 0.6421 

I" 
I 
2 

0. J. Klotz. 

Date. 

1668- 
1730, Aug. 22. 

- -- - 

Referellces n t ~ d  remarks. 1 

1774, Sept. 14. 

0 

19% z: 23 
17 W. 
7% W. 

I I W. 
I0 W. 

B=+ 1s0.78+ 6'95 sin (1.20 ?1~-99~.6). An approximate expression. 

1668.5 +19'25 +20'48 + 1'23 
1730.6 23'00 21'97 -1'03 
1774'7 17.00 16'99 -0.01 
1842'5 7 '50 9'19 + "69 
1880'0 $10.50 2 + 9'56 -0.94 

DIP AXD IKTENSITY AT FORT ALBANY. 

. .- - . - . - . 

1%. F. 
- 
0 .  1 Dote. 

I - . . - - - .- - - 

1 0 ,  

. . . . . .  1 1 , 7 7 s -  7 9  m . . . . . .  Hutchilis. Hansteen's Erd~~iagnetismus. 

L. - -. . - . . -- I 

DULUTH, JiIIVN., AND SUPERIOIt CITY, WIS. 

(p=46O 45I.5 A = 9z0 04''s W. of Gr. 

C. IImsteen's Mapietisnrus der Erde. 
Capt. bliddleton. 
Hutchins. 
Sir E. Sabine's isogonic chart. 
Eq;al magnetic variation chart, Brit. Admiralty. 

' I  6 ' Deutsche Seewarte. 

Dnte. D. 

0 ! 

1824'5 12% E. 
9 25 E. 

lo  12 E. 
1870, Sept. 20. 10 30 E. 

1871, June 20,27. I 10 40 E. 
1873, Aug. 13, 15. I I 52 B. 
1880, Aug. 21, 23. 9 45 E. 
IQI, Aug. 25. 12 46'93. 

Keferel~ces nlld re~llnl.lis. 

Cnpt. nayfield, R. N.; 11e:tr I:o~rtl du Lac. Not used. 
1,ieut. W. 1'. Smith. At Rlii~i~esota Point. 
Survey of N. and NW. Lakcs. 
Gen. C. B. Con~stock. At Superior City, Wis., Fourth street and 

necker avenue. 
Gen. C. n. Comstock. At North Base, Minnesote Point. 
Ca t. A. N. h e .  At Dulutl~. Not used. 

6 '  I I  
J. 8. Daylor, U. S. Coast S: G. S. At Su erior City, Wis. 
" " D~I)uth. Notused; supposed 
locally affected. J 



UNITED STATES COAST AND GEODETIC SURVEY. 

Secular variations of the magnetic declination, dip and intensity-Continued. 

DULUTH, MINN., AND SUPERIOR CITY, W1S.-Continued. 

D= -7°'70+ 2'41 sin (1 '4~~-1zo~.o) .  Very uncertain. 

DIP AND ISTENSITY AT DCLUTR AKU SCI'ERIOR CITY. 

Date. 

I 1859, July 22. 

2 187x,June1€-25. 

8. H. F. 

0 I 

76 44 0'1486 0'6473 

76 23'5 0'15x8 0.6453 

76 17 0'1565 0.6602 
76 26'1 0.1504 0.6410 

76 25'8 0.1468 0'6257 

I 
3 

) 4 

5 

Lieut. W. P. Smith, U. S. Lake S. At Minne- 
sota Point. 

Gen. C. B. Comstock, U. S. Lake S. At Min- 
uesota Point Base. 

Capt. A. N. Lee, U.S. Lake S. At Duluth. 
J. B. Baylor, U. S. Coast & G. S. At Superior 

City. 
J. B. Baylor, U. S. Coast & G. S. Not used; 

supposed locally affected. [Sch.] 

1873, Aug. 12, 13, 14. 
1880, Aug. 21, 23. 

1891, Aug. 25. 

SAULT STE. MARIE, MICII. 

i 
9=46O 29"9 I=84O 20"r W. of Gr. 

[Gardon at Fort Uracly.1 

Dnte. 

17,1g. 
1880, Aug. 6, 7. 

D=+ 1~'54$2'70 sin (1.45 nc-5S0-5) 

1790'5 0'00 +O.OI $-0'01 
1843'5 -1.13 -0.96 -1-0.17 
1844'8 1'02 0.93 i 0.09 
1845.5 0'77 0.91 -0.14 
1846'8 0'67 0'87 -0.20 
1856.7 -0.54 4 ' 4 9  3 0.05 
1873.6 $0'08 $0'43 $0.35 
1879.8 1.02 0'82 -0'20 

1880.6 0.99 0.88 --0.11 
1891.6 +I-84 +1'63 --o.21 

D. 

0 / 

o - 
2 33 E. 

- - - - - - - 
References and remarks. 1 

Alex. Mackenzie. 
Sir J. Pratlklin. Not used. 

I 01 E. Sir J. 1%. Lefroy. 
o 46 E. 
o 40 E. 
o 32 E. 
o 05 W. 
I 01 W. 
o 53'7 W. 
I 04'5 W. 
I 50'6 W. 

Weut. G. C. Westcott. 
K. Friesach. 
Capt. A. N. Lee, U. S. Lake S. 
City Surveyor. At Fort Brady. 
Lieut. S. W. Very, U. S. N. I n  vegetable garden at Fort Brady. 
J. B. Baylor, U. S. Coast & G. S. I n  military post garden. " I 1  ' I  I t  I <  I 1  I' 4 6  
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Secular variations of the ntagnetic declination, dip and intensity-Contkued. 

SAULT STE. MARIE, MICI-I.-Continued. 

DIP Ah'D INTENSITY A T  YAULT ST&. MARIE. 

I No. 
. -- I Date. H. 1:. ) Keferences. I 

I 1841,Aug. 
1843, June. 

1880, July 11,13,1g. 
1880, Aug. 6, 7. 
1891, July 29. 

Prof. E. Loomis. SE. of Fort Brady. 
Dr. J. Locke. 
K. Friesacl~. 
Capt. A. N. Lee, U. S. Lake S. 
Lieut. S. W. Very, U. S. N. 
J. B. Baylor, U. S. Coast & G. S. 

' 1  1 '  1 1  61 1 L 

COUPUTEL) DECESKIAT, VALUES. 

1 Date. 1 m t r  I 1). e. I 

(p== 43' 44"s A = 76O 03"o \V. of Gr. 

-- - 
! Dote. Hefere~lces nlld rel~lnrks. 

i 1 No. 

1823, Sept. 18. 
1847, S ~ p t .  18. 
1856, hov. 25. 
1860, July 15-16. 
1863, July 10. 
1864, Apr. I 2. 
1865, May 4, June 4. 
1866, Se t. I I. 
1867, ~ n r ~  27. 
1868, May 12. 
1869, May I I. 
1870, May 27, Scpt. 21. 

1874, Oct. 20. 

6 04 W. 

Dr. T. C. Hilgard. On Picrrepont's tneridian line, stonein pnsturt-. 

- 

Dnte. / Obs'd D. Dnte. ( Obs'd I,. fi. Comp'd 1). C-0. 
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Secular variations of the magnetic declination, dip and intensity-C'ontinned. 

PIERREPONT MANOR, N. Y.-Continued. 

DIP AND IXTEXSITY Al' PIERREPONT MANOR. 

I 

Date. I H. F. 1 References. I 

1874, Oct. 20. 75 25.1 0.16~0 0.6354 Dr. T. C. Bilgard. I 
1884, June 6, 7,g. . . . . . . . . 0-1599 I J. B. Boutelle, U. S. Coast & G. S. At Manns- ) 

i 
" "  

villr. j 

TOROKTO, CANADA. 

9 ~ 4 3 '  39"4 X=7g0 23l.3 W. of Gr. 

I xo. I Unte. I D. I References and remarks. I 
0 / 

1840, Jan. 
1 1841.5 

1842.5 rg-I W. 
1845'5 I 29'1 W. 
1846'5 30'8 W. 
1847'5 
1848.5 
1849.5 I 36.9 \V. 
1850.5 I 38.6 W. 
185 I -5 I I 40'9 W. 
1853, July and Aug. I 46.1 W. 
18~4,l:eb., Mar., Apr.; i I 48.0 w. 

June. 
1855, Aug. to Dec., incl. I 52'3 15'. 
I 856.5 ! I 56.3 W. 
1857'5 2 00.5 W. 
1858'5 2 04'5 W. 
1859.5 2 07 '4W 
1860.5 2 10.6 W. 
1861.5 2 14.3 \v. 
I 862.5 2 15.7 W 
1863.5 2 19.1 W. 
I 864.5 2 21'9W. 
I 865.5 2 24'8 W. 
1866'5 2 27'6 W. 
1867.5 2 29.8 W. 
1868.5 2 33.2 W. 
I 869.5 2 37.1 W 
1870.5 2 41'9W. 
1871'5 2 47'9 w. 
1872.5 2 53.0 W. 
1873'5 2 58'3 W 
1874'5 3 04'1 W. 
1875'5 3 11'7W. 
I 876.5 3 18.5 W. 
1877.5 3 24'9 W. 
1878.5 3 31 '4w. 
1879'5 
1880, Oct. 18. 

3 37'3 w. 
3 41'1W. 

1884, Aug. 3 57.2W. 
1895, Mar. 4 46.8 W. 

Capt. C. J. B. Kidclell. 
I 

I 

Toronto hla netical and Meteorological Observatory. Abstracts 
of results fro111 1841 to 1871. Toronto, 1875. G. T. Kingston, 
Director. 

C. Carpmael. 
0. J. Klotz. 
Communication by 0. J. Klotz, dated Ottawa, Apr. 4, 1895. 
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Seoular vn.riations of the ~nagnetic declination, dip a.nd intenuity-Ooutillued. 

TORONTO, CmADA-Conti~~uo(1. 

U= -1- 3O.604- 2.82 sill (1.4 t ~ t  -44O.7) +o'og sin (9'3 g t z + -  1 3 6 ~ )  1- 0'08 sin (19 ~ r r  +- 247') 1 s D. p. compSd D. c- o. 

O O 

1840.1 4-1.45 4-1-36 --o'o~ 
1841.5 i 1'24 1'40 $0.16 
1842'5 I 1-32 1.45 $-0.13 
1845.5 1'48 1.52 io.04 
1846.5 1 1.51 1.54 $0'03 
1847.5 1 1.55 1.56 1-0.01 
1848.5 1'59 1.57 -0.02 
1849'5 1 1.62 1.59 -0.03 

1.62 - -0.02 

----- -- - -- I i>ate. j ubsv D. fi. collq~n I). c- 0, 
. - 

! i o 

I 1563'5 1-2'32 4--2'33 -t0-01 

1 1864'5 2'36 2'37 +-o'OI 
. 1865'5 2'41 2'41 0'00 i 1866.5 I 2.46 2'45 -0'01 

1867.5 1 2.50 2'50 0'00 / 1868.5 / 2.55 2'55 0'00 

1869'5 2'62 2'62 
1 1870'5 1 2.70 2'69 --0.01 ' 

1871.5 1 2'80 2'78 -0'02 

1851'5 . 2'88 0.00 
1853'5 ' 1'77 2'98 +-0.01 
1854'5 1 1.80 3'09 +0'02 

r8ss.s 1 1.87 3'20 +o 'o~  
1856.5 1'94 3'30 --0'01 
1857.5 1 2.01 3'41 
1858.5 1 2.07 3.50 --0.02 
1859.5 2'12 3'58 -0'04 
1860.5 1 2.18 

I 
3'67 -0.01 I 

1861.5 2'24 3.87 - 0.08 I 1 1862.5 1 -1-2'26 i-4.51 -0.27 1 
il - I _- 

DII' AND INTRXSITY A T  TOROXTO NAGXETICAL AXD hfETEOI1OLOGICAI. OlISEH\'ATOItY. 
.......... .... -.-.------.a 

nate. I 0. 11. 1'. I Kefcretlces. 
1 

0 

I - -- - .- . -.-. .-p 

I .O I 

. . . . . .  i 1 1841, i r  tnonb~s. 1 75 16.6 . . . . . .  ' Captr. C. J. B Riddell and C. Younghusband. 
1842, Oct. 26. 14'7 0.1630 0'6407 1 Sir J. H. Lefroy. 

. . . . . .  1 { 1842, 12 t~iox~tl~s. 16'4 . . . . . .  Capt. C. Youngltusbntld. 
1843, Aug. 

. . . . . .  
1 4  0.1631 0'6385 ( Dr. A. D. Bache. 

1843, r 2 months. 14'7 . . . . . .  Capt. C. Younghusbatld. 
1844, Julie 19. 12.5 0 1633 ~ ( q m  1 ), Lake. 1844, JIIIIC 20. 13'4 0.1632 0'6409 

. . . . . . .  1844, 12 x~tontbs. 14'8 . . . . . .  Capt. C. You~~ghusband and Sir J. 13. Lcfroy. 
15'5 0.1636 0.6428 
I 0.1633 0'6415 I 

7 i 1847, " 15'3 0.1631 0.6409 
8 1848, " "'3 0 . ~ ~ ~ 9  0.~4'3 
9 i 1849, :: 18'8 0.1631 0.6433 

ro , 1850, 20'0 0'1629 0.6432 
11  1851, " 20'4 0'1628 0'6431 
12 ! 1852, " 20'5 0.1621 0'6405 

...... 13 1 1853, " 22'2 ...... Sir J. 13. Lefroy axid G. T. Kingston. 
14 . 1854, " 23'0 ...... . . . . . .  
15 

16 
17 
18 

1855, 12 months for 0, 
Se t. to Dcc. for H 
an$ R 

1856, 12 months. 
1857, " 
1858, " . 

23'5 0.1621 0.6427 

G. '1: Kiugstotl. 
24'1 0.1616 0.6411 
24'3 0.1608 0.6383 
24'4 0.1609 0'6387 
24 0'1605 0'6363 Lieut. W. P. Smith, U. S. Lake S. 
250 0.166 0.974 
24'6 0.1604 0.6368 
23% 0.1606 0.6371 ! 
23'2 0'1607 0'6369 
21.5 0.1- 0.6364 ! 1 
20'9 0.1611 0'6368 
21.0 0'1610 G. T. Kitlgston. 
I 0.16rr ::%:: 11 
18.8 0.1613 0.6361 I 
20'1 0'1613 0'6371 
16'7 0.1613 
I ~ 1 6 1 3  ::$:: j 

75 16'8 0'1614 0.6352 
74 52 0.1656 0.6343 C. Carpmael. 
74 33.7 0.1664 0.6252 / 0. J. Klatl. 

--- 

1859, June 25, 30. 
1859, rz mouths. 

20 
21  
22 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

1860, I' 

1861, L C  

1862, 6 '  

1863, ' I  

1864, " 

1865, " 
1866, " 
1867, " 

1868, 
1869, " 
1870, " 
1871, " 
1885, Apr. 
1895, Mar. 



UNITED STATES COAST AND GEODETIC SURVEY. 

Sccztlar vuriations of the magnetic declination, dip and intensity-Corrtinued. 

TORONTO, CANADA-Contiuuod. 

DII' AND INTENSITY AT TORONTO MAGNETICAX, AND METEOROLOGICAL OBSEHVA'I'ORY-C'onti~l~~ecl. 

Combining the dip observations up to 1809, inclusive, to form groups of 4, the means can be 
represented by the expression 

and combining the values of the horizontal component of force similarly, the latter can be 
expresseci by 

f?= 0'162 30 - o ' m  154 m + o ' m  005 8 mz 

Date. i--- 1843'0 

1847'0 
1851.0 
1855.0 
1859'0 
1863'0 
I 867'0 
I 870'5 
1871'5 
1 B 5  '3 
1895.2 

Date. 

CONPUTED DECEhiIAL VALUES. 

GRAND IIAVEN, MICH. 

cp =43O 05/'2 A=86O 12j.6 W. of Gr. 

Dnte. 

I- I I I D. 

I i 

Keferellces and remarks. 

0 / 

3% to 6 E. 
4% and 6% E. 
4 24 E. 
4 15 E. 
4 20 E. 
3 33 E. 

I L. Lyon. 
Geologic Report. 
Lieut. W. P. Smith. 

i 
Col. Raynolds, Survey N. and NW. Lakes. 
J. de la Camp. 
L. Foote. 

1825- 

Capt. A. N. Lee, U. S. Lake S. } J. B. Baylor, U. S. Coasf 81 G. S. Grounds of the county court- 
house. 

6 1873, Aug. 28, 29. 28 E. 

! 2 1837- 

7 
8 

i 3 

1880, July 20, 21. 25:7 E. 
18g1, July 22. 39 1 E. 

1859, Aug. 18. 



REPORT FOR 1895-PART XI. APPENDIX NO. 1. 

Xecular var ia t io?~ ,~  of the ?IL a.gnetic decli?tutio?t, dip uad d?&tensity-C:oiitblued. 

GRAND I U V E K ,  MICH.-Contiuuod. 

COXPUTED DECEKNIAL TALUES. 

-. - - -. . - - . . - . . - . 

_L- .- 

1825'5 -5'25 -5.16 4-0.09 
1837'5 5 . d  5'24 -0.16 
1859'6 4'40 4'47 -0'07 
1865'6 4'25 4'07 4.-0.18 
1871'6 3'55 3'57 .-o.oz 
1873'7 3'47 3'38 4-0.09 
1880'5 2.43 2'72 -0'29 
1891'5 -1.65 -1'39 -1-0'26 

-- 
DI1' AND INTESSITY AT GRASI)  HAVEN. 

No. Date. 0. 11. Krfcrellces. 

Date. I Obs9d 0. Comp1d 0. C - 0 .  

i 0 0 

1859'6 74.20 $0'03 
1873.7 1 ;:':; 73'95 4 . 0 2  
1880'5 ' 73'90 73'83 4 . 0 7  
1891.6 1 73.58 

I 
73'63 +0'05 
I 

MILWAUKEE, WIS. 

1p=43O 0 2 ~ ~ 5  A=87" 54'2 W. of Gr. 

Lieut. W. P. Smitli, U. S. Lake S. 
Capt. A. N. h e ,  ( 6  

J. B. Bnylor, U. S. Coast & G. S. Grounds } of eou~lty court-l~ouse. 

0 f 

74 10 0.1759 0'6449 
73 58 0.1775 0.6427 
73 53'7 0'1774 0'6395 
73 34.7 0.1773 0.6271 

I 
2 

3 
4 

D=-4O.12+3'60 sin ( I '45 nr - 64"s). A weak expression. 
-- 

1859, Aug. 18. 
1873, Aug. 27, 28, 29. 
1880, July 20, 21. 
1891, July 22. 

No. I Date. 

I 1859, Aug. 20. 

D. 

0 I 

6 20 E. Lieut. W. P. Smith, U. S. Lake S. 
Maj. D. C. Houston. 
Capt. A. N. Lee, U. S. Lake S.  
Ma'. D. C. Houston. At breakwater. 
J. d. B aylor, U. S. Coast & G. S. West of North Point light- 

11ouse. 

2 

3 
4 
5 

1871, May. 6 43 E. 
1873~Aug.22. 1 6 22 E. 
1882, Sept. 4 55 E. 
1888, Aug. 25, 27. / 4 22.3 E. 

i 
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Xecular uariatiom of tibe magnetic declination, dip and intensity-Continued. 

MILWAUKEE, WIS.-Continued. 

DIl' A m  INTENSITY AT MIL\VAUlCEE. 

Date. 8. H. F. 

I%UFl'ALO, N. Y. 

9=4z0 52/.8 h = 78O 53t.5 W. of Gr. 

1859, Aug. 20. 
2 1873, Aug. 22. 
3 1888, Aug. 25, 27. 

Date. 

1789, June 29. 
'797- 
1798- 
1837- 
1839- 
1845- 
1859, June. 
1872, June 14. 
1873, June 4, 5. 
1885, Sept. 17, 18, 19. 
1893, Mar. 

73 57 0.1779 0'6435 
73 43 0.1797 0.6409 
73 48'0 0.1765 0'6327 

D. I References n t ~ d  remarks. 

Lieut. W. P. Smith, U. S. Lake S. 
Capt. A. N. Lee, ,( 
J. B. Baylor, U. S. Coast& G. S. Near North 

Point light-house. 

Frotn a surveyor's MS., not used. 7 miles south of Buffalo. 
A. Atwater. East end of Lake Erie. 
A. Porter. Buffalo Reservation, lake shore. 
R. W. Haskins. 
U. S. Lake Survey, a t  Fort Erie. 
Sir J. H. Lefroy. 
Lieut. W. P, Smith, U. S. Lake S. Near South Pier. 

) Capt. A. N. h e ,  U. S. Lake S. At Fort Porter. 
I 

J. B. Baylor, U. S. Coast & G. S. At Fort Porter. 
E. S. Nott, surveyor; letter of Mar., 1893. 

r--- I So. I Date. 

1839, Aug. 
1844, June 23. 
1845, Oct. 20. 

1859, June I I. 
1872, June 13, 14. 
1873, June 3, 6. 
1885, Sept. 17, 18, 19. 

DIP AND INTENSITY AT IIUPFA1,O. 

Prof. E. Loomis. 
Dr. J. Ihcke. 
Sir J. H. Lefroy. 
Lieut. W. P. Smith, U. S. Lake S. 
C a ~ t .  A. N. Lee. U. S. Lake S. At Fort Porter. 

" ' 4 '  ' 6  " 

J. B. Baylor, U. S. Coast & G. S. At Fort 
Porter. 
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Semlnr vuriutions of.the mqnetic  declination, dip and intensity-Ooxltinued. 

BUFFALO, N. Y.--Continued. 

I 1 Date. ' Obs'd 11. Comp'd 11. '2-0. 1 
i 

COMPUTED DECENNIAL VALUES. 

ITHACA, N. Y. 

cp=42O 26j.8 k =76O 2W.9 W. of Gr. 

[Con~ull  Unlversfty.] 

-- 
Kefercl~ces arid ren~arks. 

Observer, Father Raffeix. 111 the country between tllc lakes, 
robably in  Cayuga County. Approximate position cp = @ s o ,  

f=76x0  W. of Gr. Rafieix, writing fro111 Goiougouen, de- 
scribes the country between the lakes a t  about 42%' lat. and 
notes tlie magnetic declination as scarcely roo. Comu~unicated 
by J. H. Trumbull, April, 1876. 

Benjnmin Ellicott ran the new reemption line, longitude 76O 
57/.9 W. fro111 Gr. and in latituse 42O 27/, and found the decli- 
nation 3O 25/ W. [Platting tlle observeddeclinations of the prc- 
em tion line ( 17 5) ,  of the Pcnl~sylvania linc ( 1786-S7), and 
of txe west bounci)a of Pent~sylvania (17861, and constructing 
a n  isogonic chart %r the epoch 1790, I find the reduction of 
Ellicott's statiou to Itllaca to equal about 4-39, hence for 1795 
declination a t  Ithaca, 4O.0 W. - Sch.] 

I). 
- - - - 

0 / 

10 W. 

3 25 W. 

I 

1)ntr. 

1831, Sept. 

1874, June 13. 

1889, Apr. 17, 18, 19. 

1890, Oct. 27, 28. 

- - .. - . . . . . . . . . . - . -. . .. . 

I 

2 

1672, June 24. 

I 

1795- 

8. DOC. 25-16 

2 51 W. : Regent's Report, Geological Sunvey of New York. I n  p=4z0 27/, 
h=76O 30) W. [See also Silliman's Journal, Vol. XXXIV, I 1 g 8 ,  where tlle ear 1833 is given to the observation. 

5 25.8 W. I Dr. T. C. IIilgard: a t  the Puertes Meridian, Cornell College 

I grounds. Appetldix No. 8, C. & G. S. Rept. for 1881. Assigned 
position p=42O 27/'5, ;\.=76O 33/'0 W. of Gr. 

6 25.5 W. 

6 31.5 W. 

-. 

J. C. Dowling and J. F. Hayford; MS. of thesis communicated by 
Prof. Fuertes. At Cornell University, position as in heading. 

J. B. Baylor, U, S. Coast & G. S. At Cornell University, positloll 
as above. 

. . -. - ----- .- 



UNITED STATES COAST AND GEODETIC SURVEY. 

Secular variations of the ntagnetic declka.t iol~,  dip and Cv~tensity-Continued. 

ITHACA, N. Y,-Continued. 

D -  + 6:.48+ 3'74 sin ( I '35912 -52O.4) 

1 Date. 1 Obs'd D. j .  Cotnp'd D. C - 0 .  1 

L -I - -. -- - -  . I 

1)IP A N D  INTENSITY A T  ITIIACA. 
- -- -- 

Date. 0. 11. 1:. Xefcrei~ces. 
- l o  / 

1874, June 13. 
1888, Oct, 9, Nov. 5. 

1889, Apr. 17, 18, 19. . 
18go. Oct. 27, 28. 

74 14.7 0.1689 0.6221 1 Dr. T. C. I-Iilgard. 
. . . . . .  . . . . . . . .  0'1713 I J. C. Dowlit~g and J. 1'. Hayford. At Cor- 

1x11 University. 
. . . . . .  . . . . . .  73 51'7 ' J. C. Dowlingalld J. F. Ilayford. At Cor- ! 

i nell Ut~iversity. 
73 49.5 0.1692 0.6074 J. n. naylor, U. S. Coast & G. S. At Cornell I 

Uuiversity. 
.- .. .... .- .. .- - 

Date. 

1798.6 
1837'6 
1841'6 
1845'5 
I 850'6 
1874'6 
1891 '5 

.. -- ....... 

-- . . -. . 

Obs'd D. j .  Cornp'd D. C-0. 

0 0 

-0'58 -0.55 $0.03 
4-0.63 4-0.59 ---0.04 
-1-0'88 1-0'83 ----0.05 
+ I ' I ~  -1- I 0 -0.05 
4- I .33 4- I .qo -1-0.07 
+2'95 4-3'07 +O.IZ 
1-4'21 +4.13 -0.08 1 
- . - .....-....-.....-..... 

D11' AND INTENSITY AT UUNILIItK. - - . ..... ...... ..--..--.. - 

DUNKIRK, K. Y. 

cp: 4z0 29/.6 A :-- 79' 21~'s W. of Gr. 
[Ligl~t.liouao.] 

e. Ii. s. 1 Referelice. 
.... ... - - .- - 

0 / 

74 17.2 0.1670 0.6166 i : Dr. A. D. nache. 
I . -- .-........ - 

note. 

I<cfrre~lces nri~l relrlarks. 
. . . . . .  -. 

dot~ia (cp-=4z0 26"5, A 1:: 79O 21/'5). 

I%y a surveyor of the Holland 1,atltl Co. At Chautnuclua Lake, I 
about 15 statute lrliles to the southward and westward of Vrc- 

observations. 
i W. L. Starke at  Fredot~ia; rlleall of 4 rilori~ing and 3 e v e ~ ~ i i l ~  I 

Dr. A. D. nache, a t  Dunkirk, ill p=42O 29/'3, A . ~ 7 9 O  21'. 

Appendix- No. 19, C. S. Rept. for 1862. 
Lieut. J. 11. S i r ~ ~ p s o r ~  at  I l u ~ ~ k i r k .  I'rof. P;ipers No. 24, U. S. I t . ,  

\Vasl~ington, D. C., 1882. 111 cp==4z0 30/, h -- 79O 21'. 
N. Y. QL E. R. R. et~git~ecr, a t  Dunkirk. 
R. S. Ely, surveyor; letter dated Fretlot~ia, July 6, 1891. 
" I '  1' 

" as above. This letter also refers to tile 

...... - 

. -. .. I No' 

I 

2 

I 
3 

4 

I- 

I 

- 
Date. 1). 

... - - -. - - .- ! 0 / 

1798, Aug. 2. o 35 . 

1837, Juric 16to Aug. 23. o 37'6 W. 

1841~Aug.12. o 52.5 W. 

1845- i I 07 W. 

1841, Aug. 

I I . 
I i 

12" W' 
observations of 17#, 1837 and 1850. 

5 i 1850, Aug. 

1 6 / 1874, Aug. 8, 9, 10. 

7 j 131-- 

fly: -1- 2O.34 i- 2.89 s i r ~  ( I  -40 ?tt - 19O.8) 

I 20  \V. 
2 57 W. 
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Socu2a+ variutions of tho ?t~a,gnetic declinatiolt, dip a?bd ,intensity-Co~ltinued. 

DETROIT, MICII. 

q~ =4z0 20/'0 A=83O 03l.0 W. of Gr. 

NO. 

-- - - - .. .- . -. - -. . . . -- -. 
Untc'. I D. 

i References ntrd remarks. 

0 / 

ISI- 2 48 E. J. Mansfield. 
1822- 
1828- 2 50 
1535- 2 10 E. Geological Report. 
1839, July. I 34 E. W. A. Burt, near Detroit ill 9-42' 42/, A=(?). U t t e r  of C. S, 

Woodard drited Ypsilenti, Sept. 10, 1888. 
I 840- 2 00 E. Geological Report. { 184- I 56 B. Prof. E. Loom~s. 
1859, Apr. 
I 865- 4; 2: } U. S. Lake S. 
1872, hlay 8-29. 

10 1873, May 5-17. 
25'2 E. } Capt. A. N. k e ,  U. S. 1,ate S. 

0 17'3 E. 
r I 1876, June 3,6. o 04'7 E. Lieut. T. N. Bailey, U. S. Lake S. 

1841, Sept. 
I 842, Nov. 4. 
1843, J u ~ l c  12, 15. 
1845- 
1859, Apr. 
1860, May. 
1872, May 8-29. 
1873, May 5-16. 
1876, May and June. 
1885, Sept. 2, 3, 4. 

'1 

References. I 
I'rof. E. Lootr~is. 

L ,  6 '  " 

" J.,N. Nicollet. 
Licut. C .  Youngliusband. 
Dr. r. Locke. 

1885, Sept. 2,3,4. 

Sir j. H. ~ e f r o ~ .  
Lieut. W. P. S n ~ i t l ~ ,  U. S. Lake S. 

L I  1' L <  1 1  6 6  I d  11  

21I.1, A =83O 0 3 ~ ~ 4  ; result referred to  mean of day. 

I o 31-0 W. J. I?. Uaylor, U. S. Coast & G. S. In rear of Harper 13ospital. 

Capt. A. N. Lee, ' 6  4 '  'I 

I 1  L' 4 '  ' I  I '  I 1  ' I  

1,ieut. T. N. Bailey, " " " 
J. B. Baylor, U. S. Coast Sr G. S. 111 rcar of 

I-Iarpcr Hospital. 
G. R. PU~IIHIII, U. S. Coast & G. S. At 

Olyrzipic Park. 

1891, Jullc 20-26. , I 00.0 W. G. R. Putna~n,  U. S. Coast & G. S. At Oly~l~pic  I'ark in q=4z0 



UNITED STATES COAST AND GEODETIC SURVEY. 

Secular variations of the magnetic declination, dip and intensity-Continued. 

DETHOIT, MIC1-I.-Continuod. 

DIP AND INTENSITY AT DETIIOIT-Cuntinud. 

Obs'd H. Con~p'd Ii. C-0. 

COMPUTISD UECENKIAL VALUES. 

KALAhiAZ00,  MICII. 

q1=42O I 7/.4 A=8s0 35"2 W .  of Gr. 

No. I Dnle. References and remarks, 

From General Land Office record; letter of Acting Commissioner 
of Dec. 13,1879. I n  q~=42O 30/, k=8s0 48', this isto tlienorth 
and west of Kalamazoo, while Bronsori is soutli and east of the 
same. The reduction to either place is small and covered by 
the observing error. 

From a map entitled '' Plat of the village of Bronson, county seat 
of Kalamzoo County; I,. J.yori, T. Rronsol~, J. Burdick, and 
T. C. Sheldon, proprietors [used mean v a l u e = - ~ ~ ' 8 1 .  Sch.]. 

Frank Hodgemall, surveyor, Kalamazoo Weekly Telegrapli, Dec. 

4 I { 1880, Sept. 1 { 2 45 E. 1 R:t?r::ki above. 
1880. Dec. 21. 2 46 E. Marcus Baker. U. S. Coast & G .  S. 

5  1 1884;  Aug. 22, 23. ,, ,( ( i  ,I ,, 
6 1800. Tulv 2. " " Geolorical S.: letter of Tulv 14, 18w. ~ , . "  ," ,‘ ,, ,, ' I '  A u ~ .  24, 1 8 9 ~ .  7 '893,Aug:I. 8 I 189s. Serrt. 2.3. I (  1 1  ,, " At Lake Survey astronomical . - 

I I post ill City Park. 
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Secula?. variations of the magnetic declination, d,ip and inte)~sity-Co~itiuued. 

KALAMAZOO, hlIC1I.-Continued, 

D=-r0'63+4.2r sir1 (1'4 t)z-6r0'6) 

Date. Obs'd D. p. Colnp'd D. C-0 .  

DIP AXD IKTENSITY AT XALA'blAZ00. 

(No obsorvationn bore.) 

YI'SILANTI, MICH. 
9'42' 1 4 ~ ' s  k=83O 37) W. of Gr. --- 

Date. 1 I Referetlces nrld remarks. 1 
r 1 1815- 
2 1825- 
3 1832- 0. Kisdon. 
4 1 148- 
5 
6 
7 
8 
9 
lo 
11 
12 

13 
14 

15 
16 

1839, May. 
1841, Aug. 

1851- 
1855, Jan. 10. 
1859, Feb. 26. 
1860, June I I. 
1863 -- 
1875, Dec. 4. 
1878- 
1881, Mar. 11. 8 1 0 0  iV. 
1885, Aug. 18. 
1887, Apr. 25. 

1888, Aug. 23. { : Wlien referred to Ineail of clay 4- 1O.50. 

1893, Aug. to Dec. 2 18 IY. ( C. S. I'oodard. Obsemtions at several 11ours each flay. Letter 

0 / 

73 18 . . . . . . . . . . . . 
73 18.8 . . . . . . . . . . . . 

17 1894, Jan. to Dec. 
18 1895, Jan. to Dec. 

Prof. E. Loomis. 
I 1  I 1  I 1  

of Jan. I ,  1894. 
2 08 W. C. S. Woodard. Lcttcr of Jan. 3, 1895. 

I ' , '  " " " Jan. 2, 1896. 
.. - - - -. - . . - . . - -- 

I?=--0°.76-1-3'59 sin (1'35 ?)L--IIO'S) 
- -  

I 

-. -- - -- -- 

1815'5 -4'00 -3'82 -1-0'18 1875'9 -i-o.so +0'65 4-0'15 
1825'5 3'27 3-29 -0'02 1878'5 0'75 0'85 +0'10 
1832'5 2'67 2-84 --0.17 1881'2 I '00 1.05 $0'05 
1838'5 2'42 2.40 -1-0.02 1885.6 1.22 1.36 $0'14 
1851'5 1'20 1.37 -0.17 1887'3 1'42 1.48 4-0'06 
1855'0 1.00 I .o7 -0.07 1SS8.6 1.50 1.56 --10'06 
1859'1 0'75 0.73 -to.oz 1893'8 2.30 1.88 -0'42 
1860'4 0'63 0.62 4-0.01 1894'5 2'13 1.92 -0.21 

1863'5 -0'42 -0.36 +om6 / 1895'5 -1-2.12 i2 .03  - 0 . q  1 I--- ---.- - .  - .. 

1)IP ANI) INTENSITY A T  PI'SI1,ANTI. 
.- -- . . . . . .. - - - . .- . . --- 

Date. H. F. I Referellcea. 
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Secular variations of the magnetic declinution, dip n ~ t d  intensity-Continned. 

ERIE, PA. 

9 = 4z0 07I.8 1- 80O 05/'4 W. of Gr. 

[Court-houae.] 

1786, Oct. 
I793 -- 
1795- 
I 84 I ,  Aug. 
1855- 
1859, Apr. 
1859, June. 
1862, Aug. 6, 7. 
1862- 
1867, Apr. 
1873, June 12, 13. 
1873, Oct. 
1875, Oct. 9. 
1876- 
1877, Nov. 
1883, Nov. 9. 
1885, Sept. 11, 12, 

References and re~llarks. 

Boundary rnollument on I+CIICII Crcek, about 10 tr~ilcs SSE. of Erie. 
Report of Secretary of 111tcrnnl Affairs, Pa. 1885. 
A. Ellicott. Mot~utl~ent corrmr I'aracle and Front streets. 
Dr. A. D. Bziche. Near Iieed's l~ouse. 
Report of Secretary of 111tcr11al Affairs, Pa. 1877. 
S. Low. At ~neridial~ in ccrnetery. 
J,ieut. W. P. Srtiith, U. S. Lake S. At Prcsque Isle Harbor. 
C. A. Schott, U. S. Coast S. Sevcnth street ]]ear Reed's Ilouse. 
S. Low. 
S. Wilsol~. At rneridia~t in cctnetcry. 
Cnpt.A. N. Lee, U. S. Lake S. 
S. Wilson. At ~neridian ill celrletery. 
A. C. Lau~son. 
Report of Secretary of Internal Affairs, Pa. 1876. 

6 '  4 '  a '  ' 6  " " " !S77. 
I'latt. Report of Secretary of 111ternal Affalrs, I'a. 1885. 
J. B. Baylor, U. S. Coast & G. S. At Marine Hospital. 

Date. I- 
I 786'8 
1793'5 
1795'5 
1841'6 
1855'5 
1859'4 
1862.6 

p. Comp'd D. 

DII' AND IKTISSSITY AT ISItIIS.  

NO. I Date. 11. Keferrrlces. I 
I 
2 

3 
4 
5 

1841,Aug. 
1859, June 7. 
1862, Aug. 6, 7. 
1873, June I I ,  12. 
1885, Sept. 11, 12, 14. 

0 / 

73 46'6 0'1748 0'6256 
73 56 0.1744 0'6299 I 

73 52.3 0.1734 0'6243 
0'1 765 0'63 15 

Date. 

1841.6 
7859'4 
1862.4 
1873'4 
1885.7 

C. A. Scllott, U. S. Coast S. 
Capt. A. N. Lee, U. S. Lake S. 

Obs'd 0. 

0 

73'78 73.72 -0.06 
73'93 73'95 +0'02 
73'87 73'91 +0'04 
73'77 73'78 +o'nr 
73'40 73.38 -0'02 

i 
73 46 
73 24'3 0.1764 0'6180 

I 

J. 13. Raylor, U. S. Coast & G. S. At Marine 
Ilospital. I i 
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8e.oular variations of the nhagnetic dtklinatiolt, atad intensity-Continued. 

ERIE, PA.-Continued. 

COMPUTED D E C E Y X I d L  VALUES. 

CIIICAGO, ILL. 

q=4r0  5o"o k=S7O 36/.8 W. of Gr. 

lObsorvutory, Donrborn Uuiversity.] 

Dnte. I Keferet~ces nttd ret~tarks. 1 

I ' 1823- 6 12 E. ) Maj.S.H.T&ng,U.S.A. 
2 1857, July 23. / 5 46 B. 1 Lieat. Col. J. D. G r r l m l ~ ~ .  
3 1878, Sept. 2. 4 33 R. 1 Dr. T. 13. Tl~orpc. Groullds of Cllicago University (old site). 
4 1888, Ang. 18,20. 1 4 07.4 E. I J .I3. Ii:~ylor, U. S. Coast & G. S. Gro~lrlds of Cllicngo Ut~iversity 

(old site). 
5 1891, July 18, 19,20. G. R. Puttlam, U. S. Coast & G. S. Near water tower, q-=4r0 

53/'9, ;\- = 87O 37"4. 

Ol>s'cl I). 

1111' A S D  INTENSITY A'l' CIIICAGO. 

I No. i Date. I 0. 

1 5 1 1891, July r8,19,20. 

I I 

! _ - -  
I 
I 

References. 
--- - 

l o  / 

Prof. J. N. Nicollet. 
Prof. E. Loo~llis. 
Lieut. C. Youngllusband. 
Dr. T. E. Thorpe. Groutlds of Cl~icago Uni- 

versity (old site). 
J. B. naylor, U. S. Coast & G: S. Grolltlds of 

Chicago Ullivcrsity (old stte). 
G. It. Putttanl, U. S. Coast 8r G. S. Near 

water tower. 

I {  
1841, Scpt. I 72 45.5 
1841, Scpt. 

1 2 
1842 ,N0~ .15 ,16 .  

3 1 1878, Sept. 2. 
I 

72 39'4 
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r9ecular variations of the magnetic declination, dip and intensity-Continued. 

CIIICAGO, ILL.-Continued. 

DIP AND INTENSITY A T  CIIICAGO-Continnod. 

@ = 7 2 ° ' 7 4 - 0 ~ ~ 3 4 7 n - - o ' o o o ~ 6 7 m ~  - 

COMPUTED DECENNIAI, VALUES. 

I Date. I Obs'd 8. Comp'd 8. C - 0 .  ( 

MICEIIGAN CITY, IND. 

p=41° 43/'4 A=86O 54"4 W. of Gr. 

No. I Date. 

I 1891, July 18. 2 20.1 E. 

I -  
References and remarks. I 

I 
2 

3 
4 
5 

Government land surveys. ! 
C. S. Woodard. 
Lieut. W. P. Smith, U. S. Lake Survey. 
L. Foote. 
Capt. A. N. Lee, U. S. t a k e  S. North of north corner of light- , house inclosure. 
J. B. Raylor, U. S. Coast & G. S. North of north corner of light- I 

house inclosure. 
1 -- 

D=-2O.38 + 3'1 2 sin ( I '4 ?IL .- 59O.9). An approxinlate expression. 

1830-- 
1857, May 7 to Dec. 31. 
1859, Aug. 28. 
1871,Sept.rr. 
1873, Aug. 25, 26. 

1 Date. ( 0h1d  D. #. CompY U. C-0. 

0 / 

5 35 E. 
3 43 E. 
5 23 E. 
4 02 E. 
3 59 E. 

DIP AN11 INTENSITY A T  MICIIICAN CITY. 

NO. ( nate. 
--..- 

8. H. References. ----I 1 
I 
2 

3 

1859, Aug. 28. 
1873, Aug. 25, 26. 

1891, July 18. 

0 / 

73 02 0.1853 0.6358 
72 43 0.1886 0.6349 

72 25'4 0.1875 0.6210 

--- 

Lieut. W. P. Smith, U. S. Lake S. 
Capt. A. N. Lee, U. S. Lakes .  North of ' 

tlortli corner of light-house illclosure. 
J. B. Baylor, U. S. Coast & G. S. North of 

north corner of light-house inclosure. i 
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Xecular variations of the ~nagnetic declination, dip and intensity-Continued. 

MICIIIGAN CITY, 1ND.-Continued. 

DIP AND INTENSITY AT MICEIGAN CITY-Continuorl. 

COhLPUTED DECENNIAL VALUES. 

CLEVELAND, OHIO. 

p=41O 30"4 A=81O 41"s W. of Gr. 

No. 
- 

Date. 

0 

1796, Sept. 2 
1830- I 
I 83 I ,  Aug. I 
1834, winter. o 
1838, " o 
r 840- o 
1841, May I. o 
1845 - 0 
1859, July 5. o 
1865, May 22. I 

1871, Nov. 9-11. o 
1872, June 17, 18. o 
1873, June 16, 17. o 
1876. Oct. 27, 28. I 
1880, July 9, 10, 12. 
1888, July 23, 24. 
I ~ ~ I , M ~ ~ ~ O , ~ I , J U I I ~ I .  2 I 

References and ren~urhs 

A. Porter and S. I'ease. 
A. Merchant. 

Prof. E. Looniis. 
J. N. Pillsbury. 
Chart of N. and NW. Lake S. 
Lieut. W. P. Sxnith, U. S. Lake S. 
W. T. Casgrain. Not used. At east end of pier. 

, E. Goodfellow, U. S. Coast S. At Blaririe Ilospital. 
Capt. A. N. Lee, C. S. Lake S. 

1 I '  4 '  ' I  " ' 1  , I  I 1  I I  

A. C. Lamson. I J. B. Raylor, U. S. Coast & G. S. Grounds of City Hospital. 
I 6' 6 '  ' 4  " ' I  I '  L '  I *  ' 

1%. P. Reid, in City Ilospital ~ ; o u l ~ ~ l s ,  station of 1871. Record 
in C. Sr G. S. archives. 



UNITED STATES COAST AND GEODETIC SURVEY. 

Secular variations of the magnetic declination, dip and intensity-Continued. 

CLEVELAND, 01310-Cor~tinilcd. 

q~ .-- 4 I 15/'7 1 =: 95'- 56/.5 Ifr. of Gr. 

DIP Ah'D INTEXSITY AT CLICVELANY. 

- 
S o .  

Kefesellces. 

Prof. E. 1,oornis. 
' 4  I '  1' 

" " 6 '  April obs'n a t  nrooklyn. 

Lieut. C.Yoanghusbatlti. Near lal~dillg. 
Dr. J. Locke. 
Lieut. \V. 1'. Snritll, IJ. S. Lake S. [Not 

used.] Sear  Mariiic a1111 City Hospital. 
13. Gootlfellow, U. S. Coast S. Xear Rlarit~e 

ant1 City Ilospital. 
Capt. A. S. Lee, I!. S. Lakc S. Near Jlarine 

a ~ l d  City I Ios~~ital .  
Capt. A. N. Lce, IJ. S. Lakc S. Near b1aritlc 

ant1 City I-Iospital. 
3.  B. Haylor, U. S. Coast h G. S. Sear 

Marine and City Iiospital. 
J. 1%. Baylor, U. S. Co:~st Sr. G. S. Near I 

Marine and City 1Iospit:tl. 
H. F. Reid. City Hos1)ital grounds. 

.- - 

KO. 
-. 

I 
2 

j . . 

l o  I I 
1819, Scpt. 22. I 12 59 E. I 1 Maj. S. H. Long, U. S. A. At Engineer's calltonnlent; rcduc- 

i 
I I t1011 --12/. 

1869, Jan. 25-27. Fel). l 

Ynte. 11. b'. 

6) . - -  73O.26 - 1 -  0 . ~ ~ 3 2  4 ?tr o o m  372 7ic'J 

COlLPIITICI) l)ECI<NSIAL VhLCIES. 

12, 13. 
1872, Oct. 31. 
1877, Oct. 13-18. 
1878, AUK. 30. 
IS#%, Oct. 15, 17. I IRL, Scpt. 25. 26. 
1891, Aug. 30,31, Sept. I. 
18gr, Sept. 2, 3,4. 

1839, Nay. 
1840- 

g 23.5 E. G. R. Putnanl, U. S. Coast & G. S. Groutlds of I l i ~ l ~  Sclrool. 
g 37.8 E. " " " " " I' I' New station N, of above. 

0 / 

...... 73 26 ...... 
73 14.r . . . . . .  ...... 
73 04'3 . . . . . .  
73 16.3) 

" " ' .  
73 03.8 0.1836 0.6301 
73 08 0.1847 0.6363 
73 20  0.1824 o'636o 

73 09.3 0.1844 0.6363 

73 07 o.rS52 0.637s 

73 a9 0.1842 0'6350 

73 02.4 0.1842 ~ 6 3 1 7  

4 
5 
6 

7 

8 

g 

10 

11 

1850 43-16  

I $70 
1860 4-0.39 

0.96 
r 880 I .52 
I 890 2'05 
19 ? 2'5 72'45 

-- -. - -- .- -- 
I 

Ol~s 'd  0. Colnp'd O. 1 C - 0. 
- 1 - _  _ 

I 
72 49'9 0.1832 0.6208 

12 1891, Apr. 6,  May 26,31, 72 39 o.1S3 0.614 
Jurlc I. 

1842, NOV. 3. 
1843, AUK 4. 
1s59, July 4. 

1871, Nov. 6-14. 

1872, June 17, IS. 

1873, June 16, 17. 

ISSO, July g, 12. 

1888, July 23, 24. 

1 8 k . s  73'04 72'99 - 0'05 
1888.6 72.83 72'80 -0.03 

72'72 -1-0'07 

o>rAIIL i ,  NJCIjIt. 

0 

-0'24 
-0.03 
4-0'04 
$0'16 
4-0.10 
-0.02 

+O'OI 
-0'02 

0 

1839.4 
1840.5 
1841'5 
1842.8 
1843'6 
1871'9 
1872'5 
1873'5 

73'43 73'19 
'23 '20 
'17 '21 
.06 '22 

.I3 '23 

.16 '14 
'12 '13 
"3 73'11 
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Secular variations of the ~nagnetic declinatiolr, dip nnd intohsity-Cor~tinuod. 

D=-9O-61+ 3.03 sin (1.30 7)r -50°*9) 

1869, Jan. 25, Peb. I. 
1872, Oct. 31. 
1877, Oct. 13-20. 
1880, Oct. 15, 17. 
1888, Sept. 25, 26. 
18gr,Aug-.30,31, Scpt, I. 

I Dole. I Ol>s3cl D. . Comp'd D. C- 0. 

DIP A N D  INTEX'SI'J'lP AT OMAJIA. 

0 / I I 
71 04.5 0.1989 0.6132 1:. Gooilfellow, U. S. Co:tst S. At U. S. C. S. ( 
71 6.1 0.1992 0.6150 , Dr. '1'. C. I I i l~ard .  I astl-or~orr~ic I 

station. 71 05.8 0.2032 0.6274 A. 13rili[l, U. S. Coast  S. 
71 05.9 0.2017 0.6226 ; J. 13. Baylor, U. S. Coast 8 C.. S. 111 grout~tls 
7I  or.o o.Igg6 o.6137 $ 6  < <  U C S  < '  '< ' C  0 I of I l i g l i  
70 47'1 0.2014 0.6120 , G. K. l'~t11il111, " " " " " Scl~ool. 

BEAVER, PA. 

4' = 40° 44' A --:: So0 20' W. of Gr. 

1 KO. I Dnte. I I). I Kcfere~tees ru111 re~ltnrkr;. 1 

o i7 IV. I I:. I f .  Agr~ew. 
I a3 \V. , P'. E. 1111~:ird. 
I 31 \\I. Report of Secretary of 111tcr11al Affairs, Pn., for 1 % ~ .  Reduc- 

1 t ~ o n  to Beaver 4- 5/. 
r 42 If7. 1 C o u ~ ~ t y  Surveyor. 

2 1 3 
4 

5 

-- . - - - - - - -. - - - 

Dntc. B. 11. References. 
- - .- ----- ..-I 

1666, Rug. 7, S. 
1874,Aup.rl.  
1879- 

1M3, Sept. 28. 

1839, Oct. 72 40.3 . . . . . . . . . . . , I'rof. I?. J,oo~~lis. 
1874, Aug. I I .  72 31.5 0.1S7o 0.6228 1:. E. Ililgnrd ant1 I\'. Diclil. 



UNITED STATES COAST AND GEODETIC SURVEY. 

Secular variations oJ the magnetic declination, dip and intensity-Co~itinued. 

PITTSBURG, PA. 

q=40° 27I.6 A= 80' od.8 W. of Gr. 

I Na 1 Date. References nnd remarks. -1 

D= + 1°.85 + 2'45 sin (1'45 7" - 28O.4) 

i I 
2 

3 
4 
5 
6 

DIP AN11 INTEXSITY AT PITTSBUI{G. 

1840, Aug. 10. 

1845, May 3. 
1878, Sept. 5. 
1884, Scpt. 26. 
1885, Aug. 24, 25,26. 
1887, Sept. 

1839, Sept. 72 38.9 . . . . . . 
I 840, Aug. 72 32'1 0'1867 
1841, Mar. 22. 72 43.5 0'1872 
1842, Apr. 7. 72 43.2 0.1870 
1845, May 3. 72 46'7 0.1560 
1878, Sept, 5. 

i 
72 07'5 '3'1904 

1885, Aug. 24, 26,27. 1 72 09.4 0.1870 
1 

Dnte. 

1819, May I. 

I References. I 

0 I 

o 08 W. 
o 33 W. 
2 22 W. 
2 41 W. 
2 55'7 W 
3 or W. 

C) .  11. 12. 

0 / 

78 12(?) . . . . . . . . . . . . Maj. S. H. Long, U. S. A. Possibly misprint 
for 73O 12' (Sch.). 

Prof. E. Loorliis. 
Dr. A. D. Baclle. At Ho~nestead. 
Dr. J. Locke. 
" 4 '  ' 6  

' 6  I '  ' 4  

Dr. A. D. Rache. At I-Ioniesteatl. 
I 

Dr. J. Locke. 
Dr. T. E. l'horpe. Grour~ds of Alleglleny Observatory. 
Hemmings. 
J. I%. Baylor,U. S. Coast & G. S. Groundsof Alleghe~iy Observatory. 
D. Carthart's "Treatise on Plane Surveying," 1888. 

Dr. T. E. Thorpe. Grou~lds of Allcgllel~y 
Observatory. 

J. n. Raylor, U. S. Coast & G. S. Grounds of 
Alleglietly Observatory. 
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Secular varidions of the magnetic declination, dip and intensity-Continued. 

DENVER, COLO. 

q=3g0 45/'3 .I = 104~  5 9 9  W. of Gr. 

[Aetronomio station.] 

Dnte. D. References and retnnrks. l o /  I -- I 
I 
2 

5 

DIP AND INTENSITY AT DENVER. 

Date. 

Date. I H. References. I 

1866, July. 
1872, Oct. 13, 14, Ig. 
1873, Aug. 14. 

Obs'd D. p. Comp'd D. C - 0 .  

1872, O C ~ .  13, 14, 19. 
1873. A u g  13, 14, 15. 
1878, Aug. 8. 
1878, Sept. 3-6. 

1888, OCt. 29, 30, 31. 

1878, Aug. 8. 14 43 E. 
1878, Sept. 3 ,4,5.  14 40.2 E. 

5 , 1888, Oct. ~ 9 ~ 3 0 .  14 &'I E. 

i- 0 

1866.5 --rg.oo 
1 

-14.98 +0'02 
14.79 -0.05 
14.76 -0.05 

1878.6 14.58 +o.rz 
1888.8 -14.10 -14.12 -o'oz 

Dr. T. C. Hilgard. On Pierce's Block. 
E. Smith, U. S. Coast S. Astronomic station. 
Dr. T. E. Thorpe. Craig's garden. 
J. B. Baylor, U. S. Coast & G. S. Corner 

Seventeenth street and Broadway. 
J. U. Haylor, U. S. Coast & G. S. State Capi- 

tol grounds. 

Dr. T. E. Thorpe. I n  Mrs. Craig's garden. 
J. B. Baylor, U. S. Coast & G. S. Corner of Seventeenth street 

and Broadway. 
J. B. Baylor, U. S. Coast & G. S. I n  grounds of State Capitol. I 

15 E. 
14 45 E. 
14 42'8 E. 

MARIETTA, OHIO. 

p=39O 25' A=8r0 28' W. of Gr. 

J. Prince. 
Dr. T. C. Hilgard. On Pierce's Block. 

'E. Smith, U. S. Coast S. At U. S. Coast S. astronomic station. 

- 
Date. Refere~~ces and reruarks. 

1810- 
1823-24. 

{ ;::E 
1845, Apr. 
1850- 
1864, Jan. 26. 

1881, May 30, 31. 

J. Mansfield. 
Hoye. At Parkersburg, reduction to Marietta +sf. 
Prof. E. Loomis. 
l3. E. Stone. 
Henck's f i e ld  Book. 
Gillespie's Land surveying. 
A. T. Mosman, U. S. Coast S., a t  Parkersburg. Reduction as 

above. 
J. B. B a ~ l o r ,  U. S. Coast & G. S. Station of 1864. 



UNITED STATES COtlST AND GEODE'l'IC SURVEY. 

Secular variations of the n%ag)retic declination, dip and intensity-Coutinued. 

MARIETTA, OHIO-Continuotl. 

D=+0° '02+2~89 sin (1.4 ?)~-40~'5) 

D I P  A N D  IXTEh'SIl'Y A'l' MARIETTA. 

a t .  r 
1810'5 
1824'0 
1838.5 
1845'3 
1850.5 
1864'1 
1881.4 

Obs'd D. #. C o d .  FI 
o 

-2'60 -2% -0.26 
3'42 2'79 -1-0.63 
1.54 % 2'39 4 ' 8 5  
2'42 2'rb .t-o.32 
1'42 1.83 -0.41 

-1.21 -1.01 +o.zo 
$0.20 $0'20 0.m I 

ATHENS, OHIO. 

H. Reference. 
-- I 

~ = 3 9 O  19' A = 8z0 02' W. of Gr. 

0.2006 0.6280 

1 7 9 6  
1806- 

'1880, Dec. 3,4. 
1890, Dec. 5. 

Dr. J. Locke. 

03 R. I Public surveys. 
17 E. I S. B. Prude11 and Fletcller, deduced value. 1 
12 E. / S. I<. Pruden. 
40.5 E. J. B. Baylor, U. S. Coast 6r G. S. West of College. 
or; 8. W. E. I'eters. Cout~tv Survevor. I ~ t t e r o f  Dec. 8.1890. Observed I 

- 2  

m I Prof. W lIoov;r ; letter of June 13, 1 8 ~ 1 . ~  I 

Date. 

DIP AND INTENSITY hT ATUENS. 

Date. 

1880, Dcc. 3, 4. 

8. H. F. 

0 / 

70 58.7 0.2024 0.6210 

Keference. 

J. R. Baylor, U. S. Coast & G. S. West of 
College. 

--- 
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Secular variations of the magnetic declination, dip and intensity-Continued. 

CINCIKNATI, OHIO. 

q=3g0  oW.4 A =84O 25I.3 W. of Gr. 
[Aatronomio Obaorvntory on Mount Lookout.] 

I No. 1 Date. I D. i References and remarks. 1 

Public surveys. 
J. Mausfield. 

1840, Jan. I I. / 1845, Apr. % $ g: ! }Dr. J. Locke. 

1873, Oct. 31. 2 40.8 E. ; G. B. Nicholson, 8 miles N. of Cincinnati. Reduction to city, o. 
1880, Nov. 27, 29,30. 2 14'4 E. I J. B. Baylor, U. S. Coast and G. S. I n  grounds of observatory at  
1888, July 28, 30. I 58.0 E. } Mount Lmhout. 

D=- z0.5g+ 2.43 sin (1.42 tn - 37O.9) 

Date I O b l d  D. p. Cot=[ 

. - 
DIP AND INTENSITY AT CINCIKNATI. 

NO. 

- 

I 

2 

3 
4 
5 
6 

7 
8 

I Date. H. References. I 

1 8 4 ~ ;  ~ u g . ; ~ .  
1844, Mar. 21. 
1844, July 4. 
1845, Apr. 23. 
1849, June 5. 
1880, Nov. 29, 30. 
1858, July 28, 30. 

1838, Mar. 20. { 1838 - 
1840, Aug. IS, Scpt. 24. 
1841, May 8. 
1841, Oct. 
1842. Mar. ?I. 

Dr. J. Iacke. 
" 6 '  ' 4  

" " 6 '  

' I  < I  I' 

70 28.1 ...... ...... 
...... ...... 70 46 

70 28'3 ...... ...... 
. . . . . .  . . . . . .  70 26.2 

70 27'7 . . . . . .  ...... 
70 25.4 . . . . . .  . . . . . .  

Prof. 13. Loonlis. In  Lollbwortll's garden. 
Dr. J. I ~ c k e .  

6 1  i c  r c  

, I  I I  ' 6  

" " " 

( I  11 ' I  

Sir J. 11. Lcfroy. 111 Long\vorth's garden. 
J. B. naylor, U. S. Coast cYr G. S. At observ- } atory, Mount Lookout. 

Dip ~~pparout ly constunt lotwoon 1838 and 1880. 

2 

3 
4 
5 
6 
7 

SAINT LOUIS, MO. 

1855- 
1856, O C ~ .  31. 
1872, June, July, Aug. 
1877, June. 
1878, Aug. 14, 15. 
1879, Sept. 
1886, Oct. 3, 4, 5, 6. 

q=3g0 3W.0 A = go0 1 2 / 2  W. of Gr. 

10 48 E. 
8 49 Is'. 
7 45 
8 oo E. 
6 23 E. 
6 3 8 .  Is'. 
6 30 B. 
6 34 E. 
6 13 E. 
6 10.6 E. 

Mnj. S. H. Long, U. S. A. Not used. 
Col. Nicolls. 
De Ward. On city conlmons. ~ o t  u s d .  
Colto~l's Atlas, 1873. 
K. Fricsach. Not used. 
Dr. T. C. Hilgard. On Cornpton Hill nnd SW. of court-house. 
T. Featherson. 
Prof. F. E. Nipher. SE. comer Garrison avc. nnd Dickson st. 
Prof. 1'. E. Nipher. Corner Garrison ave. and Glasgow place. 
C ,  H. Siuclair, U. S. Coast and G. S. Near Tower Grove Park. 



UNITED STATES COAST AND GEODETIC SURVEY. 

Secular variations of the magnetic declination, d ip  and intensity-Continued. 

SAINT LOUIS, M0.-Contiunod. 

D=--5°'91+3'00 sin (1'40 ~ Z - ~ I O ' I ) .  Uncertain.* 

-- 

* But confirmed by an observatiou in 1806. 

D. P. Comp'd D. C-0. 

1835'5 -8.82 
0 -7 

-4.74 +0'08 
1855.5 8.00 7'96 $0.04 
1872.6 6.63 6.90 -0.27 
1877'5 6'51 6'56 -0.05 
1878'6 6-56 

DIP AND INTENSITY A T  ST. LOUIS. 

1879'7 
1886'8 

- 

6'22 
-6.18 -5'88 $0'30 
- - - -. . . . . . . . -- 

Tho dip hoe rcmninctl nearly stationary during tho last 60 yenra. 

NASHVILLE, TEXN. 

No. 

1 

9=36O 08"g A=86O 4W.2 IV. of Gr. 
.A 

0. H. F. 

0 I 

70 30 ....,. . . . . . . 
}69 10 0.2220 0.6242 

69 31.4 0.2189 0.6261 
79 25.5 . . . . . . 

. . . . . . . . . . . . 
69 27'1 . . . . . . 
68 OI(?) 0.2270 0%062 
69 34'4 0.2134 0.61 15 
69 18'7 .. . . .. . . . . . . 
. . . . . . . . 0'21 15 . . . . . . 
. . , . . . . . 0'2155 . . . . . . 
69 28'5 0.2157 0.6152 

Date. 

1819, June 16. 

I No. I Dnte. I D. I References nnd remarks. I 

References. 

Maj. S. H. Long, U. S. A. 

chard. 

Prof. J. N. Nicollet. In H. Chauteau's , } gardell, 
Dr. J. Locke. 

Prof. J. N. Nicollet. In  H. Cliauteau's or- 
Prof. E. Loolnis. One mile west of city. , 

K. Friesach. 
Dr. T. C. Hilgard. On Compton Hill. 
Prof. F. E. Nipher. 111 three localities. 
Prof. F. E. Nipher. Wasllingto~i ave. and 

Eighteenth st. 
Prof. F. E. Nipher. 
C. H. Sinclair, U. S. Coast & G. S. Near 

Tower Grove Park. 

1829- 2: I } Prof. Hamilton. 

5 14.9 E. 1 A. Braid, U. S. Coast S. Grounds of Vanderbilt University. 
4 31.0 I3. J. B. Baylor, U. S. Coast St G. S. Groundsof Vanderbilt University. I 

I 

1835, Aug- 
1836, June. 

D= -3O.57 + 3'33 sin ( 1-35 nr - 68"s). Expressioll uncertain. 

: 
5 
6 

*nut wnflrmod by an obeorvation iu 1806. 

{ 1839, Sept. 6. 
1841, Sept. 
1841, Oct. 11. 

1856, Nov. I. 
1872, June and July. 
1878, May 27, 28, 30. 
1878, July 10, Oct. I I. 

8 
9 

1879, Sept. 3, 9. 
1886, Oct. 3-7. 
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Secular variations of the wzagnetic declination, dip and intensity-Continued. 

1)IP AND INTENSITY AT NASHVILLE. 

- -. - - .. - - -- - -. - 

Date. 11. References. 1 

YI,ORENCE, ALA. 

I 
I 
2 

3 

9--34O 47/'2 A == 87' 41"7 W. o f  Gr. 

1) i l tC.  I Kcfrreiices n t ~ d  reinnrks. I 

1833, Nov. 
1877, Dec. 5, 6, 7. 

1888, Aug. 7, 8. 

0 / 

1818- 2 2; 2: } J. If. \Ve:ikly. 
1835- 
1S65, Apr. 17. 5 24 I .  A. '1'. >Iosn~at~,  IT. S. Coilst S. Near railwiy 1,ridge. 
1875, May 29. 5 1.1 IS. 14'. 14:. IIilgard. rp - 34O q7/, k -: 87O 42/. 
,581, Sept. 5, 6. 3 37's E. J. 1%. Ihylor, U. S. Coast k G. S. Grounds of Sylltl'l College for 

1:cnlales. rn - 34O 48/. k = 47O 43). 
1 8 9 ,  hIay 29,30. j 15'6 E. J. U. Baylor, U, S. Coast &k G. S. Locality as in ISSI. CoIlcgc 

statloll. 

1) -.:--4O.25 -1- 2.33 sin ( I '3 ~ J L  -- 52O.S) 

0 / 

. . . . . . . . . . . .  67 05 
67 18.9 0.2356 0.6109 

67 03.9 0.2312 0.5932 

I Dntc. 1 I 1 .  fi. Cotiil,'d 1). C -  0. I 

J. N. h'icollet. 
A. I3raid, U. S. Coast S. Grounds of Van- 

berbilt University. 
J. 1%. Daylor, U. S. Coast & G. S. Grounds 

of Vanderbilt University. 

References. 
- 

J. B. Baylor, U. S. Coast & G. S. Synd'l Col- 
lege. 

J. B. Baylor U. S. Coast h G. S. Synd'l Col- 
lege. 

- - - -- - - -. - - - - 

. . - - -. . - - - - - 

No. 

1 

2 

Dnte. 
- - - - - .- - - - - 

1881, Sept. 5, 6. 

rSgo, Rlay 29, 30. 

63 FI. lt. 
-. . - - -- -- - - - 

0 / 

65 52. I 0.2‘142 0.5974 

65 30.6 0.2415 0.5526 



25 8 UNITED STATES COAST AND GEODETIC SURVEY. 

8ccular variations of tthe w~ag?tetio decli~tation, &ip and intensity-Cont.iuuecl. 

MOBILE, AIJA. 

q~ = 30° 41"4 A = 88O o2"5 W. of Gr. 

[Astruuomio station.] 

Date. 

Date. 
. 

J* 

1814- 
1835- 
I 840- 
1843- 
1847, May 21-30. 
1857, Feb. 14-18. 
187.5, May 27. 
1883, Mar. 12. 

Obs'd D. 

DIP AXD INTENSITY AT MOISILE. 

I). 
-. . - 

0 I 

8 10 E. 
6 go 12. 
7 12 E. 
7 05 Is. 
6 56 Is, 
7 04 E. 
6 52.2 E. 
6 07 E. 
5 17 E. 

Keferet~ces nt~d remarks. 
. . 

J. R. Weakly. Not used. 
Kent. 
J. H. Weakly. 
Chart by E. and G. W. Blunt. 
L. M. Powell, U. S.N. At Mobile Poi~l t  light. 
R. H. Fauntleroy, U. S. Coast S. A t  Port Morgan. 
B. Goodfellow, " " " " On public square. 
J. M. Poole, Sutnrnerville. 
Lieut. E. S. Prime, U. S. N. 

I'ENSACOLA, FLA. 

9=30° 20j.8 A- 87O 1 8 ~ ~ 3  W. of Gr. 

. . - -- 

Krfereaces. 

Prof. J. N. Nicollet. Batre's garden. 

square. 

1 
E. Goodfellow, U. S. cdast Survey. Public J 

-- -. . - 
Ihte. 

- -- - - . 

{ $g} Maye 
1857, Feb. 9-25. 

-- .. - - - .- - - . . - . . . . . . - - . . . - .- . 
0. H. It. 

- - - . -. - - . . - 

0 / 

61 38 0.2820 0'5935 

. - . -. - - 

60 51.0 0.2836 0.5821 
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Secular variations of ti~c ~naptctic deulinatio~+ dip atrd il&nsity-Oontinued. 

I'ENSACOLA, FLA.-Contintled. 

11 - -4O.58 4- 2.92 sin (1.4 111-61O'4) 

1835- 
1871, May 4. 

1 1872, Mar. 27, Apr. 5, 13 
15. 

1878, Jurle 20, 21, 22. 

1889, Sept. 
1 8 9 ,  Mar. 19, 20. 

1895, May 15, 16, 17. 

1)ate. 
. . - 

1763.5 
I775.5 
rSo7.g 
1S17.5 
1.475'5 
1843.5 
1558.5 
1861.0 
18s0'0 
1890.2 
tS95.2 

. - - - - .  

- .... 

I References. 

0 1  I .  fi. Cnnil>'(l I). C - 0. 
- --- -- -- -- 

0 0 0 

-4'50 -4'45 4-0'05 
4's0 5'30 -4.80 
7'83 7'09 1-0'74 
8'75 7'37 I 1'35 
6.17 7'47 1.30 
6 . 9  7'33 4 ' 4 3  
6'79 6.80 ~ o - o r  
6'70 6.68 -1o'oz 
5'33 5'53 --0'22 
4.92 4.84 +o.oS 

--4'73 2 -4'4.5 -1  0'25 
- - 

J. (;. Olt~na~lns  and I:. N. Gcrcles, U. S. Coast 

I S. I'ublic Squarc. 
C>. \\'. Dean, U. S. Coast S. At Rarklcy I I'oit~t. I 

1)111 AN11 INTENSITY A'1' l'ISNSACO1,A. 

R. T,. Fnris, IT. S. Co;ist Sr G. S. At Navy- 
Yard. 

AIJSTm, TEX. 

q=3o0 16'.4 A-=:y7O j4j.2 W. of Gr. 

References nnd retnnrks. 
-. - -. - - .- . - - .- . .- 

Ge~lernl Land Ofice record. 
J. W. Glenn, letter to Office of May 4, 1871. 
W. E i m k c k ,  U. S. Coast S. 

J. n. naylor, " " '( 011 Ptt1)lic Reservatioxl. 
RI. J. Iloylc, General J,alld Office. 
J. 13. Raylor, U. S. Coast LYr G. S. . l l l t l ,  " I< L'  ' t  4 '  ' 6  Grout~ds of the U~~iversity. 

(/'-=30° 17/, -97' ~''2. 



UNITED STATES COAST AND GEODETIC SURVEY. 

Secular variations of the ma.gnetic declination, dip and intensity-Oo~iti~~ued. 

AUS'I'IN, 1'EX.-Continued. 
DIP AND INTENSITY AT AUSTIN. 

NEW OltLEAXS, LA. 
q= 2g0 57/'2 A;- q0 0 3 ~ - 9  W. o f  Gr. 

[Cuntom-hou80.1 
- -- 

Date. D. Refererlces and remnrks. 
-- - ....... v1-- - 

---A- 

- -1 

No. 

I 

2 

3 

1 1 E. ( C. & G. S. Kept. for 1888, p. 306. Deduced from observations a t  - - 
I 7 stations. - 

li E. / Sir E. Halley's Tabula Nautiea. 

Date. 

1878, June 21-25. 

I*, Mar. 19, 20. 

1895, May 15, 16, 17. 

On plate A is  given a diagram of tho represeritatiorl of the declinatiou observatiolls a t  this 
station, from which it will be Reen how precarious or ra t l~er  indefinite tho data sro upon which the 
adopted length of tho poriotl dopends; and i t  would ~ i o t  be  a t  all surprising if subsequent obsorva- 
tions would demand s much lotiger cycle. 

8. H. 1'. 

0 / 

58 56'7 0.2891 0.5602 

58 51'4 0.2849 0.5509 

58 58'8 0.2833 0.5497 

. -. - . - . -. . - . 

2 

3 

4 
5 
6 
7 
8 
9 

16 
I I 
12  - 

YIP AND INTENSI'I'P AT NEW ORLEANS. 

References. 

J. D. Raylor, U. S. Coast S .  On Public Res- 
ervation. 

J. D. Bnylor, U. S. Coast & G. S. On Pub- 
lic Reservation. 

E. Smith, U. S. Coast & G. S. Grounds 
of U~~ivcrsi ty .  

- -- - -- - - - - . - 

1720- 

'7.50- 
1768- 
1 7 e  
1806- 
1840-. 
1856, Dec. 28. 
1858, Apr. 6, 7. 
1870- 
1872, Feb. 10-17. 
1880, Mar. 24, 25. 
1895, July 19, 23, 24. 

... 

D = - - ~ O . Z O  - 1 -  2.98 sill (1.40 1~ ---69O-8) 

No. 
- 

1 
2 

3 

. . -  
2 E. 

4 36 E. 
7 50 E. 
5 06 B. 
8 03 E. 
8 20  E. 
8 m E. 
7 52 E. 
7 06 1.:. 
6 40 I3. 
6 27.6 E. 

r- 

Date. 
- - .. .... - -. . . -  - ... - ... .- . - .  

-1-0'49 1q57.0 
-0.38 1558'3 
-1-0'88 1870.5 

6-92 -1.82 1872.1 
7'46 -1-0.59 1880.2 

-8.16 So.17 1895'6 

Lsval. 
C. & G. S. Kept. for 1888, p. 308. Deduced frorri observations a t  

19 stations. 
Gauld. Not used. 
A. G. Bla~~chard.  
Lason. 
Ge~ieral Land Ofice. 
K. Friesactl. 
G. W. Dean, U. S. Coast Survey. Rasin and Canal streets. 
M. J .  ~ r l l ~ ~ ~ l p s o n .  
Dr. T. C. IliIgard. In City I'ark. 
J. R. naylor, U. S. Coast & <:. S. Fair Grounds station. 

. . -- - - .- - - 
Obs'd D. p. Comp'd D. C-0.  

-- .. 
0 

-8.00 --7'78 $ - o . ~ z  
7'86 7'73 - to ' l3  
7'10 7-16 -0.06 
6.66 7'07 -4.41 
6'46 6'58 -0.12 

-5'67 -5.51 $0'16 

5 40'4 E. I G. R. Putnan~,  " " " " I (, 14 

- ......... -. ... .. -- . . .  . 

Kefere~~ces .  
-- 

Prof. J. N. Nicollet. 
K. Priesacl~. 
G. W. Dean, U. S. Coast S. Basin and Canal 

streets. 

Date. 
-. - .- .- -. . 

1834, Aug. 
1856, 1)ec. 18, 24. 
1858. Apr. 7. 8, lo. 

Dr. T. C. Hilgard. 111 City Park. 
" ' I  " " Fair Grol~lids stiction. 

Grounds station. 

Grounds station. 

J. n. Baylor, U. S. Co.?st & G. S. Fair 

G. R. Putnam, U. S. Coast & G. S. Fair 

0. H. P. 

0 / 

60 15 . . . . . .  
59 30 0.2928 0.;;69 
59 46'5 0 . 2 ~  0.5780 

59 43'5 0.2750(?) 0'5459(?) 
59 48'6 . . . . . .  . ..... 
59 48'8 0-2838 0-5644 

59 43'2 0'2794 0'5541 

1872, Peb. lo, 15. 
1872, IW). 14. 

5 

6 

1880, Mar. 24, 25. 

1895, July 19, 23, 24. 

L 
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Secular variations of the magnetic declination, dip and inte9hsity-Continued. 

NISW ORLEANS, LA.-Continued. 

.DIP AND INTENSITY AT XEW ORLBAKS-Coutinued. 

H=o'zg4 3 - o ' m  334 718 

Obs'd H. Cotnp'd 1%. C-0. 
--- 

SAN ANTONIO, TICX. 

1)IP A N l )  INTI*:NSTTY A T  SAN ANTONIO. 

q~ - 29O 26/'8 h = g g O  27/'9 W .  of Gr. 
rpI = 29' 29"3 a/=#0 32/'1 \V. of Gr. 

[cp llagnetio Obmorvntory, blilitnr~ Hosnrvation. Y, Mnguotic Obaervntory, Hilleldo Rnnch.] 

Date. El .  I Keferer~ces. I 

No. 
. - - - 

I 
2 

3 
4 

5 
6 

8 48.5 E 1 Observatory, Military Keservatio~i. 1892, Jan. to Aug. 
1892, Sept. to Dec. 

8 1 1893, whole year. K. E. Iialtcr and I,. G. Schultz, U. S. Coast Sr G. S. Magnetic 
Observatory, Hillside Rarich. Keductio~i to old site at Mili- 
tary Reservatio~i -6j.4, applied. 

. . .. - . . . 

Dote. 
- - 

1825- 
1 8 3 6  
1874- 
1878, June 10, r r ,  rz. 

18go, Mar. to  Dec. 
1891, whole year. 

. . - .. -. - . . . . . . . . . . . . . - .. - - -. . . .. - . . -- - - - -. . - - ... - - 
References nnd ren~arka. 

- . . -- - 
0 / 

10% B. , 

I- r 
2 

3 

4 

5 

6 
7 

9 45 E. General Larid Office record. 

1878, June 10, 13. 
1890, Mar. to Dec. : 
1891, Jan. to Dec. 

1892, Ja11. to Dcc. 

1893, Jati. to Ilec. 

1894, Jan. to Dec. 
1895, Jan. slid I'eb. 

9 30 E. 1 

0 / 

57 34.6 0.2964 0.5528 
57 35'0 0.2927 0'5459 

57 37.1 0'2927 0.5464 

57 {$;} o'2917 o'S4S4 

57 41 '8 0.2916 0.5456 

57 44'8 0'2915 0.5462 
57 45'4 0'2914 0'5463 

9 22.3 E. 

: 2: 

.- - - - - -. . - -- -. - - - - 

J. B. naylor, U. S. Coast S. Arsenal Grounds. 
A. Braid atid R. B. Huller, 

U. S. Const Sr G. S. servatory 011 
R. E. Halter and I,. G. 

Schultz, U. S. Coast & 
G. S. 

R. E. IIalterand I,. G.  Schultz, U. S. Coast 
& G. S. Muglietic Observatory, Militclry 
Keservatioll. After July at  H i 1 1 s i d a 
Rancli. 

K. E. Iialter and L. G. 
Schultz, U. S. Coast Magnetic Observa- 
& G. S. t o  r y , Hillside 

Do. Do. } R a n c h .  1 

J. B. Baylor, U. S. Coast S. Arsenal Grounds. tp=29O 25/.4, 
A =: 98" 29J.3. 

K. B. Halter and I,. G. Schnltz, U. S. Coast Sr G. S. Magnetic 



UNITED STATES COAST AND GEODETIC SURVEY. 

Secular variations of' the qnagnetic declinution, di1) and intejzsity-Continued. 

GALVES'I'ON, TEX. 

p= 29O 18j.2 A=94O 47"s W. of Gr. 

rAntronolllic ~tntio11.1 

I I No. ! Dote. I I 
. -- .. 

I 
1 ! 
! r ! 1648, Apr. 24-28. 
I 

1868, 1:eb. 24, 25. 8 42.9 E. 
1878. May 29,30,31. 8 I 7'3 B. 

7 32's E. 

7 19'7 E. 

References aud relnnrks. 

R. 11. Pxuntleroy, TJ. S. Coast S. At Dollar Point in  cp=29O 26/.0 
and A =94O 53"4 Reduction to Galvestoli + 3'.3. 

E. Goodfcllow, U. S. Coast S. At 1)ollar Poirlt. 
J. n. Baylor, " " " ' I  " " 
" I '  1' U. S. Coast & G. S. In  q-- 29O 17"4, A -- 94O 44/'2. 

A t  Galveston. 
E. Smith, U. S. Coast & G. S. I n  q~ 2g0 17/'6, 1 = 94O 47). At 

Galvestoll. 

U:= -S0'33 + 0.040 9 ( t -  18761 )I- o ' m  732 (t-1876.1)' 

Date. 

1868, Feb. 24-26. ' 5 8  04.1 
1878, May 30-June 4. 58 21'5 
1890, Mar. 29,30. 57 52'0 
1895, Julie 7, 8, 10. 58 06'3 

R. 11. Fauntleroy, U. S. Coast S. At Dollar 
Point. 

l i .  Goodfellow,U. S. Coast S. At Dollar Poilit. 
J.B.I%aylor, " "  " " " " 

J .  H. Raylor,U. S. Coast & G. S. At  Galveston. E. Snlith, ' 1  6 l  ' 6  d 6  U 
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DII' AND INTENSITY AT KEY WKW. 

Secular variations of the naagnetic declination, d ip  and intensity-Loutinlied. 

KEY WEST, FLA. 

Dnte. 
- - -- .. - .- . -- . . . . . . - . - I 

9 = 24O 33'3 A = 81O 4W.5 W. of Gr. 

[Tift's Observatory.] 

J 1 1849, Aug. 18, 19, 22. 

Dnte. 

17- 
175'3- 

1829, Feb. 
1843- 
1849, Aug. 19-21. 
1860, Feb., Mar., June, 

Dec. 
1861, Feb., Mar., Apr. 
1862, May to Dec. 
1863, Jan. to Dec. 
1864, Jan. to Uec. 
1865, Jan. to Dec. 
1866, Jan. to  Apr., incl. 
1879, Mar. 24, 25, 26. 
1884, Apr. 4. 
1884, May lo. 
1887, Feb. I ,  2, 3. 

2 1 1860, I'eb., Mar., Julie, 
Uec. 

3 I 1861, l:el)., Mar., Apr. 

D = -4O.31 - I - .  2'86 sill ( I  .30 7>~.-23~'9)* 
.- 

I 
Dnte. Obs'd D. P. Comp'd U. C- 0. Dllle. O b ' d  I). p. Comp'd D. C- 0. 

. -- -- - - - - -. .. - -- 

1750.0 -5.60 -5'57 -k0'03 r,%3'5 -4'61 -.-4.62 4 - 0 1  
1829.1 6'42 6'54 -0'12 1864'5 4'57 
1843'5 6'03 5'84 4-0'19 1M5.5 4'53 4'56 4.50 7 -4.0'03 
1849'6 5'48 5'49 -0.01 1866'2 4.50 4'45 $0.05 
1860.7 4'78 4'81 -0'03 1879.2 3'56 3'62 -0.06 
1861.2 4"74 4'77 -0'03 1884'3 2'91 3'30 -0'39 
1862.7 -4'67 r 0  O 0  

-4'6s --0.01 1887.1 -3'33 -3.13 3.0'20 

- -- - . . - -. - - . . -- . - -. . - 

I R e f e r e ~ ~ c e s  nud remarks. 

4 I 1862, May to Dee. 

- 
0 / 

5 E. 
5'6 E. 

6 25 E. 
6 0 2  E. 
5 29 I?;. 
4 46.6 E. 

1863, Jatl. to Dec. 
1864, Jan. to Dec. 
1865, Jan. to Uec. 
1866, Jan. to Apr., incl. 
1879, Mar. 24,25, May 7. 

- . -- .- - - - 

Sir E. Halley's Tabula Nautica. Not used. 

a t  19 stations. 
C. & G. S. Kept. for I W ,  p. 308. Deduced from observations ; 

W. A. Whitehead. 
I,. M. Powell, IJ. S. N. 
J. E. Hilgard, U. S. Coast S. At Sand Key. 

I 
W. P. Trowbridge and S. Walker, U. S. Coast S. At Xagnetic 

Observatory. 

Rcfcrencea. 
-. . . - -. - . . . . -. . . - . . .. 

4 44'5 E. 
4 39'9 I 3  

S. Walker, J. G. Oltmanns, and F. F. Nes, U. S. Coast Survey. 
At Magnetic Observatory. 

4 31'5 E. 
4 29'8 E. 

S. Walker, J. O. Oltnialliis, slid P. P. 1 .: $ 
Nes, U. S. Coast S. 

S. Walker, U. S. Const S. cd 
6 4  & I  ' 4  L' 6 ,  ' 4  I I 

3 34 E. 
E. { E. 

3 19'8 E. 

0.5357 

0.537s 

0.5372 

1,ieut. S. nf. Ackley, U. S. N. ~ r o u h s  of 
Arli~y 

J. B. Uavlor. U. S. Coast St G. S. Grounds 

S. M. Ackley, Lieut. U. S. N. Grounds of Army Hospital. 
C. Helknnp, " " " " Vicinity of Key West, reductiono. 
R. B. I~eck,  U e u t  U. S. N. Vicinity of Key West, reduction O. 

J. B. Baylor, U. S. Coast Sr G. S. Grounds of Anny Hospital. 

J. R. IIilgard, IJ. S. Coast S. At Sand Key. 
Not used. 

W. P. Trowhritlge nnd S. Walker, 
U. S. Coast S. 

S. Walker and J. G. Oltriiaii~is, [J. S. 
Coast S. 



UNITED STATES COAST AND GEODETIC SlfHVEY. 

Secular variations of the ntagnetic declination, dip and intensity-Continued. 

KEY WEST, FLA.-Continued. 

DIP AND INTENSITY AT KEY WEST-Continuod. 

Obs'd 8. 

IIAUANA, CUBA. 

9 ~ 2 3 '  q ' ' 3  8z0 21"5 W. of Gr. 

[Morro light.] 

. - - - - - .- - - - -- IT- --  Date. I I Kefere~~ces ntld remarks. 

C. Sr G. S. Rept. for 1888, p. 306; deduced fro111 observations at  17 
stations, hTot used. 

Mathews. Reduction to Hal,atla 4- 10'. I 726- 
1732, Mar. and Apr. 
1750-- 

J. Harris. 
C .  nL G. S. Kept. for ISSX, p. 308; tlet1ucc.d fro111 observations at  19 

stations. 
E t ~ c y .  Brit., 7th cditiotl. 
Bet~tley. 
P. Rarlow's isogollic chart. 
Lavallfe ~ecquerel 'sTrait.  de Mag1-)e. Co~it. to Terr, Mag., Ifyd. 

Oflice. U. S. N., 1Y9.5. 
1857, Jan. 28. 
185& 
1574- 13enit; Viiies, S. J. Conts. to  Terr. Mag., I-Iytl. Office., IT. S. N., 

1895. College de Relen. 
1,ieut. S. M. Ackley, U. S. N. Colleae dc Relet]. 1879, Mar. 13, 14, 15. 

1884, Apr. 
1885, Nov. 5, 6 ,  14. 
18116, Dec. 21. 

1,ieut. C. Delkllap, U. S. N. 
R. Viiies. College de 13cler1. 
. a  t L  (-- 3O.58 when correctccl for diurt~al var iat io~~).  Col- 

lel;_e de Delcn. 
n. Vntes, Conts. to Terr. Mag., IIyd. Oflice, IJ. S. N., 1!95. 
" ' 4  I '  ( 4  " " " & &  " 

Lieut. Aubry. Arl~~uaire pour I';~II 1891, Paris, 1891. 
B. Vices. Col~ts. to 'I'err. Mag.,IIyd. Ofice, U. S. N., 

1895, College de Bcle~t. 

1889, Jan. r .  
1889, Apr. 

Dnte. I Date. 
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Secular varicttions of the ~ n q n e t i c  dcctinu,tion, dip nltd intengity-Continued. 

HABANA, CUBA-Contiuued. 

I)IP AND INTENSITY AT IIAHAXA. 

Dnle.  El. References.  

r 
2 

3 
4 

9 1: I 7O 55"9 A -: 76O 5d .6  W. of Gr. 

Nov. 10, 12. 

7 

NO. 

... 

I 
2 

3 
4 

5 
G 
7 
s 

9 
10  
I I 

I 2  

13 
14 
1.5 

I,%T, Jan. 
1822- 
1857, Jar]. 27, 28. 
1879, Mar. 13-16. 

i r- 
17- 
' 7 0 "  
1726, Sept. 12. 
1732, Mar. a11t1 Apr. 
17Sg to  1793. 
1791 to  1792. 
1806 - 

1821- 
lY22- 
1832- 
1833(?)- 
1,433- 
1837, Oct. 
1847, Apr. 
1857, Mar. 2 
I 866- 
I 875 
IS?~--.  
1880- 
1884, I k b .  8. 

- -. - - - - - - - - . . . . 

I<IN(:S'I'ON, .JAMAICA. 

} 52 19.6 0'3119 0.5104 

52 13'3 0.3123 0'50gs 
52 10 . . . . .  . . . . . .  

I I). . 

0 / 

53 22 . . . . . .  . . . . . .  
51 55 0'3214(?) 0'5aro(?) 
52 oo 0.3191 0.5154 
52 IS.] 0'3157 0.5164 

Uellito Vilies, S. J. ~t College ele B ~ I C I I .  
' a  ' ' 8 '  " 4 '  4 '  6 '  , Lie~rt .  Au1)ry. A~lrluaire ponr I'an 1891 ; 

I'aris, 1891. 

According to  J. Rol)ertso~l. 
Rlou~~tain ' s  Chart. Not usetl. 
S i r  B. IIalley's Tabula Nautica. 
Mritl~ews. A t  Port Royal. 
J .  Harris. At Black River. 

) J. 1,enra. 

J. Ilobcrtsorl. 
De Mackau. 
De Maylie. 
Owen. 
Foster. 
Map of I C i r l ~ s t o ~ ~ .  
P. Ijarlow's ~sogollic cl~art .  Not used. 
Milne. 
Capt. I?. Barnett, R. E;. 
K. 1:riesach. 

i No. 446. Not used. 
13rit. Adnliralty Chart No. 456. 

No. 762. 
Chart of curves of equal magnetic variiitiot~, I3rit. Adnl'y, ISSO. 
Lieut. R. D. Peck, U. S. N. 

A. VOII I I u m h l d t .  
Sir  I.:. Sabine. 
K. 1:riesacll. 
Lieut. S. M. Ackley, U. S. N. At College tle 

l l c l e ~ ~ .  

/I-::--~O'YI 4-2'39 sin (1.10 w - I o O ' ~ )  

Colllp'cl I). C - 0 .  



UNITED STATES COAST AND GEODETIC SURVEY. 

Secular variations of the magnetic declination, d ip  and intensity-Continued. 

KINGSTON, JAMAICA-Continuoti. 

DIP AND INTENSITY AT KIKGSTON. 

.............. -- 
No. 1 Ilate. 11. Keferellces. I 

- - - - . - - - - . . - - . . - - . 

Date. D. 

1700. 5% E. 1 1 1726, June 26.28.0ct. 23.1 4 24 E. 

Sir I?. Sabine. 
Capt. E. Barnett, R. B. 
Sir E. Ilott~e. 

K. Ih-iesacl~. 

. . . . . .  . . . . .  

1726, June 29. 

- I 3 29 E. 
1760, May 28,31. 4 30 a. 
1761. Mav. z A 7  E. 

1834, July 1 1 ,  Aug. r, 
Sept. 30, Oct. 6. 

. < 

1 8 ~ ~ -  
1839-- 
1846- 
1871- 
1884, Apr. 24. 

47 rg . . . . . .  . . . . . .  
47 01 '3 0'3307 0'4851 

Sir E. Halley's Tabula Nautiw. 
Mathews. 
C. Hansteen's "Mag. der Erde." At 1,ambert Point. 

} Row. 

l'liillips. 
Milne. 
Sir R. H. Schomburgk. 
Staff Corn. Parsolis. 
Lielit. Na~lford, U. S. N., reiluction to Bridgetown -15'. Not 

used. 
E. I). Preston, U. S. Coast Rr G. S. At IIastings, near tlie old 

naval hospital arid the Transit of V e ~ ~ u s  statior~ of 1882. Value 
reduced to ruean of day. 

1857, Feb. 25, Mar. 2. ( 46 32 0'3310 0'4812 

D= - r0.88 --I- 2'83 sin (0.95 ~w 1- 24O.6). Expressions very doubtful. 

111 1' A N I )  Ih'TENSITF A'L' IIICII)(;#'L'OWN. 

I 

2 

3 

1722%. 

1835, May 11 
1836, Jan. 5. 

4 , 1846- 

............... . .- -- .. - -- - - 

0 / 

. . . . . .  . . . . . .  44 % 

::::} 0 . 3 6  0'423.3 
. . . . . .  . . . . . .  43 57 

Capt. Otlliliel I3eal. Recovered by Dr. I,. A. 
Bauer. "Nature," No. 1317. 

Sir E. IIon~e. { 4 .  .' ' 6  

Sir K. 1.1. Scl~o~liburgk. 
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Secular va,.iutions of tkc ,tt~c~gmtic Ileclinutio~t, d i p  anti itate%~ity-Oontinuod. 

PANAMA, NEW GRANADA. 

~';r!czrltrr vccriatio?~~ r f  t11.c naccgwet:ic: tlecli~ut~.tiost~, dip co i t l :  i?ttc?~.xit?y. 

9 = 8 O  57/'1 h = 79O 39.2 UT. of Gr. 
[Cstl~odn&l.] 

(~lIAMI880 ISLAND, I<OT%EIIIJE SOUNI), AIiASI<A. 

< . -. -- - . . .- 

Date. 
.. 

1700- 

1775, Nov. 
1790, Oct. 3. 
1791, Dec. 
1802- 
1822-.- 

1858 - 
1866, Mag 14. 

9 1873, Uec. 25. 

10 18So- 
I J 185.3, Feb. 22. 
12 1884, Mar. 20. 

. . - . - . . . . . . . .  

v- - -  66" 13/ A= 161' 49' W. of Gr. 

f 1926, Aug. 
1 1826.- 

1826- 
1849-- 
1880, Aug. jr .  

. . . .  ..... .. . . .  - - - - - -- -. -. -- - -. -. - - - 

Kefercilccs n i ~ d  retnnrks. 
- -. ... -. . - ... 

Deduced frotn n discussion of 21 ol)sen?ntio~~s 111nde by V. J. Reritig 
off the co:lst o f  Kat~lcliatkn between I 725 al1~1 1730; see C. &. G .  
S. Ilc~)t.  for 1891, Appendix No. 5. 

Capt. I.'. W. Heecl~ey (Narmtive). 
Ilrlt. A ~ I I I .  C h x t  593. 
Cnpt. 1'. W. Beeclley (Sa1,iue's Contrib's). Not ~ised. 
Capt. 11. Icellett. 
W. H. Dall and M. Baker, 17. S. Coast 8z G. S. Chaniisso 1Iarl)or. 

0 / 

10 I?. 

7 49 I\. 
7 49 I:. 
7 49 11. 
8 15. 
7 I?. 
7 0 2  IS. 
7 15 I!:. 
6 55 E. 
6 17 1:. 
5 56 LC. 
6 R. 

5 24 E. 
5 0 2  1'. 
j 23 1;. 

- - - - . 

I ) : .  - - -  go'Ch i 2.22 sill (1.10 ?)I  --27O.S) 
.. - - - ....-.-..... ...--.......-...-...... - ... . . . . . . . .  - ... -- - ..... . - .- .- 

nnte. ' u,>slci I). j. co11ip~<1 I>. c-  0. 1 

C. & G. S. Rept. for ISYS, 1). 3 ~ 6 ,  deduced f ron~  observatio~~s at  17 
statloils. Not used. 

Rncycl. Brit., 7th etlition. 
Do11 A. M:il;lsp~lla. 
Eucycl. Rrit., 7th editiol~ ; ~)rol)nI)ly tlic salt~e as above. Not uscil. 
El~cycl. Drit., 7th edition. 
Ilnll. 
Sir U. Relcher. 
Hupl1cs. 
Ma]. W. H. Etnory. 
I<. Dricsacli. . 
l'rof. JV. Ilarkness, U. S. N. 
I,ogl>ooks of the Reriici~l ant1 Kiclirnot~d, LT. S. N.; off I'oitlt Mal:~. 

1Zetluctio11 to P ~ I I : L I I I ~  - 3s'. 
Chart of curves of equal ~ r l a ~ l ~ e t i c  v:~rintio~l. k i t .  Atltn. 
A1111ales du Bureau des I ~ ~ ~ ~ i t u d e s ,  I'aris, 1883. 
Lieut. C. Belkrlal), U. S. N. Rctluctiorl to I'a11ar11:l i~iapprcci:~l)le. 

. . . . . . . . . . . . .  . - . . .  .. - ............. - .. 

- 

1775.8 
17y)'S 
1802.5 
1822'5 
1837'5 
1849'5 

Dale  Olnvd I). ). CainpId I). C - 0 .  
. -. -- ....... -. ... - .....-.-.-..- - ......................... - ......... 

0 0 0 

-7.82 
7'82 
8.w 
7'00 % 7'49 5'44 -9 
7'03 5'33 -)'3<1 

-7'08 -5.29 -1-0.9 

.....-........... . - .  . . . . - . . . . . .  

DI1' ANI) INTI<NSI'I'\r A T  IJANAMA. 
.- ....- - . . . . - . . .  -. - .... - .............. 

Krfrreiices. 
.. -- ..........- - ............ - - - - - ......... - 

I)on A. Mnlnspinn. 
Sir E. I3elcher. 
Capt. R. W'. I-Inig. 

I 
I'rol. W. l.Iark~less, II. S. N. 

.. -. . - . ................................................ - ..... 
11nte. I I. I:. 

-- - ........ - - - ... - -. 

I I 
2 

3 
4 

1790, Oct. 3. . . . . . .  . . . . . .  
1837- 31 51 .g 0.3570 0.4204 
1858, AIX 29, May 0'3529 0.4184 
1866, May 14. i 31 56 0.351 I 0'4137 



UNITED STATES COAST AND (iI4:ODETIC SURVEY. 

Secubr variations of the magnetic fkclinatwn, dip and intenpity-Continued. 

CHAMISSO ISLAND, KOTZEBUE SOUND, ALASKA-Continuud. 

D =  - 29O.88 + 4'35 sir1 ( 1.2 71r + 2O.6). Expression uncertain. 

I Date. Obs'd D. 

DIP ANI)  INTENSITY A T  CIIAMISSO I S I . I N D .  

0 / I 
. . . . . .  . . . . . .  77 39 Capt. F. W. Beecliey. 

77 17.4 0'12S7 0'5849 W. H. Da11 and M. Haker, I:. S. Coast cYr G. S. 
Clia~liisso I-larl~or. i . 

NO.( h t r .  1 I). I 
1)educed from a discussion of 21 ol)servatio~~s made by V. J. Bering off 

the coast of Kan~chatk:~ lwtwcen 1725 and 1730; see C. SL C,.  S. Repl. 
for 1891, Appendix No. 5. 

Capt. 1:. W. Beecliey. A t  Port Clarence and Grantey Bay. 
Capt. H. Kellett. 
Capt. Mapire .  
A. Wykander. 
W. 13. I h l l  ant1 RI. I3aker, IT. S. Coast SL G .  S. Near I'oint Slwncer. 

2 

3 
4 
5 
G 

1827- 
1850- 
1854- 
1879, July. 
18&, Sept. 8. 

-- 

I 
2 

3 
4 

26 55 I?. 
26 26 E:. 
26 CK) fi;. 
23 0 1  E. 
22 45 I?. 

__I.. .... ...... ._ .. -- - 

1850- 
1854 
1879, July. 
1880, Sej~t .  6, 8. 

0 / 

75 48 . . . . . .  . . . . . .  Capt. R. Collinson. 
. . . . . .  76 30 . . . . . .  Capt. Mquire .  

76 o5 0.1396 o.5*)4 I A. Wyknl~der. 
76 04'0 0'1393 0'5785 1 W. H. D:~ll ;und M. Baker, U. S. Coast Sr G. 

I S. Near Point Spencer. 
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Secular vctriutions of the magnetic d,eclination, dip and intensity-Contiuued. 

1'01t'l' ETCHES, CONSTANTINE lIARBOlI, ALASKA. 

p=60° 20"7 A=146O 37/'6 W. of Gr. 

[Astronolnlo station of 1874.1 

Date. Kcferexlces nrld reri~arlis. 

1790, July 30. 
1794, Julie. 
1810 (?). 
I 830- 
1S3;, Aug. 27. 
1874, May 31.  
1893, June 18. 

-- 

1757, May and July. 
1787- 

Not used. 
Don E. Mzirtinez; in  rp - 60" lo', A =  r47O 35/. 
Si~rycheff; a t  Nuclick, in q--:60° IS', A= 146O 32'. 
l:idalgo, in  9-=60O 12/, A =  146O 31'. 
j. Billings. Not used. 
Capt. G. Vancouver; a t  l'ort Chalmers, rp=60° 16(, A= 146O 38'. 
Sarycheff; a t  Nucl~ek, p-60' 17', A= 147' oo'. 
Chcrnoff; " " (p=60° 20', A.: 146O 32/'5. 
Sir E. Relcl~er; near l'hipps Point, q=h0 21/, A x  146O 41'. 
M. Baker, U. S. Coast S. Near I'l~ipps Point. 
Lieut. j. B. Colli~is, U. S. S. Mohican. Notice to Alal-ir~crs of Nov. 

lo, 1894. At I'liipps Point. 

p. Corn11'd I). C - 0 .  

0 I 

23 37 q. 
26 b. 
26% E. 
27 . 

DIP A X D  1NTISNSITP AT I'OllT ETCRES. 

- 

Capt  J. Cook. 
I'ortlock; a t  Chaln~ers IInrhor, r p z  60° 17/, A -- 1 4 7 ~  271. 

" 
" Garden Cove, rp = 60O 20l.5, A =  146' 46'. 

J. Johnstone; a t  Cape Ilit~chinbrook, q--=60° IS', A = I ~ ~ O  01'. 

...... .... -. ..... -- ... - ........... .- 

I:. 
.. - 

1837- 76 02'9 0.6022 

Keferexlce. 
............... -. ........... -- .- 

Sir E. nelcllcr. Near Phipps Point. 



UNITED STATES COAST AND GEODETIC SURVEY. 

Secg~lur vuric6tiosrs of' the ?nczgnetic declination, dip and intetrsity-Oontinued. 

U= - 24O.02 .I- 7-48 sin ( 1.1 wz ---- 95"-0). I\ "n1g1:h :incl dou1)tful rcl)resel~talio~~. 

POlW MULGKAVE, YAKUTAT UAY, ALASI<A. 

tp= 59O 33/'S AT- r3g0 47/'3 W. of Gr. 

[Aatronomir: nts~ti011, K11n11tmk laland.] 

... - .... . . . . . . . - . . . . . .  - - - . - -- 
I<cfcrer~ces and re~nnrks. 

.. . . - - . - . - - -  ... 

Cal~t. J. Cook. At sea iti g,=z 59O OW, k =.: lag0 41). 
L ‘  I '  " " south of hhullt  St, b l l ~ ,  rp ::5g0 27"5, 
A = r 40° 53'. 

C:y)t. G. Dixon, Port M11lgr:ive. 
Don A. Malaspina, or1 sl~ore, Ikil~ia tle Mollti, in rp =. 59O 33/'7, 

A : r39O 4U.3. 
Capt. G. Var~couvcr, :it Port Rlulgr;~ve. 
Russian chart. g7- ggO 31/, A -- 1 3 9 ~  36/'5. 
Khromchenko, a t  end of spit, in cp - 59O 33j.6, A 139O 46/'5. 
M. Baker, U. S. Cowt S. At Port Mulgrave. 
" " " " Sr G.S. At Port Mul~ravc. 
I. C. Russell, Yakutat Bay. Second cxpeditioll to the Mount 

St. ISlias Alps. Not used. 
J. 11. Turner, U. S. Coast & G. S. 011 Kl~antaak Island. 
J. U. McGratl~, U. S. Coast Sr G. S. At lmth ends of Malaspina 

Rase, a t  Rlount Hoorts, and ;it Ocean Cape, rneatl % (30" 54/, 
30" 42/, 30° j ~ f ,  30° 24'):: 30° 43'. Not 11sed. 

J. I:. McGrnth, IJ. S. Co:~st cYr (;. S. At west entl of Malaspina 
IXase and several places west of it, Mean value, Reductioll 
to Kharitaak Island - 47). 

. 

. - .. - . . - - . . - . 
Uatr. 

. - ... - 

1778.3 
17S7.4 
1791.5 
1794.5 
lt%>2~0 
1823'5 
1874'4 

i 
rSSo'5 
1892.7 
1894'4 
.......... 

-. ... - 
I). 

. 

0 / 

23 lo E. 
24 26 E. 

26 E. 
26 40 . 
26 E. 
29 E. 
30 30 E. 
29 58 E. 
30 co E. 
27 19 E. 

29 j5.8 0. 
30 43 @. 

30 43 E. 

......... 

No. 

.- - - .- - -. -. -. - .- - -- -. 

Ol>s'cl I). j .  Colnp'd 11. C -0. 
... - - ........... 

0 0 

.--23.130 -24'81 --1.01 
26'00 26'09 - o'og 
26'67 26.65 -1-0.02 

0 1 
26.00 % 27'06 --- 1'06 
29'00 27.99 t1.01 

30'50 30.21 -Fo 'z~  
29'97 30'96 -0'99 
30'00 30'59 --0'59 
29.93 2 29'5s -t0'35 

--29'93 -29'42 -1-0'51 
-- ........................... 1 

I 
2 

3 

Date. 
- 

DIP A N D  IN'I'ENSITY A T  POllT MUI.(;ICAV&, I'AICIJ'I'AT I1AT. 
.- . - .......... . .... 

Date. 8. H. Kcfrrrtlces. 
... ---. ... 

1791, July I .  
1880, Juue 24. 

1892, Sept. 2-4. 

1778, May 6. 

2 

3 

4 
5 
6 
7 
8 

9 

10 

. . . . . . . . . . . .  76 46.8 ( Do11 A. Malaspitla. 
76 17'9 0.1414 0.5970 W. H. Dall ;ind IM. Raker, U. S. Coast & (;. S. 

1778, May 7. 

1787, May. 
1791, July 1. 

1794, July. 
1802, about. 
1S23- 
1874, May 22. 
IS%, June 24. 
1891- 

1892, ScpL 2,3, 4. 
1892, July, Auy., Scpt. 

I%, JUIIC. 

......... --- 

76 I I .5 0'1422 0.5958 
Port hlulgrave. 

J. I-I .'l'unier, U. S. Co;ist R: G. S. I(11ar1t;~~k 
I s l a ~ ~ d .  
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Secultcr v n ~ i a t i o ~ t s  of tlre magnetic declinntiotr, dip and intc t~s i ty-Cont i~~ued.  

ST. I'AUL, KA1)IAK ISLANI), ALASICA. 

~ 7 3 ~ 5 7 ~  4W.0 k= r5z0 21I.3 W. of Gr. 

[Ant.ron~)~~~ir. ntnlior~ uf 11167.1 
....................................... - .. - - ...... 

licrrrrnres tuld rrsults. 
........................................ - . ........ 

C a p t  J. Cook; a t  sea off Pyc  Island, in rp= 59O 30', k -- 1 4 9 ~  54'. 
,, 6 ‘  ' 4  ,, ( 6  ,A SW. cnti Katliak I s l a ~ ~ t l ,  i r ~  y=56O 4g/, 
A = 154' 20'. T l ~ e  ulen11 p o s i t i o ~ ~  is q =  58" lo', = 15z0 07/, 

1 
atld t h e  rllcnll t lccli l~atiol~ giving t h e  first value tloublc weight 
- 2 2 O ' h .  

San  Virey al1c1 Ant. Bucareli; a t  sea in 9:::. 57O 59', 1 = 152' 07/. 
Not used. 

Sarycl~eff,  c l~ar t .  
I'idalgo, in 9 5S0 I O ~ ,  k -7 15z0 07/. Not used. 
U. Lis~ansky.  

) Kussiiln 11ava1 officer. 

V. M. Go lov r l i~~ ,  ill front of Governor's I-Iousc, in g)-= 57O 47/'2, 
A= 1 5 2 ~  18j.3. 

Murasheff, St .  Paul I I a r h r .  
S i r  E. Delcher, near Capc Greville in q =  57O ~ o ' ,  k 1 5 2 ~  51'. 
Vasilieff, St .  IJaul Harbor. 
A. T. Mosn~an ,  U. S. Coast S., a t  a s t r o ~ ~ o m i c  stsition on 1)luff east 

of village. 
M. Baker, U. S. Coast S. 

c " Sr G. S., a t  Cl~agafka  Covc. 
.... ........... - -. . . . . .  ..... -- - 

1). 
-. 

0 / 

2.3 42 TI:. 
20  31 E. 

27 L<. 

25% . 
22 10 1:. 
26 07 q. 
26 h' 
25% 15. 
26% E. 

28 38 E. 
26 43 E. 
27 13. 
26 05 E. 

25 22 E. 
25 09 1:. 
. . . . . . . .  

NO. 
.. -- 

I {  

2 

3 

5 

6 
7 
8 
9 

10 
I I  

- 

..... r .. -. 

Dnle. 
...... -- .. - .......- - 

1778, May 21. 
1778, J l u ~ e  13. 

'779, Aug. 9. 

1790- 
1790, July 10. 
1Soq~Aug.16. 

1 1808- 
1808- 
1818, July 19. 

1834 
1839, July. 
1845 (?). 
1867, Aug. 28, 29. 

1874, Jurlc 7. 
1880,Julyg. 

- .-...... - 

D =-- -- 2 2 O . 2 1  - 1  5.18 sin ( 1.35 ?ti 72O.5). H x p r r s s i o ~ ~  very ur~ccr tn i t~ .  
..... -. .....- - ... - .....-.. -- .........-- 

Date. I Obs'd 1,. fi. Con~p'd I). C - 0. ' -- 1)ntr. 
.........-...-.. 

1839.5 
1845'5 
1M7.7 
1874.4 
18So.s 

- 

... , ....... 

1778'4 
1790'5 
1804'6 
1 m . 5  
1818.5 
1834'5 

... -- 

....... ................... 

Ol,s'd I). p. ConlpSd D. C- 0. 
.- - ....... -. .......... - 

0 0 0 

-26.72 -27.38 -0.66 
27.00 27.29 --0.29 
26.0s 26.w - -0.01 
25.37 25.51 --0.14 

-25.15 - 24.00 -1-0'25 

-- . - ... ....... 

.- . . - ..... - - . -. 
0 0 0 

-22.60 $ -23.18 -0.58 
25'50 24'58 -1-0'92 
26'12 25.95 --10.17 
25.75 26'27 --0.52 
26.50 26'90 - -  0'40 

--28-63 -27.38 -1- 1-25 
................................... 

1)11' AND INTENSITT AT ST. PAUL, ICADIAK ISLAXD. 
- -. - - - - . -. - - . - -- - . - ....... - . - .. 

Date. U. 11. P. I . 

Rrferel~ce. 

0 / 

---I r" .-July 12. - ........................................ . .... ---- ...... 

--I 
72 34'6 0.1716 0.5730 W. 1.1. 1)all and M. Bnker, U. S. Coast SL (3. S. 

SITKA, AI,ASl<A. 

I 
~ p .  : 57O oz'.g A -= 1 3 5 ~  20"4 1%'. of Gr. 

[~\eln~z~omio ~tnt1on.J -- - . . - . . . . . .  ...................... 

D;llc. I D. Krfcrettccs nt~d remarks. I".- . . ................ .... 

I I 

i 1775, Aug. 23. 
1 I 17791 July 7. 
2 I 786, Aug. 6,  7. 

1757, June. : 1 1791, Aug. S, 11, 21. 
5 1 1804, AUK. 20. 
6 i 1818, July. 

1829, Nov. 10. 

0 / 

2 2 1 .  
23;4 . 
26 46 E. 
24 I?. 
27 46 E. 
26 45 1':. 
27 15 1.:. 
27 30 I{. 
28 50 I?. 
28 19 E. 

Don 1%ru110 d e  EIcccta. Not usetl. 
Sau Vi1.e). and Ant. liucareli. 
La  Perouse. 
Capt. G. Dixo11. 
Capt. B. hlarchal~d. 
Capt. I!. T,isi;tnsky. 
Capl. V. AT. Golovnin. 
VOII Icotzebue. 
Cnpt. I:. 1'. Liitke. 
A. E n u a ~ l .  



UNITED STATES COAST AND GEODETIC SURVEY. 

Sccukcr vuriations of the fnagnetic rlecl.ination, dip and intensity-Continued. 

SITKA, ALASKA-Contiuued. 

Date.' I D. I References i ~ n d  remarks. 

1837, Se t 12 16. 
1839, JUfy'15119. 
1842, all mo11t11s hut 

Jan., Feb., and Oct. 
1843, whole year. 
1844, " " 
1845, " 
1847, May to Dcc. 
1848, whole year. 
1849, Jan., l:e1,. , Mar. 
1850, whole year. 
~ S g r - -  
1851, wl~ole  ycar. 
1852, Jan. to July, Nov. 

and Dec. 
1856 - 1 28 
1857, whole year. 29 
1858, " " 29 
1859, :: :: 29 
1860, 29 
1261- 29 
1262, whole year. 29 
I S63 -- 29 
1864--- 29 
1867, Aug. 17, IS, 19, 20. 28 
1874, hfay 4, 5. zs 
1676, Jan. 15 to  hIar. 20. 28 
1879, Apr. 28 
ISSO, blay 17, 18. 29 
IS.%, St.~'t. 15, 16. 29 
1'892,Mayrg,20,21. 29 
1892, Jutlc 14, 15. 29 

58.6 h:. 
07.2 E. 
10.5 I.:. 
06 .1  1.:. 
07'9 IS. 
04.1 u. 
00.9 15. 
0.3'3 E. 
04.2 E. 
49 R. 
59'5 I?. 
20.5 1:. 
54 13. 0s I*,. 
r 1 IS. 
32'9 1.:. 
26.8 E. 

)Sir H. 13eleI1cr. 

I Magnetic 01)scrvalory 

, 
A. T. hIosniz~l~, U. S. Coast S. 
RI.  Ihker,  ' I  0 '  ' I  

Capt. J. 13. Caillphcll ancl Licut. W. R. Quill;u~. 
1,ieut. J. E. Craig. 
M. naky a11d W. 11. Dall, U. S. Coast Sz G. S. 
11. 1.:. Slcl~ols,  17. S. N. 
I:. Morse, U. S. Coilst cYr C:. S. 011 I'arade (;roulld, Sitka. 

" J a p o ~ ~ s k i  Islal~d, Sitka IIar- 
1101.. 

I i . . -1  1 . .-!.. . . . . - -- -- - - - .J 
' Tho obuer\.ntionn nt .Tu ~ o r ~ s k i  IRIILUCI nru H I I J ~ ~ O H O ~  to IIILVU 110t)n 111ndo I I I ~ ~ P ~  tllo dirt+,:t.ia~u of S r i ~ ~ r ~ n w .  AIIIIIIII ,~  1111 ~IIITI,:III dnn Ion ?I 

t l~des ,  1'01. 1V, P&brin, 1RW. {v i t l~  rt%poc,t 111 tllo cI1tYt:rontinl ol~aervstionn aim ~rutu un 1,. 217 of (2.  & 8.  S. l lnl~ort fur 1888. nt:cullll puriofkiu 
I ~ I ~ I I I  (of slrort priorl) requires to h introdncetl uud consoque~~tly 1110 prcsanl~t torin Is to I~e~nuclitiuil un nuou nn tllu lvrojiroaa of tlla ~~buno~uuuon 
can IIU butler understood. 

D=-25O'48 + 3-84 sir1 ( I .oo ttt - I 16O.1) 4- 0.32 sin (6.5 7tr  - - I -  3 2 1 ~ ) .  AXI approxixl~atc expression. [N. H. The 
1:wt tcrnl applied only since 1830.1 

-- . -. -- 

I D:ltr.. Olr91i I>. fi. c o ~ n p ~ d  D. C - 0 .  1 Date. Ol)s9d D. fi. ~ O I I I I ) ~ ~ I  D. C-0. 
_ -  - _. 

'779'5 -23'50 -29' I 2  ---0'3 I 
1 7 % ' ~  26'77 25'50 4-1'27 1856'5 28.98 29.08 - 0.10 

1787'4 24'00 25'56 -1.56 1857'5 29.12 29'07 - 1  0'05 
1791.6 27'77 25.85 1 1'92 1858'5 29.18 29'05 1 0.13 
rEo4.G 27'75 26.70 1 1 . 0 5  18.59'5 29'10 29.04 -i0'06 
18rS.s 27-25 27'53 ---0.28 1860.5 29.13 29'02 -+-o.I I 
1824'5 27'50 27.~86 - -0'36 1.561'5 29.07 29'm - 1  0'07 
1827.5 28'83 28.02 !-o.SI 1862'5 29.02 29.00 -t0'02 
1829'9 28'31 28-20 I 1M3.5 29.06 29.00 - 1  0.06 
1838'6 28'62 28.81 -1-0.19 1863.5 29.07 2S.98 -1-0.09 
1842.6 28.54 - 0.45 1867'6 28.82 28'97 - - -  0.15 
1843.5 2830 :t"W 0 1  1874.3 28.99 1 29.04 - - 0.05 
1841'5 28'96 zy'og - o q  1876'1 28.34 29.08 -0'74 
1845'5 29.m 2 9 . ~ 8  - -0.03 1879.3 28.90 29.16 --0.26 
1847'7 28'99 29.12 -0.14 1880.4 29 .d  29.20 --0'12 
1848'5 29'08 29'12 -0.04 1881'7 29.19 29.23 -0'04 
1849'1 29.06 29'43 +-O'IO 

1850'5 28'84 29'43 1-0'13 
1851.5 --28,88 -29'43 40.19 

- -- 
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~S(:cular vuriationu of tibe magnetic decl,ination, dip and ilbtensify-Co~~ti~lucd. 

SITKA, ALASIiA-Co~~tinuod. 

DIP AND INTENSITY AT SITIiA. 

. 1 KO, j Date. H. Keferer~ces. 

1786, Aug. 6, 7. 
1818, July. 
1827- 
I 829.9 
1837- 
1839-- 
1842- 
1845, Jan.-Dec. 
I 85 I- 
1880, May 17, 18. 
1881, Sept. 12-16. 

11892, May 19,20, 21. 

La Perouse. 
Capt. V. M. Golovnin. 
Capt. I:. P. Liitke. 
A. E ~ I I I ~ I I .  
Sir E. Belcher. ' 
Mayet ic  observatory on Japonski Islantl. 

" I 
Capt. R. Collinson. 
W. H. Dall and M. Raker, 17. S. Coast & G. S. 
H. E. Nichols, U. S. N. At Japonski Island. 
F. Morse, U. S. Coast & G. S. On Parade 

Ground. 
P. Morse, U. S. Coast & G. S. On Japonski 

Island. 
J. E. McGratll,U. S. Coast & G. S. 011 Parade 

1892, June 14, 15. 

1892, Sept. 7, 8. 

1892, Sept. I 2, 13. 
Ground. I 

J. E. McGrath, U. S. Coast & G. S. On Jap- ; 
onski Island. 

1893, Aug. 15, 16, 17. 

14 1894, May 22,23,24. 

1'. Morse, U. S. Coast SL G. S. 011 Paracle 
Groutld. 

I:. Morse, U. S. Co:~st 1Yr (:. S. 011 I'nrnde 
Ground. I 

Date. r- . . - - . - - - . . -. 
C-0. 1 1  Date. C O I I I ~ ~ ~ ~  e. c-o. I 

Cornp'd 1 1 .  Cornp'd F. 

S. Doc. 25-18 



UNITED STATES COAST AND GEODETIC SURVEY. 

Secular variations of the magnetic: declination, dip and i~~tewity-Continued. 

SITKA, ALASKA-Continnod. 

COMPUTED DECENKIAL VALUES. 

[n by meane of 8 nu11 tho aboro vn111os for F.] 

(See diagrnrn of aeculnr ~nr ia t ion  of :L Ere011 ~11~pc:ncletl ~loeclle, PI. C.) 

ILIIJLIUK, CNALASKA ISLANI), ALASKA. 

9=53O 52"6 A=: 166O 31'.5 W. of Gr. 

i Date. 

[Grouk Church.] 

I----' 
I 
I 

I 

2 

3 
4 

5 

1 6 
1 7 
I X 
I 

ro 
I I 
12 

I 3  

rq 

. - -. 
I). 

.- 

O I 

19 59 E. 
1 9  E. 
19 35 E. 
19 B. 
19 24 E. 
19 50 E. 
Ig 54 
19 30 E. 
19 30 E. 
20 oo E. 
19 47 E. 
19 45 q. 
18 36 I;. 
rg 07 E. 
rg oo E. 
18 43 E. 
18 38 E. 
18 43 E. 
17 46.0 E. 

18 12.4 E. 

18 06.9 E. 

18 39 E. 
I 

1778, Oct. 12. 

1789- 
1790, June 4-13. 
1792 - 
1817, June. 
1827~Aug.11. 
I 829 
1831- 
I 848- 
1849-- 
1867, Sept. 8, g. 
1870- 
1871, Nov. 11. 
1873, May 26, 27. 

{ 1873,Sept.r7,18,1g. 
1874.Set .15 
IS%, jury 28; 29. 
1883,Sept .20,~1.  
18S9, June 28, 29. 

{ 1889, July 28, 29. 

1891, July 15, 16, 17. 

I 1 I 89.3, Aug. 30. 

................. - - . . . . .  - - 

References nnd rerrlarks. 7 
.- - - - . - 

i 
Capt. J. Cook, on shore of Sarriganuda Harbor. Not used. 
J. 11. COX, at  Muscle Cove. Not used. i 
J. Billings, on Reavor nay. 
Sarycheff, a t  Iliuliuk. , Von Kotzebue, a t  Iliuliuk. 

} Capt. P. P. 1,Btke. Not urd. 

Vasilieff (?),  at  sea north of Akutan. 
Russian chart. h'ot used. 
Tehcnkoff's Atlas. 
A. T. Mosnian, U. S. Coast S. In  Captains Harbor. 
Kadin. 
W. H. Dall, U. S. Coast S. 011 An~aknak Island. Not used. 

I ' At Iliuliuk. 
M.Raker, On Amaknak Island. 

' I  " 

" and W. 1-1. Dall, U. S. Coast & G. S. 
R. A. Marr, U. S. Coast & G. S. Captains Harbor. 
J. E. McGrath, " " Amaknak Island, near station 

of 1880. 

! 

J. H. Turner, U. S. Coast CG G.  S. Arnaknak Island, near s t a t i o ~ ~  I 
of 1880. 

J. H. Turner, U. S. Coast & G. S. Arnaknak Island, near statioi~ I 
of 1880. 

N. Ludlow, Conid'r U. S. N. " IIydrograpl~ic Inforr~~ation." I 
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Secular variations oj' t1.c ntagnetio c7eclination, dip and intensity-Coutinued. 

ILIULIUK, UNALASKA ISLAKD, ALASKA-Continued. 

DIP AND INTENSITY AT ILIULIUR, UKALASEA 1SI.AKD. 

I 
Date. 

' 1778, Oct, 12. 
1817, June. 
1827, Aug. I I .  
I 82- 
184- 
1880, July and Oct. 
1883, Sept, 19, 20, 21. 
1889, June 28, 29. 

1891, July 15, 16, 17. 

Capt. J. Cook 
0. vor~ Kotzebue. 
F. P. Liitke. 
L' " 6 '  

Tebenkoff. At Iliuliuk. 
W. H. Dall and M. Raker, U. S. Coast S: G. S. 
R. A. Rlarr, U. S. Coast 8: G. S. 
J. H. Turner, U. S. Coast & G. S. 011 Atllak- 

nak Island. 
J. N. Turner and I-I. W. Edmonds, U. S. 

Coast S: G. S. On Anlaknak Island. 

o 21 I\.. I'rof. S t e l l i ~ ~ g ~ l ~ a ~ ~ .  D o e u ~ ~ l e ~ i t  ill 11. S. Rydmg. office. Navy 
I 10 \lr. 1 Lieut. Lacl~ton, R.N. ) Department. 

0.=68°'13-o~017 g In - o ' m  022 7 w r 2  

COUI'UTXD DECE;NNIAL VALUES. 

1880.6 67.60 19'8 68'65 
1889'5 67'11 19.9 68'48 
1891'5 67'29 68.3 1 

-. -- 
'9'5 67'95 
19.2 67'76 

...... 

(See diagram of eeculnr variation of a freely suspended needle, PI. C.) 

PETROPAVLOVSK, KAIiCIIATKA. 
9=53' 01' A= 158' 43/ E. of Gr. 

No. 

I 

2 
6 E. G. Snryclieff and F. P. Liitkc. 
5 2 0  &. / A. J.  roll Krusenster~~. site of village. 

1804, Sept. I ,  ,( 011 Avatclla Day. 
1809, June 23, July 23. I Capt. IIagcll~eistcr, Not used. 
1825- 4 13 E. I Sir E. Sal)it~c's Co~~tributioi~s. Supposed the same as Beechcy's 

vnlue belo\\,. 
1827, July. ; 4 13 1;. I Cnpt P. W. Heeclley. 
1827, Sept. 30. 43 I.:. Cnpt. 1:. 1'. 1,iltkc. 
1827, Sept. 30. i 06 E. : A. E1-nl;ul. 
1829- 04 E. : Sir 1;. Sobinc's Contril>utions. Supposed to refer to Erman's 

value. 
6 ! 1837, Sept. 4. 
7 IS@-- 
S 1854, July. I 1856, 0ct .  

I 566- 

Date. 

1728- 

17799 June. 

D. 

0 / 

10.1 E. 

-- - 
Referer~ces and remarks. 

Deduced from a discussion of 21 observations made by V. J. Be- 
ring off the coast of I<a~nchatka between the years I725 and 1 1730: see C. & G. S. Repf. for 1891, Appendix No. 5. 

6 19 E. j Capt. J. Icing. 



UNITED STATES COAST A N D  GEODETIC SURVEY. 

Secular variations of the nzagnetic declination, (lip and &?ztensity-Contir~uad. 

PETROPAVLOVSK, I < A ~ I C I I A ' T K A - C O I ~ ~ ~ ~ ~ O ~ .  
D=-3O'43 '-5.10 sill (0.85 7)c + I r0.5). A n  uncertain expressiotl. 

I 
- - - . . - - - .- - - 

Date. 0bs.d D. p. Comp'd D. C-0. 
I 

I Date. / Obs'd D . Coirlp'd D 

M -8.53 -1- 1.57 
7'24 -0.93 
6.53 -0.53 
5'75 -0.26 
4.10 -0.03 

- 3'45 -3'34 -1- 0.1 I 

..... - -. .. - 

' 1849.5 / -2.62 -2'45 +0'17 
1 1854.5 3.67 2'08 + 1.59 
1 1866.5 1 1.42 1'23 t o . 1 9  

1876'6 I '15 -0.57 i 0 . 5 8  
1 1!9~g 1 To.52 1% -:-0.23 -0.29 , 1bp.5 1 -1- 1.16 1% -+o.33 -0.83 
-. .-......... 

1)IP AN11 IN1'ICSSITY A'l. l'&TltOI'AVLOVSK. 

Date. 

1 1779, J u r ~ e  and Sept. 

1S27, Sept. 30. 
4 1829, Oct. 13. 

1837, Se t. 4, 5.  P 1854, Ju Y.  
1876,Juile1z,Sept.15. 

............... - ................... 
0.  11. F. 

. - - . 
0 / 

63 05 . . . . . . . . . . . .  
63 32 . . . . . . . . . . . .  

. . . . . . . . . . . .  64 02 

64 07 . . . . . . . . . . . .  
63 49 . . . . . .  0.5187 (?) 
64 05 0.2239 0'5123 

. . . . . . . . . . . .  64 47 
64 14 . . . . . . . . . . . .  

- . - . - - - . . - - -. . - -. - - 

References. 
- . -- ----1 

Ctlpt. J. King. 
A. J. voli Iirusenstern. 
C:lpt. I.'. W. Beechey. 
Capt. 1.'. P. Liitke. 
A. Eri~ian. 
Du Petit Thouars. 
Frigate "Aurora." 
M. L. Onazevich. 

- .- 
8 = 64O.28 + 0~308 70 ?ic - - o.am 134 m2 

C0III'UTE;L) I)ECE:NNIAI, VALUES. 
.............. .- -- -i 

e. Cornp9d e. c-0. I T a t e .  1). 

0 0 

1779.5 
1804'7 
1827'6 
1829'8 
1837.7 
1854'5 

63'0s 62.73 
63'53 
64.07 
63.82 
64-08 
64'78 

1 5'4 63'72 
1820 , 4'7 63.90 / 1876.6 , 64.23 64.40. i-0'17 I 830 3'9 64'05 

64.18 
1850 ::: 64.28 

1.7 64.35 
I 870 1'0 64.40 

-0'4 64'42 
-+O.Z 64.41 
1-0'7 64'38 

, ............. -- ............ 
(See diugrrirli of soculnr variation of a freely s~ial)u~ided needle, 1'1. C.) 

NOOTKA, VANCOIJVEIt ISI,AKI), I$, C. 

I 
9'49' 35"s 2 -- 126' 37/'5 W. of Gr. 

[I.'riouclly Co\.o. J 
............... - -. -. - - - -. - - 

Kefererlccs and  remarks. 
. - - . - . . - - . - . - - -. - i - -- . - . 

I 

Capt. J .  Cook. 
I '  I '  " in Nootka Sou~id. Chart facing page 1757 of Vol. 
V, of Cook's Voyages. l ~ n d o l i ,  1790. 

Deduced fro111 122 observatioiis trlade by Spanish liavigators along 
the coast fro111 S a r ~  Illas to Nootka. C. Sr G. S. Rept. for 1888, 
Appeildix No. 7. 

La I'erousc. ~ f f shorc .  
Do11 A. Malasp~tia. Not used. 
Capt. G. Vat~couver. 
Capt. G. 1-1. Richards, ill 1:rierldly Cove. 

, I  1 '  $ 6  I 6 ,  t ( t  

Lieut. 1%. B. Nichols, U. S. N., in I7riendly Cove. .I 

.... - .... - - - ........... 
I I I No. 1 Date. 

I _ _ ;  _ -. _ 
I I 

2 1783'3 

1 3 1786, Aug. 25, 26. 
1 1791, Aug. 16,17, Sept. 4. 
1 4 1792,Oct. 

5 i 
6 ! 1'863- I 7 / 1881, kkpt. 27. 

I .  ..... 

- . - - - 
0 / 

19 45 E. 
17 49 E. 

17 54 E, 

19 47 E, ' 22 30 E. 
18 22 E. 
23 47 B. 
23 05 E 
23 36 E. 
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Secular variaf.io)rs of tlw n~rcptetio declij~atio?b, (7ip a d  intclos.ity-Co~itiliued. 

NOO'I'KA, VANCOUVER ISLAND, 1%. C.-Cor~tiuuetl. 

/3=2r0.25 + 2.74 sit1 (1.30 tac-152~-0) 

I Datc. I Obs'd U. j. Cotrlp'd I). C - 0. I 

DIP AA'I) INTENSITY A T  NOOTI<h, VAh'COUVE:It 1SI.ANI). 

CAPIS PLA'l'TERY ANI) ISlSAIT 13AY, IVASIINGTON. 

y=-41i0 23"s A=.. 1 2 4 ~  44I.1 W. of Cr. 

[I.iglrt-Itotlno on Tntoosll 18lu1111.J 

Date. 

No. 

I 
2 

1788, Aug. 15. 
1792, Apr. 30. 
1841- 
I 852, Aug. I 7-23. 
1855, Aug. 13-18. 
1581, Oct. 11. 

1893'7 

Date. 

1778, Apr. 
1791,Aug.16,17.  

- 
0. H. Kefcrc~ices 

-- l i  I-__--- - I 
0 / 

1792, O C ~ .  
1881, Sept. 26, 27. 

. . . . . .  . . . . . .  72 29 
. . . . . . . . . . . .  70 20.7 
. . . . . . . . . . . .  73 56 

Date. I ~ l ) s ' r l  TI. p. Conrp'd U. 

Capt. J. Cook. 111 Resolutiol~ Cove. 
Do11 A. Malaspina. 
Capt. G. Vancouver. 

17 15 E. 

14 E. 
E. 

22 30 E. 
21 30 1j. 
21 48 E. 
22 44 E 
23 26 E. 

Deduced from a d i scuss io~~  of 122 o b s ~ t r v a t i o ~ ~ s  ~ i i a d e  by Spailisli 
navigators along t h e  coast from S ~ I I  13lns to  Nootka. C. Sr G. S. 
Rept. for 1888, A p p e ~ ~ d i x  No. 7. 

C. Duncan. 
Capt. G. Vancouver. 
Cliart of IVilkes' E s p l o r i l ~ g  E x p e d i t i o ~ ~ .  
G. Davidsot~. U. S. Coast S. At Scarboro Har1)or. 
hicut. IV. P. Trowbridge, U. S. Coast S. 011 Neah Bay. 
H. E. Nicllols, U. S. N. 011 K e a l ~  Bay. 
J. J. Gilbert, U. S. Coast h G. S. Mean of observations a t  Waadnh, 

-23O 26' ill rp=4s0 23'.1, = 1 2 4 ~  35/'9 ; a t  Classet, - 23' 06' 
ill p =4S0 23/.5, ,I-- 1 2 4 ~  39"5, and  Tatoosh, -23O 45' i n  p z  
48O 23'3, k= 124' 44''o. 

I I 

-- -- I - - - . . -. -. -- - -. - 

D - -19~.88-t 3.38 sill (1.10 par- 14g0'4) 

71 33.0 0'1883 0.5948 Lieut. H. E. Xicliols, U. S. h'. 111 Friel~tl lg , 

I Cove. 
I 



UNITED STATES COASl' AND GEODETIC SURVEY. 

S E C ~ L ~ U ~  oariations of the 91~agaetic declination., (lip rrnd intenrrity-Continued. 

CAPE FLATTERY AND NISAI-I IIAY, \VASI~INGTON-COII~~~II~~. 

DIP AXL) INTENSITY AT CAI'IS FLA'I"I'EI1Y AND SEA11 ]SAY. 

I I 
3 1 1881, Oct. ro, 11. I 71 04.4 0.1911 0.5892 

Date. 
.... - -. .- . -- 

I ( 1852, Sept. 7, 8. 1 2 1 1 8 ~ .  Lug. 13-22. 

. - .- - - . - -- - 

I Kefcrrnccs. 

1- 
- ...........- 

8. H. I:. 
-. -... - - ...-.. 

0 / 

. . . . . . . .  o'rgzg . . . . . .  

71 07.0 0'1972 0'6092 

G. Davidson and J. Rockwell, U. S. Coast S. 
In Scarboro Harbor. 

Lieut. W. P. Trowbridge. U. S. Coast S. Near 
Waadal~ Island, Neah Bay. 

N. E. Nichols, U. S. N. Neah Bay. 

POIZl' TOWNSEND, WASI-I. 

p=4S0 07"1 A=rzzO 45"3 W. of Gr. 

1792, May. 
1841- 
1856, Aug. 17-20. 
1857- 
1859- 
1862- 
1876, Feb. 
1881, Nov. 16, 17, 
1888, July 19, 20. 
1894, NOV. 15-21. 

Kefcrellces nnd rcnlnrks. 

- 

I - 
0 / 

17'0 E. 

Date. 

Deduced from 122 01,servations made by Spanish navigators 
along the coast between Sali Blas and Nootka. C. & G. S. 
Rept. for 1888, Apper:tlix No. 7. 

Capt. G. Vancouver. S o t  used. 
Chart of 1L'ilkes' Exploril~g Expedition. 
G. Davidsol~, U. S. Coast S. 
S. Garfielde. Reduction to Port Townsend 4- 8/. 
Reference as above. Not used. 
Reference as above. At Mill. 
Capt. G. H. Burden. 
J. S. Lawson, U. S. Coast 8r G. S. 
E. S111it11, '( t d  " Near Marine Hospital. 
J. J.  Gilbert, " " ,, ' ,  I (  

I 

.- 

No. 
. 

1783'3 

I)II' AXD INTENSITY AT POlZT TOWBSXNI). 

Date. H. . / ! c c f e ~ c ~ ~ c c s .  
-- 

1792, May. 
1881. Nov. 17, 18. 
1888, July  19,20. 

1894, Nov. 16-21. 

- 
0 / 

. . . . . . . . . . . .  74 30 . . . . . . .  0'1911 ...... 
71 07.9 0.191 0.5880 

71 14.8 0'1847 0-5745 

. -- -. . - - 

Ca t. G. Vancouver. At Port Discovery. 
J . % L  awson, U. S. Coast & G. S. 
E. Smith, U. S. Coast Sr G. S., hI:lrinc 130s- 

pita1 Grounds. 
J. J. Gilbert, U. S. Coast cYc C;. S., Marine 

Hospital Groul~ds. 
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SEATTLE, WASH. 

9=47O 36I.6 A = 12z0 20'.1 W. of Gr. 

DIP Ah'D ISTENSITY AT SEA'I'TLE. 

[Aatronomlc station of 18W.l 

OLYMPIA, WASI-I. 

- . . - . - . - . . . . . . . . - - - 
Keicrences n~ul  retnarks. 

. . . . . - - . .. . - - - . .- . . . -. - - 

Deduced from 122 observatio~~s made by Spanis11 navigators 
along the coast f ro~n  $an Ulas to Nootka. C. & G. S. Kept. 
for 1888, Appendix No. 7. 

Capt. G. Vancou\.er, a t  Kesto1.atio11 Point in (P-= 47O 30', 2 = 
1 2 2 ~  rq/. Voyage of Discovery, I,ondon, 1798 

Wilkcs' Exploring Bxpeclitio~~. Chart of Elliott Bay No. 160, 
in 4 7 ~ 4 7 ~  35/'7, 2 = 122' 21/'5. 

S. Garfielde. 
S. R.Throck~riorton, U. S. Coast S. 
J. S. I,awson, 4 '  I '  " & G. S. 
E. Stnitli, 4 '  I '  ' 4  6 '  4 '  6 '  

Date. 

1871, Sept. 21, Oct. 4,s.  
1881, Nov. 10, 11. 
1888, July g , ~ o ,  11. 

1894, May ~ 4 ~ 2 5 .  

1895, Feb. 13. 

1.- 

q=47O 02) ,I= 1 2 2 O  54/ W. of Gr. 

D. 
- 

0 I 

16 45 E. 

19 36 E. 

21 53 E. 

21 25 E. 
22 35 E. 
22 02.5 E. 
22 29.1 E. 

-- 

I 

2 

3 

4 
5 
6 
7 

Date. . 

Date. 

1783'3 

1792,May. 

1841-- 

1855- 
1871, Sept. 27-Oct. 3. 
1881, h'ov. 8-1 I. 
1888, July 9, 10, 11. 

-- 
0. H. References. 

22 40'9 E. I G. Davidson, & I  g ‘  " " " " At University Block. 
I 

8 

0 / 

71 08.9 0.1961 0.6068 
. . . . . . . . 0.1944 ...... 
70 52.8 0.1935 0'5908 

. . . . . . . . 0.1932 . . . . . . 
70 50.3 . . . . . . ...... 

- - - - -. 

-. - - - - -- - - . - - 
References. 1 

D--1g~.25+-3'24 sin ( 0 . 9  ?it--13rO.3) 
-- 

Obs'd D. p. Comy'd U. C - 0 .  

1783.3 -1675 -18%~ -1'87 
1792'4 1 19.60 19.08 $0.52 
1841.5 21'88 % 21'38 +o'50 
1855'5 21'42 21'86 4 - 4 4  
1871.8 22'59 22'26 +0'33 
1881.8 22'04 22'41 4 ' 3 7  
1888.5 22'48 22'47 +O'OI 

1894'4 -22'68 1% 22'49 So.19 
I 

1894, May 23,24,25. 

S. R. Tlirockmorton, U. S. Coast S. 
J. S. Lawson, 
E. Smith, U. S. Coast & G. S. University 

Grounds. 
G. Davids011, U. S. Coast & G. S.  Univer- 

sity Grounds. 
J. J.. Gilbert, U. S. Coast & G. S. Univer- 

slty Grounds. 
- - 

I 
1 2 

Deduced from 122 observations lr~nde by Spanish ~~avigators  
along the coast fro111 San nlas to Nootka. C. & C;. S. Rept. 
for 1888, Appendix No. 7. 

S. Garfielde. 
Sir E. Sabine, coi~~nlu~~icat ior i  XIII. 
J. S. I,awsol~, U. S. Coast & G. S. 
J. J. Filbert, U. S. Coast & G. S., at  IIoward station it1 rp = 47' 

03 .3, k= 12z0 53/'4. 

1853- 

4 1881, Nov. 2, 3, 4. 
5 1884, Dec. 13, 14, 15, 17. 



Ch'I'I'ICD STATES COAST AND GEODETIC SURVEY. 

Secu.lar auriations of the .nonpletic declination, dip aawd intensity-Continued. 

OLYMPIA, WASH.-Continnocl. 

.- / Dale. I Ol~s 'd  D. Coll~p'd I). C - 0. 

1)IP AND INTENSITY AT OLYMPIA. 
-- I- Date. 11. References. 

0 / I I 
I 

1881, Nov. 4 . . . . .  . . .  0'1975 ...... I J. S. Lawson, U. S. Coast & G. S. 
1894, Dec. 13-17. 70 26'4 0'1976 0'5902 1 J.J.Gilbert, c c  " At Howard ( 

I I 
I - station. I 

CAP13 DISAPPOIN'TMENT, WASHINGTON. 

-- 
So. Date. I D. I Keferetlces al~d remnrks 

1786, Sept. I ,  2. 
1792, Apr. 27. 
'539- 
1841- 

Deduced fro111 122 observations made by Spanish rlavigators 
along the coast fro111 San Blas to Nootka. C. & G. S. Rept. 
for 1888, Appendix No. 7. 

La Perouse. 
Capt. G. Vancouver. 
Sir E. Belcher. 
Wilkes' Exploring Expeditiorl, chart No. 136. In  q=46O 16' 

and A =- 12d0 01j.7. S o t  used. 
Duflot de 31;fras. ' 
G. Davidso~~,  U. S. Coast Survey. On beach. 

On top of cape. Not used. 
S. Garfielde. 

21 26.5 E. W. Ein~beck, U. S. Coast S. 011 beach. 
21 46.9 E. 1 ( (  c 1  0 1 1  top of cape. Not used. 
21 36.0 E. Lieut. 11. 12. Nicllols, U. S. X. 0 1 1  beach. 
21 55.8 E. I J. J. Gilllcrt, U. S. Coast & G. S. Station on beach, as in 1881. 

I 
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-- 
No. 
- 

I I 
2 ,  

i 

1 

Sect~lur variations of the ahag?tet.ic declination, dip and inteltsity-(>o~itiu~ied. 

CAPIS DISAPPOINTMENT, \YASHINGTON-C~II~~~I~O~. 

1)II' AND ISTESSITP A'I! CAI'IC DISAI'POINTMEXT. 

- - - . . - . -- - . - - - . . -. -. 
Date. 

1830, Sept. a ~ l d  Dee. 
1839-- 

1873, Oct. 22-20. 
1881, Oct. 13-15, 
1895, Feb. 23-26. 

U. 11. 1:. i References. I - .-...... . . . . . . . . - . . . .  - ........ - ................... 

0 / 

69 30'3 . . . . . . . . . . . .  I). Douglas. 
19 16.9 . . . . . . . . .  1 Sir E. e l c l ~ e r .  011 13aker's 1%-y, I : i ~ ( l i ~ i ~  1 

place. 
69 13'7 0'2092 0.5599 W. Eil~ll)cck, U. S. Coast S .  On l)cnc:l~. 
69 17'7 0.2067 0.5846 ' Lieut. 1-1. I?. Kicliols, IJ. S. N. " " 
69 16.5 0.2064 0.5833 ! J. J. Gilbert, U. S. Coast & G. S. On lwacli. 

I i 
WALLAWALLA, WASH. 

p = 46O 03f.9 A r;; I rSO zo"8 \V. o f  Gr. 

-- 

No. 
- 

I 

2 

3 

4 

5 

- 

Date. 

1853- 

1887, Sept. 16, 17, 19. 

! 
Gov. J. J. Stevens, a t  Oltl Fort. Reductioli to Wallaw:clln -oO.S.l. . 
S. Garfieldc. 
J .  M u ~ ~ a t i ,  U. S. A. 
S. Garfielde, ict Oltl Fort. Rcductiot~ to \\'allawalla --0°'S4. 
J. S. Lawson, U. S. Coast 8z G. S. ' Near Oltl 1:ort. Rctluctio~i \ 

-- oO .84. 
E. Slriitli, ti. S. Coast & G. S. Court-house 1)lock. 

11 -- 17O.o7+ 4.25 sit] (1.3 ?IS -- 131"'s). Very uticertni~i. 

/ Pate. 1 Obs'd I). j. Colt~p'd I). C - 0. ( 

- ............ 

Date. 11. Keferellccz. 1 

I I 

2 1 3 1 1887, sept. 16-20. 70 41.2 0.1984 E. ~ n l i t l i ,  U. S. coast ~r G. S. AL towll, court- 

0 / 

70 14 0.2005 0.5929 
1- 21.6 -- 42 21 

70 46'5 0.2005 o%oSg 

1830, July. 

1881, Sept. 25, 26. 

- -.- 

D. Douglas. Near Old Fort. Retluction to 
Wallawalla ns i~~dicntetl. 

J. S. Lawsotl. U. S. Coast & CG. S. A t  towl~, 
court-liouse block 



UNITED STATES COAST AN11 GEODETIC SURVEY. 

Xevulur variatio?ts oJ' tire ~ t t ~ g ) l e t i c  declination, dip asad i~&te~&sit?/-Co~~ti~iucd. 

VAKCOUVE:It, WASH. 

9 = 45' 37''s 1 -- I 2z0 39/'7 \V. of Gr. 

[Flagat~ff  at Fort Vnuconver.] 
-- .- . - - .............. - ..... - ...... - .. 

No. : ~ n t e .  U. I Kefcrellces nll(l rernnrks. 

I 
I j I 788, Aug. 14. 
2 : 1810-- 

Gray. Reductiol~ to Vancouver almut --8'. 
ro 22 E. l Sir E. Belcher. 

I -- -. -- I 
D= - 17~ '50  $- 3'96 sin (1.20 7 r c -  141O.3) 

I O h 1 *  D. g. Eonql'd D 1 

i I& 
5 1881, Oct. 26, 27. 
6 , 1895, Mar. 1, 2, 7.4. 

DIP AKD LNTESSITY AT VAXCOUVLR. 

20  g5 E. ?apt. K. \V. Haig. 
20  53'3 E. i J. S. L?wso~l, U. S. Coast & G. S. South of Old Fort. 
21 32.4 B. 1 1. 1. G~lbert.  " " " 

I 
Sear station of 1881. In  q= I 

Dnte. 

r 830, Nov. 
1839- 
1860, May 3. 
1881, Oct. 26, 27. 

1895, Mar. 1-4. 

I 
I). Douglas. At Fort Vancouver. 
Sir E. Uelcher. At Fort, garden. 
Capt. R. W. I-Iaig. A t  Fort. 
J. S. Lawson, U. S. Coast & G. S. South of 

Old 1:ort. 
J. J. Gilbert, U. S. Coast & G. S. South of 

Old Fort. 

9-4s0 ~ I / ' I  I-: 1 2 2 O  40/.8 W. of C;r. 
[Custom-house.] 

-- .- - - - . . - - - - . . - - -- m-- Dnte. . I 1 Keferer~ces :111d rrlunrks. 1 

1870, Aug. 19, 23. 
ISSO, Apr. 30. 

a = 122~40~'5.  
22 1; B. 1 J. S. I.arson, 0. S. Cor5tL G. S. 111 r p . - -  45'31/.2, A-L 122' 4zj.6. ' 
22 07'8 I?. G. I>aridsor~, " ' I  " i St:~tion o f  1,331. 
22 30 Ij. Surveyor-General of Oregon. S t a t i o ~ ~  o f  r hqr . Con~~~~u~~ic. ;c t t . t l  I 

by W. Tl~iel ,  July 20,  1888. [Sot  use.1-Scl1.1 
22 CJOYI E. I E. S ~ l i i t l ~ ,  IT. S. Coast Sr G. S. Custo111-11o11sc sclutcre ~ p - .  :qj0.31/.~, 

' A -- 1 2z0 40"s. 
2 1  42'5 1'. I<. A. hlarr, IJ. S. Coast & G. S. S t a t i o ~ ~  of 1887, custonl-l~ouse , square. 
22 24.5 FC. J. J. Gilbert, U. S. Coast & C;. S. Custo111-liouse square. 
22 11.4 E. ., ' I  " 111 City Park, y, -: 4.5' 31"4, i 

a = 1220 42l.2. I 
I 

16 E. 

20  E. 

22 21 E. 

Deduced from 122 observations lnadc by S p a ~ ~ i s h  navigators ' 
1>etwee11 San Blas and Nootka. C & G .  S. Rept. for 1888, 1 
Appendix No. 7. 

Sir E. Sabine's cot~trihutior~ XIII ,  to Terr. Mag. Phil. Trat~s. 1 
Roy. Soc., 1872. 

G. Davidson, U. S. Coast S. In r p -  45' 31"2, h -.: 122' 41'. 
22 53 1.:. I W. 13. Dall anti hI. Baker, C'. S. Coast & G. S. 111 4 9 ~ 4 5 ~  31"5, 
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Sccultrr atiriations qf tibe nbagnetic rleclination, dip n~rd ifrtensity-Continued. 

PORTLAND, OREGON-Continnecl. 

D=- 1gO.05 + 3'41 sir1 ( r .3 vtt --15g0.1 ). Approxin~ate expression. 

Date. 

1858, July. 

1880, May I. 

1881, Aug. 5, 6. 

1886, June 17-19. 

1887, JUIIC 24-28. 

1888, June 12-14. 

1$5, Feb. 20-22. 

1895, Mar. 6-8. 

bate.  

.. - -- 
p. Conip'd D. 

DIP AND INTEKSITY A T  POI1TLAXl). 

U. H. F. 

0 / 

. . . . . .  . . . . . .  69 31 

69 35'6 o'zojg 0.5837 

69 24.2 0.2069 0.5882 

0'2056 ........ ...... 
69 24'1 0'2061 0'5859 

69 29.6 0.2061 0'5884 

9 31'5 ~1.2043 0'5840 

SALT LAKE: CITY, IJ'rAII. 

(p=40°46/'1 A--111~53/'5 

[ Astrol~olllio ntntlorl, Telnplo Squnre.] 

Xeiere~lces.  
- - -- - - .... -. ....... 

D. Douglas. 
W. H. Dall atitl M. Ilaker, I:. S. Co:~st k (;. S. 

West of Claret~don I-Iotel. 
J. S. l,awson, U. S. Coast LY: (;. S. 111 ~011rt- 

1 1 0 ~ s ~  block. 
G. Davidson, U. S. Coast Sr G. S. 111 court- 

liouse block. 
E. Snlitll, U. S. Coast S: G. S. 111 court-house 

square. 
R. A. Man,  U S. Coast & G. S. In court- 

house square. 
J. J. Gill~ert, U. S. Coast & G. S. 111 court- 

house squ;tre. 
J. J. Gill~ert, U. S. Coast & G. S. 111 City 

68 48.7 0.2165 0.5990 ( Park. -4pp:crerltly a disturl,cd locality. 
' .  - .- 

- .. ............ -. .. - -. - 
Keiereiiccs nlld resulls. 

-- - 

Maj. W. H. Emory. 

I 
J. W. Fox. 
G. W. Dean and I*'. H. Agnew, U. S. Coast S. 
Report of Chief of 13ngi11eers. IT. S. A. 
Dr. T. E. Thorpe. 
J. B. naylor, U. S. Coast S: G. S. 

... - 

...... 

0 / 

I 1850- 15 34 E. I 2 1866, Aug. 16 30 E. 
! 3 1869, May 6-15. 16 36'4 3 

17 01 E. 

! 6 

187S, Aug. 15. 16 48'1 E. 
1$78, Oct. 26,28,29. ( 16 44.2 E. 

1 Q 
9 

1881, May 12, 13, 14. 16 28'4E. 
1d83, Ncv. 15, 16, 17. 
1884. Oct. 22, 3. 24. 
1885, Nov. 5-10. 
r 887, Nov. S- I I .  
1892, May 26-30. 

1893, June 9-10. 
1Sg3, JIIIIC 6, 7, 8. 

. - . - - . - 

W.Eirr~beck,U.S.Coast&G.S. 
16 29.3 E. 
16 30'6 E. 
16 34'7 15 

16 I 7'0 E. 
16 27'1 E. 

K. L. lhris, U. S. Coast G. S., a t  Waddoup, 9-40' 54/'3, A =  : 
I I 1' 53"~. Keductioll to Terllple Square, about .t St. 

\V. Eilr~beck, U. S. Coast & G. S. At Ter~lple Squnre s t a t i o ~ ~ .  
K. I,. Ikris, " " " At Salt Lake Ulliversity, cp= 

40' 46/'4, A L- I I I O 54"1. 



UNITED STATES COAST AND GEODETIC SURVEY. 

Seculur vtc.ritrlions of the magnetic declination, d ip  und i?tteasity-Col~ti~~t~etl. 

SALT LAKE CITY, IJTAH-Co~~tir~t~etl. 

D = - - I ~ ~ . ~ O - { - ~ ' I I  sin (1 '3  ?m-126~.4) 
- -- I 1)ntr. ( Obs'd D. p. Cornpvd D. C - 0 .  11 Dnte. I I I .  p. Conlp'd D. C - 0 .  

1111' ANI) INTENSITY A T  861.1' 1.AliE: CITY 

Date. 11 .  P. I - Kefererlcess. 

/ 1869, May 6-19. G. W. Dean and F. H. Agnew, U. S. Coast 
S. In Temple Square. 

Dr. T. E. Tllorpc. East of President's house. 
J. I%. Baylor, U. S. Coast & G. S. On Fourth 

Temple st. 
W. Eimbeck and I<. A. Marr, U. S. Coast & 

G. S. Temple block. 
W. Eitnbeck and G. I:. Bird, U. S. Const & 

G. S. Temple 1)lock. 
U'. Ei~nheck and G. F. Bird, U. S. Coast & 

G. S. Tetnple 1)lock. 
\V. Ein~beck and G. 1:. nird, U. S. Coast & 

G. S. T e t n ~ l c  l~lock. 

1883, Nov. 15-17. 

1884, Oct. 22-24. 

1885, Nov. 5-10. 

\V. Eirnbeck k ~ d  J. H. Turner, U. S. Coast 
tG G. S. 'I'erliple blook. 

R. L. Izaris, U. S. Coast & G. S. University. 

Betweer1 the years 1878 and 1593 tho dip ;tl)I)ears to have bee11 ~tearly unchanged. Tho value 
of O for this period is 670 03'-3. 

Date. Comp'd H. 
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Secular vuriations of  the ntugnetic rlcclinatio~e, dip u~td  intensity-Continued. 

CAPE MEKDOCIXO, CAL. 

/ I 1 1886, Apr. 1-10. 64 23.7 0.2403 0-5560 G .  Davidson and P. Morse, 17. S. Coast & ! 
G. S. Near light-l~ouse. 

- J 

p=40 O26/'3 A= 124O 24/'3 W. of Gr. 

[Light-l~ouao.] 
-- 

Date. I j Keferellccs alld rellvarks. 

SAN YlEhXCISCO, CAI,. 

. .- 

1579 (?I .  
1693- 

1792, A1)r. IS. 

NO. 

- 

I 

2 

3 

4 
5 
6 

7 
8 

9 

- 
l o  / 

9 E. i Sir P. Drake. Not used. 
2 ' G. I:. G. Carreri. Defective valuc, not used. I 

14 10 E. ~ c d u c c d  from 122 observations I,y Spanish ~r;lvix:~tors along ! 
the coast from San 131as to Nootka. C. S: G .  S. Kept. for , 1 1859, Appel~dir 60. 7. ! 

14 54 E. La l'erouse. I 
1 6 E. Keductiot~ to the cape, about -0°.z5 
'5 

" 1 '  '. ' L  -0°.20  apt. G. irancouvcr. 1792, Apr. 22. 
' ' ' ' 6  .,.oo.10 

1794, '.kt. 3. ' ' 6  ' 6  ' .,. 00.12 
1854, Apr. 25 to May 2. 04.5 B. G. Davidsot~, U. S. Coast S. Ketluctiot~ to the cape, about ' 

-1 -  oO.lj.  I 
6 1896, Apr. 7, 8, g, lo. 18 00.5 E. G. Dnvidsot~ and l>. Rlorse, 1;. S. Coast k G. S. Near thc , light-liouse. 

I -- I - . -. . . . - 

D -1-15O.25 - i  2'45 sill (1.10 itc- 128O.0). Very ut~certain. 
, - . - . .- . - . - - - -. -. . - - - - -. - - -, 

])ate. Ol,sld 1). p. Cornl,'cll>. C - 0  i 
. . . -. . - - - - - - . - . . . - . - - - . - -. . -- 

1783'3 - 14.17 - 14.36 -0.19 i 
I 786'7 14'90 14'51 4-0'39 1 
1792'3 14.77 4- 1'01 

13'88 14.88 -I'W 

1554'3 16.93 17'30 -0'37 
1886.3 , -18.01 -17.70 4-0'31 

I)IP AXI) IZTTENSITY A T  CbI'E MENI):)C[NO. 
-- 

Dnte. IT. lefcreces. 

rp -- 37O 47"s A" I 2z0 27f.3 
[I'roni(li~~.] 

----- - - .  . ... .. . 

Kcferetlces u l ~ c l  rclttarks. 
.- .. - . a . . -. .-.- - - 

Deduced fro111 122 observatior~s tt~adc Ily Spat~ish navigators 
alot~g the coast frottt Sml nltis to Nootka. C. 8r G. S. Rept. 
for 18S8, Appendix So. 7. 

Capt. G. Vallcouver. On board ship. 
VOII Kotzebuc. Not used. 
\I. Rf. Golovl~in. 

-. --- 
Dote. 

1753'3 

I). 
. - - . - -- 

0 I 

12 55 E. 

~Yzq- 
1827- 
1829, Dec. 6. 
1830- 

I 
1792, Xov. 20. 12  48 E. 
1816, Oct. 16 05 E. 
1818, Sept. 20 (0. s.). 15 E. 

1842, Jan. 
'5 30 '}Duflot de Mofrer. 

, 15 30 E. 1 
I -- .. . .- - 

I 6 . V ~ I I  I<otzel)ue. Not ilscd. 
15 27 B. 1 )   apt. F. W. liewhey. 

'4 55 g: , A. E m a n .  
14 51 
15 20 E. Sir E. Belcller. 

i 
15 MI 0. Du I'ctit l'hor~tas. 
15 20  1:. Sir E. Delcher. 



UNITED STATES COAST AND GEODETIC SURVEY. 

Secular varitrtions of the magnetic declination, dip aphd intensity-Continued, 

SAN ImANClSCO, CAL.-Continued. 

... - . - -. .... 

Date. D. References and remnrlcs. 
- - ..... l o ,  I 

184950. 
1852, Feb. 18-28. 

1852, Apr. 21. 11 1852, May 28. 
1858, June 3-8. 
1858, June 10-12. 
1866, June 26. 

1 1871, Dec. 14, 15, 16. 
1S72, Oct. 26, 27, 28. 
1873, June 25, 26, 27. 
1873, Aug. 1g-23. 
1873, Nov. 12-16. 
1874, Jan. 10-14. 
1874, Peb. 19,20, 21. 
1879, Mar. 12-15. 
1880, Sept. 25-26. 
1880, SOV. 20. 
1881, Mar. 30,3r,Apr. I. 
1881, Apr. 26, 27. 
1881, July 12, Nov. I. 
1881, June 22, 23, 24, 

Dec. 1, 2, 3. 
1883, June 3. 
1884, Sept. 5-16 
1885, Aug. 4-12. 
1886, Apr. 21-24. 
1887, Nov. 15-19. 
1888, May 2S-31. 
1889, Apr. 24-29, May I 
l a p ,  O C ~ .  18-27. 
1891, Sept. 29,30, Oct. I 
1892, NOY. 3-8. 
1893. Mar. 2S, 29, 30. 
1893, Nov. 29, Dec. 4-5. 
1894, Oct. 30, 31, Nov. I 
1896, Jan. 7, 8, 9. 

Corn. Ringgold, U. S. N. On Alcatraz Island. 

All observatiol~s by G. Davidsor~ 
G. Davidson, U. S. Coast S. were made at Presidio of Sari 

Franc~sco. 2:: $: I }  Frierach. Dupont s t re2,  near Catl~olic Church. 
Stockton and California streets. 

2.5'5 E. Prof. W. Ilarkness. U. S. N. On Yerba Buena Island. 
23.i E. I I All observations since 1871 a t  Presidio. 

I 
G. Davidson, U. S. Coast S. 

J 
G. Davidson and B. A. Colonua, U. S. Coact & G. S. 
Licut. H. E. Nichols, U. S. N. 
W. H. Dall and M. Baker, U. S. Coast I% G. S. 

'6 I '  6 '  ' 6  

1 Z ~ ~ 7 " , " 2 1 ~ N i ~ , ~ , ~ ,  u. S. N. 

J. S. Lawson, U. S. Coast Sr G. S. 

38'6 E. R. A. Marr, U. S. Coast & G. S. 
32.3 E. ( ]  
33'4 E. 

G. Davidso'n, U. S. Coast & G. S. 

J. J. Gilbert, U. S. Coast & G. S. (G. Davidson, in charge). 

I F. Morse, U. S. Coast & G. S. (G. Davidson, in chargr). 

F. Morse, U. S. Coast & G. S. 

U =  - 13O.73 + 2-94 sin (0.95 7n - 135~-3)  + 0'056 sin (20 ?rr i- 87O) 

[N. 1s.-Tho aecond jwriodic tar111 a1111liee uftur 1872.1 
................. ---...... - ...... ) 1 1 s .  . o n .  ,-0. 

.................. .......... . ...... 
gate. 01)s'd D. p. Coliip'd I). 

- -- -. - - -. 

1 1783'3 
1 1 7 9 2 . 9  
11818'7 
! 1827'5 

1829.9 
1830.5 
13.57'5 
1839'5 
1841'9 
1850'0 

0 

--12'91 -12'81 j.0'10 1874.0 . - - 1 6 ' ~ ~  
16.53 -t-o.oq 

-16'45 0.00 4 . 0 3  
12.80 1879.2 16.57 0'00 
15.00 14.50 .+.o'~o 1880.8 16.56 16.56 0'00 -0.02 
15'45 16'56 --0'08 -0'08 
14.92 16.59 $0.05 +om8 
14'85 16.60 -0.06 -0.01 

15.17 15.33 --oe16 
15'33 15'41 -0.08 
1.5'50 15.50 0.00 
15'68 15'80 -0.12 

1852'3 1 15.48 15'88 -0.40 
185R.4 13'88 16'07 --0.19 
1S66.5 i 16.42 16.28 - 1  0.14 

16.66 1 0.01 ---0.03 i 16.66 -!-0.03 -0'02 ; 
-16.44 -0.03 16.67 +o.o7 +o.or 

-16.67 +O.IO +O.OS j 
.................... -. .. . . . . . . - . . . . .  - . . . .  - . . . .  - . 
' When second priodio torm is nppllod. 

1885'6 
1886'3 
1887'9 
1888.4 
1889'3 
1890.8 
1891.7 

16.56 16'61 -0.05 0'00 

16'55 16.62 -0.07 --0.01 

16'56 16.63 4 . 0 7  -0'02 

16'57 16.63 --0.06 -0'02 
1h .b  16.64 -0.04 --O'UI 

16'64 16'65 --0.01 -0'01 
16.66 16.66 o'cx) --0.02 
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Secular varintio~as of'the magnetic declination, dip a.nd intmsity-Continued. 

SAN FRANCISCO, CAL.-Contirlued. 

1)II' AKD INTENSITY AT SAX BRANCIS(:O. 
-. -.--..-A - 

..... 1,nte. H. References. -- ---- 

1815, Nov. I .  
I 829-- 
I 83 I ,  1:cl). 
IS37- 
1 8 3 7  
1852, beb. I I ,  12. 
1858, June 5-13. 

1 8 h ,  Apr. I 2-22 ; Sept. 
24-26 ; NOV. 16-19. 

1882, Apr. 17, 18. 
1883, June 2-5 
1884, Sept. 5-24. 

1886, Apr. 21-24. 
1887, NOV. 15-19. 
1888, May 28-31. 
1889, Apr. 24, M:ty 1. 
1890, Oct. 18-22. 
1891, Sept. 29-0ct. I .  
1892, Nov. 3-8. 
1893, Mar. 23-30. 
1894, Oct. 30-So\s. I .  
1896, Jan. 7, S, 9. 

. . . . . .  Von Kotzebue. 
0.5533 j?) A. E~III;III. 
0'5574 ? ) I  I). r~ouglas. 
. . . . . .  I Sir E. Belclicr. 
0'5445 I 

. . . . . .  F. 15. Roe atld G. Davidsoi~, At Presidio. 
0.5621 Karl 1:riesnch. 1Rlent1 \paluc fro111 two locali- I 

ties-Dupotlt atid Cnlifor~tia streets. I 

0.5610 Prof. IV. Harkiless, U. S. h'. 011 Yerbn 
I3uelin Islalld. I 

o.546n I G. l)z~vi(lsott atid 5. K.  rocliel lie lor tot^, U. S. , 

Coast S. At Presidio. 1 
I W. I$. I)nll:t11~1 AT. l3a)rer.U. S. Coast & ((:. S. ! 

( ~ . .  

13. 1,. hlcl~ols, U. S. 3'. 
\1111i. Einll)eck, R. A. Marr,li. S. Co:lst S: 

! 
G. S.. and 11. LC. Nicl~ols, 1:. S. S.  A t  
~>resiclio. 

J. S. I,:i~vsot~,U. S. Coast c9 G. S. At Presidio. 
R. A. Rlarr, " " ' I  ,' ', 
G. I>;~vidso~i atiil 1:. Morse, 11. S. Coast A 

G. S. At Presidio. 
G. D:~vidson zund 1:. Morsc, IJ. S. Coast & 

G. S. At l'l-esitlio. 
1:. Morse, U. S. Coast & G. S. At I'residio. 
" ' 6  4 '  6 4  ,' 1 ,  " 

" " ' I  1' I' 'i ' I  

" L C  " a '  ' I  I '  I '  

J. J. Gilbert," " 
,' " ' 6  

F. Morse, " " I 4  I 6  L C  

" L' " ', I ,  ( 1  6 '  

I ,  6' ' 6  ' L  I' " ' I  

I '  " " " " '6 'i 

'< ,' I '  (' 4 ,  ' I  ' I  

Omitting values o f  1815 ant1 1831, tho remaining 20 obsorvationa givo: 



UNITED STATES COAST AND GEODETIC SURVEY. 

Xecular variations of the magnetic declination, dip and intensity-Col~tillued. 

SAN FRANCISCO, CAIA.-Contiuued. 

COMPUTED DECENNIAL VALUES. 

MONTEREY, CAI,. 

q=36O 36"1 A = I ~ I O  53"6 W. of Gr. 

/ NO. I Date. I D. l Keferer~ces atld remarks. I 

1786, Sept. 14, 15. 
1791, Sept. 23. 
1792, Dec. 
1794, NOV. 13. 
1818, Sept. 
1827- 
1837- 
1839- 
1841- 
1843- 
1851, Feb. 8. 
1854, May 29, 30. 

I. 
1881, Apr. 20. 

1896, Jan. 14, 15. 

Deduced fro111 122 observations by Spanish navigators along the 
coast from San nlas to Nootka. C. & G. S. Kept. for 1888, 
Appendix No. 7. 

La Perouse. 
Don A. Malaspina. 

Capt. G. Vancouver. 

Capt. V. M. Golovnin. Kot used. 
Capt. F. W. Beechey. liot used. 
Du Petit Thouars. 
Sir E. nelcher. 
Duflot de Mofras. 
T. A. Dornin. 
G. Davidso~i, U. S. Coast S. At Point Pinos. 
Lieut. W. 1'. Trowbridge, U. S. Coast S .  Near Barracks of Re- 

doubt. , 
G. Davidsonand S. R. Throckn~orton, U. S. Coast S. Near astro- I 

noulic station. 
Lieut. I1. E. Nicliols, U. S. N. Ill redoubt. 
F. Morse, U. S. Coast & G. S. 



REPORT FOR 1895-PART 11. APPENDIX NO. 1. 

Secular v~r ia t ions  of the magnetic declination, dip and ilitensity-Couti~iued. 

MONTEREY, CAL.-Continued. 

DII' AND I N T E N S I T Y  A T  MOKTEBEY. 

1 N o  1 Dote. H. . i Kefcretlces. 

1791, Sept. 23. 
1792, Dec. 
1794, Nov. 
1818, Sept. 
1831, Jan. 
1839- 
1843, Sept. 19. 
1854, May 19-25. 

Uoti A. Malaspina. 
Capt. G. Vaticouver. 

" " ' 6 

Capt. V. M. Golovlli~t. At tlie I'residio. 
D. Uouglass. Ncar lalldi~ig place. 
Sir E. Relcher. " I 6 L 

T. 11. Pcny. 
Lieut. W. P. Trowbridge, U. S .  Coilst S. At 

the barracks of redoubt. 
S. R. Tlirocku~orton, U. S. Coast S. At Poittt 

I'i~ios. 
Lieut. H. E. Sicltdls, I!. S. N. At tlle bar- 

racks. 
1'. Morse, U. S. Co;tst & G.S. Near statiol~ 

redoubt. 

Cotul9d 0. C - 0 .  I I Date. 

Dntc. 

SAKTA l3AllUAltA, CAL. 

~p=34O 24/.z I =  I lgO 43/.o W. of Gr. 
[Aatronomlo station.] 

-- 1 No. 1 Dote. I I Kefcret~ces 11nd re~tturks. 

Sauvague le Muet. 
Deduced fro111 122 o1~servatioi1s i~iatle by Spaiiisll liavigators a lo~ig  

the coast from Sari Blas to  Nootkn. C. S: G. S. Rept. for.18S8, 
Appendix No. 7. 

Capt. G. Vancouver. 
Sir E. Eelcher. 
S. R. Tl~rockri~orton, U. S. Coast S. (G. Davidso~i ill charge.) 
1,icut. H. E. Nicliols, U. S. N. 

1793, Nov. 
1839- 
1869, Nov. 16-19, 
1881, Apr. 14. 



UNITED STATES COAST AND GEODETIC BURVEY. 

Secular variations of the ?nagnetic declination, dip and intensity-Continued. 

SANTA BARBARA, CAL.-Coutiuued. 

D=-11~ '5~+3 '32  sin (1.10 ia--123~.1) 

1 Obs'd D. .4. Comp'd D. C-0. 

/ a t e .  I Olavd 11. Conlpld H. C-0. I 

I' I 

DIP AND INTRNSITY AT SANTA DARBARA. 

-I___ 2 
SAN IZIEGO, CAL. 

q=.=3z0 39/'8 ,I-- I 17O 14"8 W. of Gr. 
[Nuw Iight-11011~(~, I'oiuL Lorna.] 

-. 

No. Date. D. Rrferetlces and remarks. 

h'o. 

I 
2 

3 

4 

184i- 1.:. 
1851, Apr. 28 to  May 7. 
1853, Oct. 15. 

1866, June 15. 
1871, May 28,29,30. 

Date. H. F. I References. I I -- 
I 

1831,Rlay. / 60 48 0.2702 0.5519 i D. Doughs. 

1872, Nov. 19, 20, 21. 

1879- 
( 1881, Jan. 

Sir E.nelcher. At landing place. 
G. Davidson and S. R. Throckmorton, U. S. 

Coast S. 011 spur of hills. 

1839- 
1869, Nov. 20-25. 

1 1881, Apr. 6. 
1888, June 16, 17. 

58 54.1 0.2732 0.5289 
59 16.0 0.~751 0'5383 

1892, Feb. 1-5. 
1892, Peb. 8,9. 

1881, Apr. 13, 14. 

Sauvague le  Muet. 
Deduced from 122 observations 111ade by Spanish navigators 

along the coast fro111 San Blas to Nootka. C. & G. S. Rept. 
for 1888, Appendix No. 7. 

1 Capt. G. Vancouver. Not used. 

59 19'2 0.2707 0'5305 j Lieut. N. E. Nicliols, U. S. N. West of Long 

I 

I '  Sir E. Belcl~er. 
Duflot de Mofr:~s. S o t  used. 

;t S. At I,a Playa, I'oint Lorna. G. Davidson, U. S. Co:ir 
I Lieut. W. 1'. Trowbridrre. U. S. Coas ,t -S. At I,a Playa, near 

09.4 I.:. W. Harkness, U. S. N. At I,a Playa. 
46'7E. G. Davidsoi~, U. S. Coast S. At h'ew Sau Diego ill y=3z0 

43/'1, h= 117O ogf.7. Reduction to La Playa, Point Lorna{- 
. LSee 1)elow for 1892.1 

19.4 E. G. Davi son and S. R. Throckmorton, U. S. Coast S. Near La 
Playa. 

55 E. Capt. \V. A. Jones. Not used. 
30 E. C. R. Gutheil, survey of the light-house reservation. Lieut. 

Col. Williamson, U. S. E., in  charge. 

Diego, 9=32O 43/'4, A= I 17O 

Point Lorna, 9=3z0 42/.2,l= I 17' 
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Seoulur variations of the magnetic declination, dip and intensity-Continued. 

SAN DIEGO, CAL.-Continued. 

U=-ro0'30+3'04 sin (1.10 v z -  117O.6) 

DIP AND INTENSITY AT SAN 1)LEGO. 

I Dnte. j B. H. References. 
.- ... 

I 

4 I 1853, Sept. a d  Oct. 57 38.6 0.2891 0.5402 
i 

I 
2 

3 

5 1866, June 16. 57 54 0'2887 0'5433 
6 1 1872, NOV. 22, 23. ! 57 56.8 0.2840 0.5351 

1793, NOV. and Dec. 59 13 . . . . . . . . . . . .  
1839- 57 06.1 0'2832 0.5214 . . . . . . . . . . . .  1849- 57 33 

G. Vancouver. 
Sir 13. Belcher. On tongue east side. 
W. H. En~ory,  U. S. and Mex. Boundary 

Survey. 
Lieut. W. P. Trowbridge, U. S. Coast S. At 

La Playa. 
Prof. W. Harkness, U. S. N. 
S. K. Throcknlorton, U. S. Coast S. A t  La 

Ol~iittilig the observatio~is of tho dip in 1793 i111tI of tho 11orizont:tl compo~lellt of the force in 

7 
Y 

9 

18S8, as defective, tho above observations are represe~~ted by- 

[ D l r .  . C o l d  . c - 0 .  I 

1881, Apr. 5, 6. 
1888,June16,17. 

1892, Feb. 8, 9. 

COIIPUTED DECENNIAL VALUES. 

57 51.2 0.2814 0.5289 
57 56.6 o'zg32(?) 0'5524(?) 
58 0.27~5 0.5~59 

Playa. 
Lieut. H. E. Nichols, U. S. N. At I,a Playa. 
Lieut. C. F. Po~ld,  I I  

'6 ' I  I '  

G. K. l'utnam, U. S. At La Playa. { Coast 81 0. S, { H  at City Park 0.2795. 



UNITED STATES COAST AND GEODETIC SURVEY. 

Secular variations of the magnetic declinatio?~, dip and intensity-Oontinued. 

EL PAS0 AND YOlW BLISS, TEX. 

y=31O 45/'5 A= 106' 2gf'1 W. of Gr. 
[I?ort Illiss.] 

No. I Date. I D. I Keferences a r ~ d  remarks. 

1859, Jan. 20. 1 1878- 
5 1884, Apr. 8. 

6 1 1888, Dec. I ,  2. 

I 1892, May 4, 5, 6. 
1895, Apr. 17, 18, 19. 

W. 13. Bmory. At Frontera. 9 - ~ I O  qg', A =  1o6O 29'. 
‘ L  6, ( 6  " Initial poilit of lmundary survey, rp = 31O 

47', A= 1 0 6 ~  28'. 
J. H. Clark, Conlniissioner. At Frontera. 
Report of Chief of l<ngiiieers. At Fort Bliss. 
G. Davidson, U. S. Coast 8c G. S. h'orih of R. R. depot, 9-7 

31O 45/'5, k = 106O 27'. 
J. B. Baylor, U. S. Coast & G. S. 011 U. S. reservation, cp=3r0 

45"5, k = 1060 2g/-3. 
0. B. French, U. S. Coztst Sr. G. S. Statiot~ of 1888. 
Z. Smith, " " " 6 " it1 City IJark, q= 

3 1' 45"5, k --= 106' 29"~. 
I -- I ! - I 

D=-8O.50' 3'8s sin (1'2 nr -- I 1oO.1) 

I Date. I Obs'd D. p. Colllp'd l). C-0. 1 

1852- 

1888, Dee. I ,  2. 

1892, May 4-6. 

1895, Apr. 16-18. 

\V. I!. Eiliory, U. S. alld Mex. noiindary Conl- 
rllissioil. At 1:roiltera. 

J .  R.  naylor, U. S. Coast & G. S. At resenra- 
tion. 

0. B. French, U. S. Coast & G. S. At rcserva- 
tion. 

E. Smith, U. S. Coast 8i G. S. I n  City Park. 

C1511110S ISLAND, LOWER CALIFORNIA, MEXICO. 

No. 

1714, Oct. 17. 
'783'3 

1873, Feb. 17, 18. 
1873, Sept. g. 
1874, Dec. 28. 
1881, Mar. g. 

1888 { Mar. 26, 29. 
May 31 , June I. 

0 / 

2 E. 
8 26 1.:. 

Sauvagtie le  Muet. Reduction to Cerros Island + 0°'25. 
1)educed fro111 I 12 observations made by Spanish navigators along 

the coast from San Blas to Nootka. C. & G. S. Kept. for 1888, 
A pendix No. 7. 

' 'ro 46 E. Phil! Trans. Roy. Soc. At Son Bartolome Bay. Reduction to 
Ccrros Island - 8/. 

11 45'2 E Wm. Eimbeck, U. S. Coast S. At Cerros Island. 
12 03.5 E Lieut. Z. I,. Tanner and E. J. Young, U. S. N. At Cerros Island. 
12 09.2 E. LIcut. J. E. Craig arid C. Seymour, U. S. N. " " 6 '  

I I 58'6 E. Lleut. H. E. Nicllols, U. S. N. 1 6  6 1  6 I :: 40:5 E' } Lirut. C. F. Pond, U. S. N. In  Morro Rodondo Bay. 
38 4 C. 
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8ecular variations of the magnetic declination, dip and intensity-Continued. 

CERROS ISLAND, LOWER CALIIWRNIA, MEXICO-Continuod. 

0=-7O'40 +4'61 sin (1.05 rrr - 107O'o) 

_ I  -- 
I)IP AND INTENSITY AT CERROS ISLAKD. 

Date. 11. Refereltces. I 

1873, Feb. 17. 
1881, Mar. 7, 8. 

1888, Mar. 26-29. 
1888, Mar. 31, June 1. 

ASCENSION ISLrIND, LOWER CALII'OIENIA, MEXICO. 

9=27O 0 6 ~ ~ 3  k=-: 114' 18/.o W. of Gr. 

o / o  0 

52 30'5 0.2999 0'4927 
52 55.0 0.3045 0.5050 

53 03'1 0.3122 0.5194 
52 54.7 0.3157 (?) 0.5235 (?) 

So. 

I 
Wm. Eitnbeck, U. S. Coast S. 
1,icut. H. E. Nichols, U. S. N. At Cerros Is- 

land. 
Gent. C. P. Poi~tl, Sebastian Viscaino nay. } U. S. N. { Morro Rodondo Ray. 

Dnte. 

1783'3 

1839-- 

1873, Mar. 14. 

1874, Dec. 30. 

1881, Mar. 5. 

1889, Dec. 2, 3, 4. 

Deduced froin 122 observations inadc by Spanish ilavigators along 
t l ~ c  coast fro111 San Blas to Nootka. C. & G. S. Rept. for 1888, 
Appendix No. 7. 

Sir l$. Belcher. At Sail Bartl~olotnew ill 9 ~ 2 7 '  40/, A= I 1 4 ~  53/; 
Phil. Trans. Rov. Soc.. 1841. D. 140. Reduction to Ascension , .-. . . 
Island about + 2 . 2 ~  

W. Eimbcck, u.' S. ~ G a s t  S. It1 9=27O 06/'4, k=114' 1 8 ~ ~ 2 .  
C. & G. S. Rept. for 1881, Appendix No. g. 

1,ieuts. J. E. Craig and C. Seymour, U. S. N. Cruise of the U. S. S. 
Narragansett. 111 q= 27O 06'.o, k =  I 1 4 ~  17/'8. Notused. 

Lieut. I-I. E. Nichols. U. S. N. At statioi~ of 1871 in a~ = 27°06/.0. .- , 

h= I 14O 1 8 ~ ~ 4 .  
1,ieut. C. F. Pond, U. S. N. IIydrograpl~ic Office Fublicntio~~ 101, 

Wasllillgton, 1892. 111 9=27O 06/'5, k = 114' 17/'7. 
- -  ~ -- ~ 

/I) 7 : -  8O.27 - 1 -  2.99 sin ( 1.10 I r r  - I r4O.S) 
- 

F e y  I Uln9d D $. Conlp'd I). C - 0 .  I 

1 ' I 

DIP AND INTENSITY AT ASCENSION ISLAXD. 

I No. I Date. 11. References. I 
1881, Mar. 4, 5. 
1889, Dec. 2-4. 

0 / 

51 43'4 0.3094 0.4 5 Lieut. H. E. Nichols, U. S. N. 
s r  53.3 03202 ( )  0 8  ( )  C. I?. Pond, ' 
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- 
No. 

Secular variation8 oy  the magnetic declination, d ip  and inteneity-Continuud. 

D=-6O'33+4'17 sin (1.15 un- - r~g~-z .  

MAGDALENA BAY, LOWER CALIFORNIA, MEXICO. 

p=24O 3W.4 L = I I ~ O  08/.9 W. of Gr. 
[Nonr villngo on Mnn of Wnr Covo.] 

. . -- 
DIP AND INTENSITY AT MAGUALESh BAY. 

Date. I H. References 

Kcferer~ces nlid retunrks. 
- 

R. Dudley's Arcano del Mare. C. & G. S. Rept. for 1888, Ap- 
pendix No. 6. Not used. 

Sauvague le Muet. 
Deduced from 122 observations made by Spanis11 navigators 

along the coast from San Blas to Nootka. C. & G. S. Rept. 
for 1858, Appendix No. 7. 

Du Petit Thouars. 
Sir E. Sabine's Contributions. 
Sir E. Belcher. 
Duflot de Mofras. (See above.) Not used: 
I'rof. W. Harkncss, U. S. N. 
G. Bradford, U. S. Coast S. 
W. Eimbeck, " 

Lieuts. Z. L. Tariner and E. J. Young, U. S. N. 
Lieut. H. E. Nichols, U. S. N. 

Dnte. 1 D. 

1837- 
1839- 
1866, June 9. 
1873, Mar. 6,7. 
1881, Feb. 24. 

1625, about. 

1714, Oct. 10. 

1783.3 

{ :::;I 
1839- 
1841- 
1866, June 9. 
1871, Mar. and June. 
1873, Mar. 5,6,7. 
1873, June 23. 
1881, Feb. 24. 

L)u Petit Thouars. 
Sir E. Relcher. 
Prof. W. Harkness. U. S. N. 

0 / 

4 E. 

1% E. 
6 47 E. 

8 15 E. 
8 17 E. 
9 15 E. 
8 15 E. 

10 40'5 E. 
11 00 E. 
10 36.6 E. 
l o  30'8 E. 
10 29'1 E. 

W. Eitnbeck, U. ~ . ' ~ o a s t  S. 
Lieut. H. E. Nichols, U. S. N. 

SAN LUCAS, LOWER CALIFORNIA, MEXICO. 

p=2z0 53/'3 /2=10g0 ~ 4 ~ - 7  W. of Gr. 
[Bay of Snn Lucas.] 

Date. 

i 

D. 

0 / 

3 E. 
1% E. 
6 E. 
5-85 E. 

8 38 E. 
7 53 E. 
10 23'3 E. 

g 38'8 3. 
g 26'2 E. 

I 
2 

3 

4 
5 

I 
References and remarks. 

Capt. W. Rogers. Reduction to Cape San Lucas + 30~.  
Sauvaeue le Muet. 
San Virey and Ant. Bucareli. 
Deduced from 122 observations by Spanish navi ators. C. & 

G. S. R e  t. for 1888, Appendix No. 7. Not use$. 
Sir E. ~elc4)ler. 
Duflot de Mofras. 
Lieuts. 2. L. Tanner and E. J. Young, U. S. N. Reduction to 

station - 7/. 
G. C. Reiter, U: S. N. 
I,ieut. H. E. Nichols, U. S. N. 

1709, Jan. 12. 
1714, Oct. 21. 
1779, Nov. 1.5. 
I783 '3 

1839'5 
1841.5 

1875, Jan. 19. 
1881, Feb. 20. 
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Secular variations of the magnetic declina.tion, dip a?td intensity-Continued, 

SAN LUCAS, LOWER CALIFORNIA, MEXICO-Continued. 

0=-5°'g4+ 3'68 sin (1.20 wt - I 16O.8). Approximate expression. 

DIP AND INTENSITY AT SAN LUCAS. 

Date. r 
1709'0 
1714'8 
1779.9 
1839'5 
1841.5 

1873'3 1875.0 
1888.1 

Obs'd D. p. Comp'dD. C-0.  

-2'50 % -2.40 +O'IO 
1.50 % 2.30 -0.80 
6.00 % 4'63 +1'3i 
8.63 8'78 
7'88 8'88 -1.00 

ro.50 9'65 9.62 9'61 +0'&9 $0.04 1 
-9.44 -9.56 --O'IZ 

SAN ULAS, nmxrco. 
q= 21 O 32/'4 A = 105' I W.4 1%'. of Gr. 

[Custom-liouao.] 

Date. I I,* 1 Referctlces and rernorku. 

1 Xo. - 
I 
2 

I I 1630, about. 

5 1 1791, Apr. 12. 
6 1821-22. 

Date. H. I:. I 
-- 

1839- 
l o  

45 39'3 0'3347 0'4788 
1881, Feb. 19, 20. 1 47 23.2 0.3275 0.4837 

11 ] 1874, Feb. 23,24,26. 

Referellccs. 

Sir E. Belcher. 
Lieut: H. E. Nichols, U. S. N. 

According to the isogonic system depending on data given in 
Dudley's "Arcano tlel Mare," as developed by me in the report 
for 18%, Appendix No. 6. 

Dampier at  Cape Corrientes, 4' 28) E. Con~tnunicated by Asst. 
G. Davidsoz~, Dec. 26, 1893. Ca e Corrientcs is in  latitude 
20° 25/ and in longitude losO 39' 7capt. Richards's list of geo- 
grapl~ic positions, I-Iydrog. Ofice, Washington, D. C., 1883). 
T o  reduce this observation to San Blas we make use of Van 
Remn~elen's isogonic chart for 16%  either Halley's nor 
Hansteen's, of 1700, are here of any assistance), and tlie reduc- 
tion appears to bc l~early I' less a t  Sarl Blas than at the cape. 

S~uvague  le Muct. Observed a t  Randeras Bay, where tlie varia- 
tion was noted o0 and referred to San Blas. Bnnderas Ba is 
h tween  Cape Conientes and Mita Point (p=20° 45'.8, i rosO 33/'6, according to Comdr. Dewey). Reduc t io~~ to San 
Blas, about + K O .  

Don Estebnn Rlartil~ez, in the Pri~~cess?. 111 ( 1 ' = 2 1 O  30', and 
h = r o g s o  W. 

Do11 A. RIalnspir~n. Ol~scrved on sl~ore. 
Hall. 
Capt. F. W. Beecl~ey. Not II* d .  
Sir qdward Belcl~er, on Palin Island, in p = 2 1 O  32/, A =  105' 16'. 

P1111. Trans. Roy. Soc., 1843. 
Du Petit Thouars. Sabine's Contl-ibutior~s to Tcrr. Mag. Phil. 

Trans. Roy. SOC., rol. 165, part I ,  I Y ~ s .  
Sir Edw. Belcher, in  the Sulphur. Phil. Trans. ROY. Soc., 1875. 

4 '  I (  " on beach. '< ' I  ' 6  I '  1843. 

IZ 

.- 
Duflot de Mofras. Exploration of Oregon, Paris, 1844. In  p= 

21' 32/'6, A= 105' IS/%. 
Lieuts. 2. L. Tanner ant1 E. J. Young. Cruise of the Nmagan- 

sett, G. Dewey, comdr. 111 p = 2 1 O  32/'4, L=105O 1 8 ~ ~ 7 .  
Lieuts. C. Seytnour and E. J. Young. At Mita Point. (In q= 

20° 46/.1, ll=rogO ~ 2 ~ ~ 2 ) .  Not used. 
Lieut. H. E. Nichols, U. S. N. Near custom-house and station 

1874, Mar. 

188~,Dec.5. 
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Secz~lar variations of the ma,gnetic declination, dip and bte~tsi ty-Continued.  

SAN BLAS, MEXICO-Continuotl. 

D = - ~ O . I ~  + 4.28 sin (1.15 nt -7O.g) 

Dnte. I O I I d  D. , p.  Comp9d D. C- 0 .  I Dnte. Obs'd D. 

I No. 1 Date. 1 0. H. . I References. I 

I 0 / 

Don A. Malaspina. 
Du Petit Tllouars. 
Sir E. Belclier. Or1 Palm Island. 

' 4  

' I  011 1)eacli. 
Licut. H. E. Nicl~ols, U. S. N. 

2 

MEXICO CITY, MEXICO. 

q= lgO 26/'0 A=ggO 06/'6 W. of Gr. 
[Obaorvntorio Nncionnl.] 

Dnte. I References nnd remarks. 

1837- 

Date. 

I 

1769, June. 
1769, Dec. 

2 1775- Velasquez de Leon. 
3 1803, Dec. Alex. von I-Iuniboldt. 

d 1 i!;Gec. 10-17. 
7 1858-- 
8 1 8 6  

I 862- I 8 20.5 E Diw~ Covarrubias. 

Dnte. 

3 
4 
5 

9 

I0 

11 
12 

1838- 
1~39- 44 32'5 0'3422 0'4801 
IS%, Dec. 4, 5. 46 20.8 0'3322 0.4812 

13 1884, Apr. 5-19. U. S. Coast & G. S. 
sobre el nlagnetismo terrestre en 

May, Sept., Oct., 
Nov., and Dec. 

1895, Jan. to  Dec. incl. 7 45'7 E. Sr. Manuel Morena y Anda. Boletin del observatorio astro- 
noniico Nacional de Tacubaya. 

-- - -- -- - -- 
19=-5~'44+3'28 sin (1.0 7?~-87~.9) 

Iglesias. 

} Ponce de leon.  
Pernandez y Diaz Covarrubias. 
V. Reyes. 

{1862- 8 34'8 E. 
1866- { 1867- 
1868- 
1879, Sept., Oct., Nov., 

Dec. 

: 2: 
8 10.0 E. 
8 34'5 E. 
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Secular var.iations of the magnetic declination, dip and intensity-Continuecl. 

MEXICO CITY, MEXICO-Continuod. 

1)Il' AND INTENSITY A'J! MEXICO. 
... 

Dnte. I 11. Kefererlces. -7 
-- ......-. .-. -- 

...... ...... 1 7 7 c  / 38 ob ...... ...... I799- 42 I0  
1803, Dec. 42 10 0'3055 (?) ...... 

1893, Dec. 
1894, Jan.-May and Dec. 
1895. Tan.. Feb.. Mar.. 

1857, Dec. 10, 17. ! 1879, Sept.-Dec. 
1884, Apr. 5-19. 
1889, Nov. to 1890, Jiii~. 

I 

Don A b ~ t e .  
Alex. von I . Iun~bldt .  

' 8  " " Value of H a rougll 
approximation. 

A. Sonntag and VOII Mueller. 
V. Reyes. 
Sr. Rarcena. 
Bulletin del Observatorio Nacional a t  Tacu- 

baya. 
Sr. Morena y Andn. Observatorio Nacio~~al. 

' 6  " 

6 '  " 

41 26 (?) 0.3493 . . . . . .  
44 51.7 0.3449 0.4866 
45 01.4 . . . . . .  . . . . . .  

. . . . . .  44 06'8 ...... 

VERA CIIUZ, MEXICO. 

NO. I Dnte. 1 
1625, almut. 
1726-27. 

1769, Mar. 15. 
1776- 
1815- 
1819, Apr. 27. 
1839- 
1856, Aug. 7,8. 
1861- 
1880, Feb. ro, 11,12. 
1888, Dec. 21-25. 

R. Dudley's "Arcano clel Mare." Not used. 
J. Harris. 
Ency. Brit. 
Chappe. 
Don Ulloa. 
Malony. Not used. 
Wise. 
nehard. 
A. Sonntarr. 
~ n g l i s h  z d n ~ i r a l t ~  Chart. 
Lieut. S. M. Acklcy, U. S. N. 
Eneign J. H. L. Halcornbe nnd Lieut. C. Laird, U. S. N. Letter 

of R. Clover, hydrographer, U. S. N., dated Jan. 28, 1891. At 
I'laza Daluarte i n  q = lgO I 2I.0, A = qjO 07/'4. 

D-- - 5O.35 + 30.71 sin (1.15 9 , ~  - 690.1) 

DIP ANI) INTENSITY AT VERA CItUZ. 

Date. I H. Refererices. 

I 
A. Sonntap and von Mueller. Villa von la I 

I 
I 

2 

3 

- 
Guam. 

Lieut. S. M. Ackley, U. S. N. N. E. bastion 
Castle S. J. d'Ulloa. 

Ensign Holcombe and Lieuts. Laird and 
Norrig, U. S. N. On Plaza Baluarte. 

1856, Aug. 7,8. 

1880, Feb. 10-12. 

1888, Dec. '21-25. 
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Jrecular variations of the magnetic declination, dip and knareity-Continued. 

ACAF'ULCO, MEXICO. 

8 = 16O 5 d - 5  I =  ggO 53'3 W. of Gr. 

[Near Fort Sun Diego.] 

1 
2 

3 
4 

1)II' AXD INTENSITY AT ACAI'CLCO. 

Date. 

1625, about. 
1744- 
1791, Apr. 29. 
1822- 
182%- 

Date. 
-- 

1744'5 
1797'3 
1822'5 
1828.5 
1838.0 

References and remnrks. 

0 / 

1% E. According to R. Dudley's "Arcano del Mare." Not used. 
3 

i 
E. ' Anson. 

7 44 E. I Don A. Malaspina. 
8 40 E. Hall. 
g 07 E. Capt. F. W. Beechey. 

Dale. 

18&" 
1874.2 
1880.9 
1882.9 
1892.9 

-. 

Obs'd U. fi. Comp'd I). C-0. 

0 0 0 

-3'00 -3'62 -0.62 
7'73 7.05 -10'68 
8'67 8.53 $0.14 
9'12 8'69 1-0.43 

-8.29 -8'85 - 0 ' 5 6  

1837- 

Obsld D. $. Cotnp'd D. 

-8.60 -0'23 -$; 8:36 .i-o.28 1 
8.08 -0.14 

7'90 7'99 4 ' 0 9  
-7.58 -7'48 +O.IO 

Referet~ces. 

Don A. Malaspina. 
Aler. von Humboldt. 
Sir E. Belcher. 
I'rof. W. Harkness, U. S. N. In cocoanut 

grove. 
1,ieut. 1-1. E. Nichols, U. S. N. In  cocoanut 

.grove. 
Llcut. 1,. Mottez. East of Fort Sali Dicgo. 

No. 

I 
2 

3 
4 

5 

6 

@=3g0'05 +0'033 9 Vl. 

COMPUTED DECENh'IAL VALUES. 

D=-4C-48+4'4~ sin (1.0 m-85O.7) 
- - 

6 
7 
8 , ,p 

23 E. 1 ) Sir E. Belcher. : :: :: DU petit l%ouars. 
8 17 E. Duflot de Mofras. Not used (same value as above). 
8 22 E. Prof. W. Narkness, U. S. N. In  cocoanut grove. 
8 3S.7 E. Lieuts. 2. L. Tanner and E. J. Young, U. S. N. 

1841- 
1866,May30. 
1874, Mar. 17. 
1880, Nov. 23,24. 
188zNov.18. 
1892, NOV. 17, 18. 

7 56.6 E.  
7 54 E. 
7 35 E. 

-- 

Dale. 

1791, Apr. 29. 
1803, Mar. 
1838-- 
1866,May30. 

1880, Nov. 22-24. 

1892, Nov. 17, 18. 

I 71 
-7.0 37'02 

7 '6 37'36 
8' I 37'69 
8.5 38.03 
8.7 38.37 
8.9 38'71 
8.88 39'05 
8.75 39'39 
8'50 39'73 
8.12 40.07 
7-64 4 - 4 1  

-7' I 40'75 

ate- 

1803'2 38.88 37'46 
1810 1838.5 37.96 38.66 $0'70 

1,ieut. H. E. Nichols, U. S. N. In cocoanut grove. 
W.P .Ray ,U.S .N.  
Lieut. Louis Mottez. Arlnales hydrograpliiques, vol. 2 of 1893. 

East of Fort Sat1 Diego. 
-- 

t). IT. P. 
. 

0 / 

. . . . . . . . . . . .  36 07.5 
38 53 . . . . . . . . . . . .  
37 57-4 0'3647 0'4625 
39 54 0'3569 0'4652 

40 08.5 0.3466 0'4534 

40 25 0'3462 0'4547 

1866'4 
1880.9 
1892.9 

I 860 
1870 
1880 
1890 
IgOO 

39.90 39'61 -0.29 
40'14 40.10 --so4 
40.42 40'50 $0.08 

1820 
I 830 
I 840 
1850 
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SYNOPSIS O F  RESULTS OF THE SECULAR VAltIATION OF THE MAGNETIC 
DECLINATION-Continued. 

Recapitzblation of eqressions for the secular variation of the declinatio?rContilued. 

GROUP 11. 

York  Fnctory, Brit. Nor th  Am. 
~ o r t  ~ ~ b a t l y ,  nri t .  ~ o r t h  Am. 
Duluth,  Minn. 

Sault  d e  Ste. Mnrie. Mich. 
Pierrepont Manor, N. Y. 

Toronto,  Cnnada. 

G r a n d  Haven, Mich. 
Milwaukee, Wis. 
n t t f ia~o,  N. Y. 
Itllacn, N. Y. 

11 I Dunkirk ,  N. Y. 

Detroit, hIich. 
Knlnn~nzoo, Mich. 

Chicago, Ill. 
Michigan City. Ind. 

Otnahn, Nclx.  

21 

22 

23 
24 

25 

I'ittsburg, Pa. 
Denver. CoIo. 
Marietta,  Ohio. 
Athens. Ohio. 
Cincinnati, Ohio. 

26 

27 
28 

St. Louis. hlo. 
Nashville. Tenn.  
Florence, Ala. 

31 I A ~ s t i n . T e x .  

0 I 0 0 0 

92 26 D = + 7'34 + 16'03 s in  (1.10 ??I - 97'9) 
82 38 + 15'78 + 6'95 s i n  ( 1.20 ??I -5~j.6) 

9 2 0 4 ' 5  -7.70-)-2'41sin(1'4nt-rm) 
84 20'1 -1 1'54 f2.70 s i n  (1'45 nr-54'5) 
76 03'0 + 5'95+3'78 s in  (1.4 nr - 22.2) 

ag Mobile, Alo. 
30 I Penmcoln, Fla. 

32 

33 

34 
35 

36 
37 
3.3 

39 

86 12.6 / - 4.g5+0.0380 n r - + - o a ~  15 ??is 

87 %'a - 4 '1zf3 .b  s i n  (1'45 771-64'5) 
78 53'5 + 3'66+3'47 s in  (1'4 712-27'8) 
76 28.9 + 6'48+3'74 s in  (1'35 ?11-52'4) 

New Orlenns. I,?. 

S a n  Antonio a n d  IIill Side Range, Tex. 

Galveston, l'ex. 
K e y  West,  Irln. 

Hnbnna, Cul)n. 
Kingston, Jamaica.  

Bridgetown, Darhados. 
Panamn,  New Granadn. 

42 29'6 
42 20'0 

42 17'4 
42 14'3 
42 07'8 

87 36.8 
8f, 54'4 
81 41.5 

95 56'5 
80 20 

79 21.3 
83 03'0 

45 35'2 
83 37 
80 05.4 

- 3.40 + 2'89 s in  ( 1'45 nr -65 '2)  
- 2'38+3'1z s in  (1.4 m-59'9) 
+0'77+2 '53s i l1 (1 '3nm-21 '6 )  
- gdr  +3'og s i n  (1.30 nr -5o'g) 

f 1.41 -1- 2'72 s in  (1'40 711-39'6) 

Ro 00.8 

104 59'5 
81 28: 
82 02 

8q 25.3 

+ 2'34+2'& sill (1'40 ?)I- 19'8) 
- 0'72 + 2'42 sit1 (1'40 ?It- 19.0) 
- 1'63+4'21 s in  (1'40 711-61'6) 
- o'76+ 3'59 s in  (1.35 "-11'8) 
+ 2'17f2'69 s i n  (1.5 111-27'3) 

-1- I '85 + 2.45 s in  ( 1'45 ??I - 28'4) 
- ~ ~ ' . ; o + o ' ~ ~ m + o ' c n w ~ m '  
-1- 0.02 + z'Rg s i n  (1'4 m -40'5) 
- 1.51 +2'63 s i n  (1'4 nr- 24'7) 
- 2'59+ 2.43 s i n  (1.42 ?!I -37'9) 

go 12'2 

RG 48'2 

R7 41'7 
88 02.5 

- 5 ' g 1 + ~ ' m  s i n  (1'40 nr-51.1) 
- 3'57-1-3'33 s in  (1'35 711-68'5) 
- 4'25+ 2'33 sill (1'3 01-52'8) 

- 4.154- 2'95 s i n  (1.42 ?11-74'5) 

97 44.2 - 9'134-0'046 6 (1- 1873'0) 
go 03.9 - 5.20 + 2.94 s in  (1.40 111-69.8) I 

i g ~  J J::: [ - 7.40+2.92 s i n  (1.35 nr-84.8) 

I 

A + eign lndioatee wont declination, a - eign oaat declination. 

87 18'3, - 4'544-2'92 s i n  (1'4 "1-61'4) 

94 47.5 
81 48.5 

Rz 21.5 

76 50'6 

59 37'3 
79 32'2 

- 8.33 fo'o40 g ( 1  -1876'1)+o'mo 732 (1- 1876'1)' 
- 4.31 f2.86 s i n  (x'p m-23.9) 

- 3'72+2'7g s i n  (1'05 ??I-36'7) 
- 3'81 +2'39 s i n  (1'10 nr-10%) 

- 1-88 f 2.83 s i n  (095 m+ 24.6) 
- 5'66+ 2'22 a in  (1.10 ?M -27%) 
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SYNOPSIS OF ltESULTS Olq THE SECULAR VAltIATION OF TBE MAGNETIC 
DECLINATION-Continued. 

Recapitulation oj' expreesions for tibe secular variation of tibe declination-Continued. 

GROUP 111. 

r" 
I 

2 

3 
4 
5 

6 

7 
8 

9 
10 

11 

12 

13 
14 
15 

16 

17 
18 

19 
20 

21 

22 

23 
24 
a5 

26 

27 
28 
26 

1 ;: 
t A  rough nnd doubtful oxproeaion. A t  Sitka and Yukutat a socondery maximum is appamutly in proooss of development; a t  S i t k ~  

tho l a ~ t  poridio term applioa ohly siuoe lK10. 

- o p  

66 13 
65 16 
bo 20.7 

59 33'8 
57 48'0 

57 w.9 
53 52'6 
53 01 

49 35.5 
48 23.5 

48 07.1 
47 36.6 
47 02 

46 16'7 

46 03.9 

45 37.5 

Locality. 

Chamisso Id., Alaska. 
Port Clarence, Alnska. 
Fort Etches, Constnntine Hhr., Alaskn. 
Port Mulgrave, Ynkutnt Iwy, Alaska. 
St. Pnul, Kadinc Id., Alnska. 

Sitka, Alaska. 
Iliuliuk, Unnlnskn Id., Alaska. 
Petropnvlovsk, Knn~chntku. 
Nootkn, Vancouver Id. 
Cape Flattery a n d  Nmh Ihy ,  Wnsll. 

Port T o w t ~ s e ~ ~ d ,  Wash. 
Seattle, Wash. 
Olympia, Wash. 
Cnlx Disnppointn~ent, Wash. 
Wallawnlln, Wash. 

Vnncouver, Wash. 
Portland, Oreg. 
Salt  Luke City, Utah. 
Cape hfendocinq Cnl. 
Sun l:rn~~cisco, Cal. 

Monterey, Cnl. 
.Suntn 11nrl>nrn, Cnl. 
Sun Uicgo, Cnl. 
El  Pnso nlld Fort Bliss.Tcx. 
Cerros Id., Low. Cnl., Mex. 

ASC~IIS~OII  Id., LOW. CU~. ,  Mex. 
Mngdnlenn Dny, Low. Cnl., Mex. 
Snn Lucns. Low. Cnl., Mcx. 
Sun Lllns, hlex. 

Mexico City, Tncubnyn 0I)s'y. 

Vern Cruz, Yex. 
A C U ~ U ~ C O ,  Mex. 

*A + sign indionten wost cloolination, a -  sign oust 

Lon$- 
lJxpression for  seculnr varintion of t he  declination.* 

(fn=year- 1850'0.) 

O ,  I .  O o O 

161 49 D=-z9'88+4'35si11(1'nm+a'6)t 
166 50 -+6'og+4'41 sin (1'2 ?)1+4'6)t 

1 
146 37'6 -22'40+9'13 sin (1'2 nr-83'6)t 
139 47'3 - q'oz+-7'48 sin (1'1 nr -95'o)t 
152 21'3 -22'21 +5'18 sin (1'35 m-72'5)t 

0 0 

135 m.4 -25'48+3'84 sin (1'0 VI -116'1) +o'gzsin (6'5 ?II++zI))~ 
IM 31'5 - 17'65+ 2'26 sin (1'3 ?n-6g'o) 
201 17 - 3'43+5'10 si11 (0'85 ?I& + 11'5)t 
16 37'5 -z1'25+2'74 sin (1.30 nl-152.0) 
14 44'1 - 19'884-3'38 sill (1.10 VII-149'4) 

122 45.3 - 18'%+3'85 sin (1.0- 140.9) 
122 20.1 --19'25+3'q sill (0'9 911-131'3) 

122 54 - 18'87+3'66 sin (1'0 ?IZ-151'0) 
124 02.8 - 1y.39+2.54 sin (1'25 m-158'7) 
118 20.8 -17.07+4.~5 sin (1'3 m-131's)t 

122 39.7 - 17'50+3'96 sin (1.20 I ~ L -  141'3) 
- 19'05+ 3.41 sir1 (1.3 U- 159'1)+ 

- 12'50+4'11 sin (1'3 m-126'4)t 
-15'25+2'.+5 sin (1.10 nr--lzR'o)t 
- 13.73 + 2.94 sin (0.95 nr- 135.3) +0'056 siu (m ?n+R7) 

-13.25+2.83 s in  (1.1 n1-1~4d) 
- I I ~ ~ z + ~ ~ ~ ~ s ~ I I ( I . I O ? ) I - I ~ ~ ' I )  

- ~o'go+g'q sit1 (1.10 rr - 117'6) 
- 8'50+3'88 sin (1'2 nr- I 10'1) 
- 7.40+4'61 sin (1.05 nr-107'0) 

- 8'27+2'93 sit1 (1'10 nr- 114.8) 
- 6'33+4'17sin (1.15 nr-11g.z) 
- 5'y4+3'68 sin (1.20 ?n-116'8) 
- 5'144-4'28 sin (1.15 ?)a-97'9) 
- 5'44+3'28 sin (1'0 WI-87'9) 

- 5.35 +3.71 sin (1'15 nr -63'1) I - 4.48+4.41 s in  (1.0 M-85.7) 

45 31.1 1 "2 40'8 

I -- 

declination. 

40 46.1 
40 26.3 

37 47.5 

36 36.1 

34 24.2 
32 39.8 
31 45.5 
28 04 

27 06.3 
24 38.4 
aa 53.3 
a1 32'4 
19 26'0 

19 12'0 

16 0 . 5  

111 53'8 

14 24.3 
122 27.3 

121 53.6 

119 43'0 
117 14'8 
106 3'1 
115 12 

114 18'0 

112 oR.9 

109 54'7 
105 18.4 
93 06'6 

: 
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SYNOPSIS OF RESULTS OF THE SEUULAR VARIATION OF TEE MAGNET10 
DECLINATION-Continued. 

Summary of special results. 

GIiOUP I.-DECLINATIONS. 

r- 
NO. 

-- 

I 
2 

3 
4 
5 

6 
7 

, 8 
9 

10 

I I 
12 

13 
I4 
15 

16 
I 7 
18 
r 9 
20  

21 
22 

23 
24 

Locality. 

St. John's, Newfoundland. 
Quebec, Canada. 
Charlottetown,Pr.Edw.Isd. 
Montreal, Canada. 
Eastport, Me. 

Bangor, Me. 
Halifax, Nova Scotia. 
Burlitigton,Vt. 
Hanover, N. H. 
Portland, Me. 

Rutland, Vt. 
Portsmouth, N. H.  
Chesterfield, N. H. 
Newburyport, Mass. 
Williamstown, Mass. 

Albany, N. Y. 
Salem, Mass. 
Oxford, N. Y. 
Cambridge, Mass. 
Boston, Mass. 

Provincetown, Mass. 
Providence, R. I. 
Hartford, Conn. 
New Haven, C O ~ .  

. C U 8  J J  

25 

26 
27 
28 
29 
30 

3 I 
32. 
33 
34 
35 

36 

37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 

- - C 
.- 

Nantucket, Mass. 

Cold Spring Harbor, N. Y. 
New York City, N. Y. 1609 29 
South Bethlehem, Pa. -1742 16 
Huntingdon, Pa. 1750(?) 14 
New Brunswick, N. J. 

1665(?) 
1642 

15 

8 
18 
11 

7 

Jamesburg, N. J. 
Hamsburg,Pa. 
Hatboro, Pa. 
Philadelphia, Pa. 
Chambersburg, Pa. 

West Creek, Little Egg 
Harbor, N. Y. 

Baltimore, Md. 
Cape May, N. J. 
IVashington, D. C. 
Cape Henlopen, Del. 

WilliamsburgVa. 
Cape Henry, Va. 
Newbern, N. C. 
Milledgeville, Ga. 
Charleston, S. C. 

Savannah, Ga. 
Fernandina, Fla. 

13 
41 

1771 + 6.2 

1792 4-4 '7  
1784 + 4'4 
1812 4- 2'2 
1813 -k 0'8 
1778 (?)  1- 2.2 

I795 
1680(?) 
1701 
1736 

1687 

1918 i-12.2 

1925(?)+9 '7  . . . . . . . . . .  
. . . . . . . . . .  
. . . . . . . . . .  
. . . . . . . . . .  

15 
18(?) 
18 
45 

' 6 

/ 

A44 
21 

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  

. . . . . . . . . .  . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  . . . . . . . . . .  

. . . . . . . . . .  

1604-12 

1805 
1604-12 
I793 
1765 
1700(?) 

1789 
I771 
1812 

:::$:{ 

7 

22 

17 
6 
6 

19 

16 
20 
20 
18 
28 

A23 

18 
31 
20 

15 
31 
16 
52 
10 

24 
11 

13 
I3 
31 

18 
25 
9 

12 

23 

18 
10 

9 
11 

16 

8 
17 
1.5 

1.5 

7 

15 
7 
6 

18og - 0.5 

1802 + 2.7 

1802. + 0 . 7  
1805 + 1'9 
1799 - 0'1 
1802 + 0.8 

1811 - 0'3 
1810 + 0.2 
1796 - 2'1 
1830 ( 1 )  - 5% 
1794 - 4.6 

1814 - 4'7 . . . . . . . . . . . . . . . . . . . . . . . . . . .  

20 

0 

I704 +13'4 
1806 +12.1 

1791 
I~oo(?) 

1694 

1708 4- 7.8 
1801 4- 7'5 
1753 + ~ . 4  

1770 +IO'O 
1714 f11.6 
1792 + 7.1 
1790 + 5.6 
1779 + 8'1 

1802 + 6'4 
1789 3-7 '5  
1784 + 5'3 
1784 + 7.0 
1796 4- 5'7 

1792 + 5'4 
1789 + 6'1 
1797 -k 3.0 
1777 + 6'9 
1779 + 6'6 

1773 4- 6'6 
1778 (?) + 6'1 
I795 + 5'1 
1800 -1- 4'7 

I794 
1708 
1700 

1620(?) 
1717 
1713 

40 
8 

7 

- 
0 

1868 +30'9 
rgog (?)  +17'2 

14 
26 
IS 

9 
13 
14 

/ / 

-5'0 -5.8 
-0.5(?) -I.o(?) 

1880 +z3'2 

1700 

-2'3 -3'1 

1750(?) 
1849 

10 

5 

.... 
1897 +;;'A / 
1go8 
1894 [? )  +20.7 I 
1920 ?)  1-12.9 ! 
. . . . . . . . . .  I 
1917 (?) f14.7 

1928 (?) +13'2 
. . . . . . . . . .  
. . . . . . . . . .  
1918 (?)  + I ~ ' I  
. . . . . . . . . .  
1936 (?) +12'1 ! 
. . . . . . . . . .  
. . . . . . . . . .  I 
1914 +rz.s : 
1915 +-12'4 

1911 +13'o 
. . . . . . . . . .  
1929 (?) -!-11'0 , 
1933 +10'8 

f 4 ' 5  +3'9 
t 0 . 2  4 . 3  

+1'5 +o'9 
-0.1 -0.5 
4-2'4 t 2 . 0  

+3'0 +2'4 
+2.2 $-1.7 

+3'8 $-3'3 
-1-2'5 $2'0 

+o.7 -t-0.5 
+z'r +r.7 
+3'0 +2.6 

+3'4 1-3'1 
+3'0 +2'4 + 3.4 +3'0 
f1.6 +1'2 

-{-I% +1'4 

+1.6 4--1'r 
+3'0 +2'0 

+3'0 +2'7 
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SYNOPSIS OF RESULTS OF THE SECULAR VARIATION OF THE MAGNET10 
DECLINATION-Oontinued. 

rSum9nary of special results-Oontinued. 

GROUP II.-DECLINATIONS. 

Locality. NO. 

I 
2 

3 
4 
5 

6 
7 
8 
9 

10 

I I 
12 

15 

16 
17 
18 
19 
20 

21 
22 

22; 
25 

26 

29 
30 

31 
32 
33 
34 
35 , 

YorkFactory,Brit. North Am. 
Fort Albany, Brit. North Anl. 
Duluth, Minn. 
Sault de Ste. Marie, Mich. 
Pierrepotlt Manor, N. Y. 

Toronto, Canada. 
Grand Haven, Mich. 
Milwaukee, Wis. 
Buffalo, N. P. 
Ithaca, N. Y. 

Dunkirk, N. Y. 
Detroit, Mich. 
Kala~nazoo, Mich. 
Ypsilanti, Mich. 
Erie, Pa. 

Chicago, 111. 
Michigan City, Ind. 
Cleveland, 311io. 
Omaha, Nebr. 
Beaver, Pa. 

Pittsburg, Pa. 
Denver, Colo. 
Marietta, Ohio. 
Athens, Ohio. 
Cincinnati, Ohio. 

St. Louis, Mo. 
Nashville, Terln. 
Floreuce, Ala. 
Mobile, Ala. 
Pensacola, Fla. 

Austin, Tex. 
New Orleans, La. 
San Antonio arid Hill Side, Tex. 
Galvestoll, Tex. 
Key West, Fla. 

Habana, Cuba. 
Kingston, Jamaica. 
Bridgetown, Barbados. 
Panama, New Granada. 

Annual change in 
1895. lgoo. 

/ / 

-k12'2 +13'5 
f.6'1 + 6'7 + 1'9 + 2'3 + 4'1 + 4'0 + 4'2 $ 3'7 

1- 4'4 + 3'7 . . . . . . . . . . . .  
4- 5'5 + 5'4 + 4'2 + 3.8 
-1- 5'2 4- 5'1 1 -+- 3.1 + 2.7 

, -1 2'5 + 2'2 
4- 6'2 + 6'1 

' + 3'3 + 2'9 
4- 3'2 + 2'8 

+ 4.4 + 4.4 
I 4- 4.6 + 4'5 
I +- 2.8 + 2.6 
+ 4'1 + 4'0 
1- 3'7 + 3'6 

1- 3'0 + 2'7 
-1 3'4 $. 3'7 
f 3'9 + 3'7 + 3'0 -t 2'7 + 3'3 + 3'2 

+ 4'3 + 4'1 + 4.7 4- 4.7 
1- 3'2 + 3'1 
-1- 4'3 + 4'4 + 4.3 + 4.3 

...... + 2 . 8  

I. 

1725 
1668 
1859 
1790 
1823 

1840 
1825 
1859 
I797 
1672 

1798 
1810 
1826 
1815 
1786 

1823 
1830 

--- 

7 
5 
5 

1 0  

13 

40 
8 
5 

10 

6 

7 
13 
8 

18 
14 

5 
6 

1700(?) 
1825 
1848 
1750(?) 

1726 
1726 
1700(?) 
1775 

12 
10 

5 
I4 

16 
15 
9 

1 2  

22 

14 

5 

18 
25 
33 

1 

/ 

&49 
78 
28 
12 

7 

2 
10 

29 
10 
8 

4 
12 

9 
7 

13 

8 
37 
13 

1786 

1840 
1866 
1810 
1796 
1806 

I835 
1829 
1818 
1814 
1763 

1835 

0 

1857 - 8.7 
1858 + 8'8 
1871 ( ?  I 
1828 - 1.2 
1802 + 2.2 

. . . . . . . . . .  
1834 - 5.2 
1832 - 7'7 
1806 + 0'2 
1822 + 2.7 

1800 - 0.6 
1799 - 3'1 
1830 - 5'8 
1792 - 4'4 
1808 - 0.5 

1833 - 6.3 
1828 - 5.5 
1797 - 1.8 

9 
5 

6 
4 

23 
5 
9 

9 

5 

6 
5 
7 
6 
7 

7 
4 
6 
8 

11 

7 
1836 - 8.1 + 4'3 + 4'3 
1846 I + 3 ' 8  + 3 ' 9  ...... . . . . . . . . . . . . . .  , + 4'0 

1820 -12'6 
1814 - 1.3 

1808 - 0.6 
1839 -15'4 
1815 - 2'9 
1803 - 4'1 
1813 - 5'0 

1822 - 8'9 

I799 - 7'2 I 

I 
1798 - 6.5 
1778 - 6.2 1 
1729 ? - 4'7 
I793 - 7.9 1 

5 1 1834 - 6.9 
7 1821 - 6.6 
6 1839 - 7'1 

35 ( 1830 - 7 5  

. . . . . . . . . . . . . .  

+ 3'2 + 2'9 

$- 3'0 + 3.0 + 2.1 + 2.0 + 1.1 + 0.9 + 2.4 + 2.3 
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SYNOPSIS OF RESULTS OF THE SECULAR VARIATION OF THE MAGNXTIO 
DECLINATION-Continued. 

Summary of special results-Continued. 

GROUP 111.-DECLINATIOKS. 

No. 

- 

I 
2 

3 

4 

5 

6 
7 

8 
9 

I0 

I I 
I 2  

'3 
14 

15 

16 
17 
18 
19 
20 

21 
22 

23 
24 
25 

26 

27 

28 
29 
30 

31 
32 

Chamisso Island, Alaska. 
Port Clarence, Alaska. 
Port Etches, Constantine 

Hbr.. Alaska. 
Port ~ u l g r a v e ,  Yakutat 

Bay, Alaska. 
St. Paul, Kadiak Island, 

Alaska. 

Sitka, Alaska. 
Iliuliuk, Unalaska Isd., 

Alaska. 
Petropavlovsk, Kanlchatka 
Nootka. Vancouver Isd. 
Cape Flattery and Neah 

Bay, Wash. 

Port Townsend, Wash. 
Seattle, Wash. 
Olympia, Wash. 
Cape Disappointment, 

Wasli. 
Wallawalla, Wasll. 

Vancouver, Wash. 
Portland, Oreg. 
Salt Lake City, Utah. 
Cape Mendocino, Cal. 
S ~ I I  Francisco, Cal. 

Monterey, Cal. 
Santa Barbara, Cal. 
San Diego, Cal. 
E l  Paso, Tex. 
Cerros Island, Low. C., 

Mex. 

Ascensiori Isd., Low. C., 
Mex. 

Magdalena Bay, Low. C., 
Mex. 

San Lucas, Low. C., Mex. 
San Blas, Mexico. 
Mexico City, Mexico. 

Vera Cruz, Mexico. 
Acapulco, Mexico. 

Annual change it1 
1895. IF. 

*Tho fonnuln giro8 a= +3'; diroct obaorvation almut +Ii, provisionally +6' may bo odoptodfor tho pronont. 
t The formula givoa a = +lo', but +a' may In, bottor. 
f The formula gives a = +If, but +4' may be bottor. 
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SYNOPSIS OF RESULTS OF THE SECULAR VARIATION OF THE MAGKETIU 
DECLINATION-Continued. 

Decennial and quinquennial tubular values of the magnetic declination conzputed by preceding formuke. 

[A  + eign indicntoa wcet, o - sign onet doclinntion.] 

GROUP I.-ISASTEIEN SIJI3DIVISION OF THE UNITED STATES AND ADJACENT PARTS. 
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SYNOPSIS OF ltESULTS OF T H E  SEUULAR VAl3IATION OF T H E  MAGNETIC 
DECLINATION-Continued. 

Uecel~nial and quinquennia,l tabular values of the magnetic declination co?quted by preceding 
formula!-Colltinued. 

[ A  + eign indicatce wcat, n - sign ennt declination.] 

CiROIJP I.-EASTERN SUBDIVISION OF T H E  UNITED S'I'nTES AND ADJACENT PARTS-Co~itinncd. 
-- -. -. . . . - 

i z 1 i s 6 
;r; U: i4 z P 2 'C P d 

u - 5- a ! $  P 8 
.- 5 

u k rn u F 1 - -  - ^ - 
I 

0 0 0 0 0 0 0 0 0 0 :  0 

t 10.5 
I I 

20 1 1 '5 . t  '3 
30 I 2  i 13 
40 12 

I 650 12 

60 12 

70 r 1'7 12.0  

1 "'4. 16.2 
10.8' 10.7 9.4 

+ 10.3 10.0 7.6- 
9'5 ' 9.6 9.3 +IO.I 4 -9 .3  

20  1 8.8 1 : 9'0 8.9 8'6 9.5 8.7 I 30 8.1 8'3 7'9 8'7 8.0 
40 7'4 7'7 7'4 7'9 7'3 

1750 4- 8.0 + 7'5 6.8 1- 7.8 7'3 7'0 7'2 6'6 $6'5 
60 7'5 6'8 6'2 7'1 7'og 6.9 6'7 6'6 6'1 5.9 
70 
80 
90 

1800 7'26 5'7 

I i 

7'2 
7'07 
7'07 

6'3 
5'9 
5'7 

5.8 
5'6 
5'4 

6.6 
6.2 
6'1 1-3'0 

6.7 
6.6 
6'73 

6'91 
6.88 
6'99 

6'6 
6'6 
6'8 

6'35 
6'27 
6.22 

5'6 
5'3 
5.1 

5'40 
5'01 
4'77 
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SYNOPSIS OF RESULTS OP T H E  SECULAlt VARIATION OF THE MAGNETIC 
DEOLINATION-Continued. 

Decennial and quinquennial. tabular valz~es of the ntags~etic declination computed by preceding 
formulm-Continued. 

[A + s i p  indicates wost, a - sign onnt docllnotion.] 

GROIJP I.-EASTERN SUBDIVISION OF THE UNITED STATES AND ADJACENT PARTS--Continnod. 
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SYNOPSIS OF RESULTS OF T H E  SECULAIt VARIATION OF T H E  MAGNET10 
DECLIXATION-Continued. 

Decennial and qui~bpuenaial tubular values of the wangnetic declination couyuted by preceding 
for~~rulcc-Oontiuued. 

[ A  4- eigu iudlcntow went, n - sign un8t declinntion.] 

G R O W  I.-EASTERN SUl3nIVISION OF TIIIC IJNITEI) STA'l'ES AND ADJACENT PARTS-Continued. 

O'C 

-0.5 
I '2 
r .8 
2'5 
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SYNOPSIS OF RESULTS OF THE SECULAR VARIl lTION OF T R E  MAGXETIC 
DECLINATION-Con tinned. 

Dece)tnial and qzsinqzwnnial  tabula^ values of tlic ntagnctic declination co7)qmted by preceding 
forntrclcclContinuctl. 

[A .I- aign indicntoa meet, n - aigr~ met (lcclinntion.] 

GROUP 11.-CI3NTRAL SIJI3DIVISION OF TIIIC UNITED STATES AND AIIJACENT PARTS. 
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SYNOPSIS OF ItESULTS OF TITE SECULAR VAltIATION OF THE MAGNETIC 
DECLINATION-Contiuued.  

Deceltnial and quinquennial tabular z'alzses of the naagnetic declination cow~puted by preceding 
fortnuloc-Contiuued. 

[ A  + ~ i g n  indiantos wont, a - sign onat declination.] 

GROUI' 11.--CENTRAI, STJDDIVISION OP TI-IE USITED STATES AND ADJACEXT PAltTS-Contin11c:d. 
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SYNOPSIS OF RESULTS OF TIIE SECULAR VARIATION OF THE MAGNETIC 
1)ECLINATION-Contiriued. 

Decennial L L ? ~ !  qui?&q?~cn?~ial tabular nalues of the wragnetic declinatio~r contputetd by precediltg 
fonnulm-Continued. 

[ A  -1- sign ilhclicntoe wuet, n - sign u~wt  dcclinution.] 

GROUP 11.-CENTRAL SUIJDIVISION OF TI-EIS UNITED STATES AKD ADJdCI<NT PAItTS-Cor~tiuuecl. 
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SYNOPSIS OF RESULTS OF THE SECULAR VARIATION OF THE MAGNETIC 
DEOLINATION-Continued. 

Decennial and quinquennial tabular values of tibe ~1~~6gnefic declination conkpuled by preceding 
for?,tuZce-Continued. 

[A + sign indicates weat, n - nign onst doclinntion.] 

GROUP 111.-WESTERN SUBDIVISION OF THE UNITED STATES AND ADJACERT PARTS. 
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SYNOPSIS OF 1tESULTS OF THE SECULAR VARIATION OF THE MAGNETIC 
DECLINATION-Con tiliued. 

Decennial and qukqzie7tnial tabular valucs of t l ~ c  ?)tngnctic dcclbntion co?nptbted by  prccedi~tg 
for))t~sln.-Co~itinued 

[ A  + sign i11dic11t~8  \\.oat, n - ~ i g n  cant doclinntion.] 

GROUP 111.-IVRSTERN SUB1)IVISIOS 01.' THE UKI'I'EI) S'l'hTES AXD ADJACENT PAZZTS-Coutillned. 
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SYNOPSIS OF RESULTS OF THE SECUIJAR VARIATION OF THE MAGNETIC 
l)ECIAINATIOX-Conti~iued. 

Decennial nwd quinquennial tabular valaes of the ?)~ciguetic declinatiot~ col~tputed by preceding 
jbr,,~tclrn-Coutiuued. 

[A + sign indicntus W O R ~ ,  a - sign enet dc~li~intion.] 

GROUP 111.-WESTERN SUI3DIVISION OF THE liylTEI) STATISS AKD ADJACENT PARTS-Continued, 
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Collection oj'~esu1ts of the secz~lar aariatiola of the lnagnectic dip aawd i?tteltsity. 
RESULTS I.'012 SECULAIt VARIATION AN]> AKIiUAL CHAKGE Ok' THE DIP. 

[Collection of ~~rcauding cspreasiolle nrjcl deductions.] 
-- 

I 1- 
Apl)roxi- Approxi, 

'Silrle rouge 
mate an- 

(1)etweell Dip expressed a s  n fiinctioll of time. r111nl change gzg. 
Nonle of statioll. 

years). (118 = pear- 1850'0) (189s). 
+irlcrense. ::;.' 

I 

GKOUI' I. 

St. John's, N. 12. 
Quebec, Can. 
Charlottetown, Prin. Edw. Isd. 
hlontreal, Can. 
Eastport, Me. 

Ilangor, Me. 
Halifax, N. S. 
Burlington, Vt. 
Hanover, N. H. 
Portland, Me. 

Rutland, Vt. 
I'ortsrnouth, N. 11. 
Cllesterfield, N. H. 
Ncwl)uryport, Mass. 
Williamstowr~, Mass. 

Albany, N. Y. 
Saleul, Mass. 
Oxfortl, N. Y. 
Catnbridge, Mass. 
J3osto11, Mass. 

Provir~cetown, hlass. 
Providence, K. I. 
Hartford, Conn. 
New Haven, COIIII. 
Xantucket, Mass. 

Cold Spring Harbor, N. Y. 
New York City, S. 1'. 
South Betl~lelle~n, Pa. 
I Iun t i~~gdon ,  Pa. 
New Brunswick, h'. J. 

Jaulesburg, N. J. 
Harrisburg, Pa. 
Ilatboro, Pa. 
Pl~iladelphia, Pa. 
Chambersburg, Pa. 

\\rest Creek, L. Egg 1Ibr. N. J. 
13:~Iti111ore, Md. 
Cape May, N. J. 
Wnshington, D. C. 
Cape I-Ienlopen, Del. 

\Villia~nsburg, Va. 
Cape IIenry, Va. 
Newbern, N. C. 
Milledgeville, Gn. 
Cllarleston, S. C. 

Savannah, Ga. 
Fer l l a~~di r~a ,  Fla. 

GROUP 11. 

York Factory, 13. N. A. 
Fort Albany, B. N. A. 
Duluth, Mint[. 
Sault de Ste Marie, Mich. 
Pierrepont Manor, N. Y. 

Toronto, Can. 
Grand Haven, Mich. 
lVIilwaukee, Wis. 
Buffalo, N. Y. 
Ithaca, N. Y. 
Dunkirk, N. Y. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8 - - - 7 1 ~ ~ ~ 2 ~ - 3 ~ . ~ 8 s i 1 1  (1.5 111 - 1 -  76O.3) 
(3~71O.23  -1- 3O.10 sin (1.5 111 1- 79.2) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(-) = 70°'04 - 0.035 9 rrt  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
@=64°'53-o'o~z I 9" 
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Collection of results of the seczclar variation of the nzaggtetic dip and ifttetuity-Continuod. 

RESULTS FOR SECULAIt VARIATION AND ANNUAL CHANGE OF THE DIP-Continuod. 

Name of station. 

I 
-- 

GROUP ~~-contin~ie( l .  1 . --ietroit, Micli. 
; Kalamazoo, Mich. 

i Ypsilatiti, Mic11. 
Erie, Pa. 

, Chicago, Ill. 
! I Rlichiga~l City, Ind. 

Cleveland, Ohio. 
Ornaha, Nebr. 
Reaver, 1%. I Pittsburg, Pa. 

Denver, Colo. 
Marietta, Ohio. 
Athens, Ohio. 
Cincinnati, Ohio. 
St. Louis, Rlo. 

Nashville, Term. 
Florence, Ala. 
Mobile, Ala. 
Pensacola, Fln. 
Austin, Ter .  

New Orleans, La. 
San Antonio, Tex. 
Galveston, Tex. 
Key West, I:la. 
I-Iabana,Cul)a. 

Kingston, Jamaica. 
nridgetown, Barbados. 
l'anartia, New Granada. 

GROUP 111. 

Chamisso Island, Alaska. 
/ Port Clarence, Alaska. 

Port Etches, Constantine Harbor. I Port Mulgrave, Yakutat Buy. 
I St. Paul, Katliak Islantl. 

; Sitka, Alaska. 

i Iliuliuk, Unalaska Island. 
I'etropavlovsk, Kamcl~atka. 
Nootka, Vancouver Island. 

i Cape Flattery, Wash. 

Port Townsend, Wash. 
Seattle, Wash. 
Olytnpia, Wash. 
Cape Disappointn~erit, Wash. 

I Wallawalla, Wash. 

Vancouver, Wash. 
Portland, Oreg. 
Salt Lake City, Utah. 
Mendocino City, Cal. 
San Francisco, Cal. 

Monterey, Cal. 
Santa Barbara, Ca1. 
San Diego, Cal. 
El Paso, Tex. 
Cerros Island, 'Low. Cal. 
Ascension Island, 'Low. Cal. 
Magdalena Bay, Low. Cal. 
San Lucas, Low. Cal. 
San Blas, Mex. 
Mexico City, Mex. 

Vera Cruz,' Mex. 
Acapulco, Mex. 

Time rarlEe 
(between 

years). 
Dip expressed as  a functiorr of time. 

(?n=year- 1850'0) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(9 Searly stationary s i i~cc 1Y36 
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The preceding table of results for the secular variation of tho dip a t  stations iu the eastern, 
central, and mestern parts of the United States exhibits, as s broad feature, over a largo area, 
a slowly dimiuishing dip a t  the present time. This region is roughly defined by a s1)herical 
quadrilateral with angles in Nova Scotia, Cuba, Bay of llontorey, arid Strait of Juan do Puca. 
Tho average annual decrease withi11 this area is, a t  3G stations of Group I to which Key West and 
Habarla mere added 2/-2; a t  IG stations of Group 11 but exclu~i\~e of New Orlealis and other 
stations to tho south 11.7, and a t  9 stations of Group 111 tho lllotioi~ may bo said to have beg1111 
but recently, thus makiug i t  difflcult to be certaiu of it. On the other liaiid, south of the liue 
from Cuba to Mo~iterey the dip overymhero (within our limits of resoarch) is fourid to be increasiiig, 
its annual rate froin 10 station8 being 1l.3; this includcs the area of Lower California aud of 
Mexico as far soutli as Acapulco. This band of demarcation of diniinishing arid illcreasing dip in 
its secular cliango is marlred on accompauying chart, as noar as can be dono with our imperfect 
data. I t  will be noted th:~t  already in 1885 (Appondis No. G, Rcport for 1SS5) this feature l ~ n d  been 
mado ont, although based upon much less sccure grourid and ill part conjectural; ill fact, tlie 
reversal in the secular motioil ovcr the Eastern States frolu a previous incre:lse to a decrease 
which toolr placo about 1859 (as then ii1;ldo out) was tho maill cause of obscuratiou a t  tlie earlier 
time of investigation; nothing could be iiiferreci as to cl~anges ill the dip a t  western stations. 
Accordi~ig to our tablo tho dip roachecl a m:~xinium vnluo about the ycar IS51 I G years in tlie 
eastern part of the United States w ~ d  about tho year 1S50&6 ill tho Cewtral States. A t  San 
Francisco aud llonterey tlie year 1800 is i~iciicated. Tliis later occurrence of the epocli of 
lnaxinlum dip as me proceed from east to west is in exact accord with tllc la~omil west~vurd swecp 
over the country of tho sccolar c11:uigo phases of tlio Inagiletic dec1in:~tion. Tho baiid of stationary 
dip a t  tliis tilno is slowly shifting its positio~l to tlic south\frard. 

RESULTS FOR SECULAR VAllIATION AND ANNUAT3 FIIAKGE OV 'TIIE IIORI%ONTAIJ COJll'ONENT OF 
THE MAGNETIC FOISCE. 

GROUI' I. 

St. John's, N. F. 
Quebec, Can. 
Charlottetown, Pr. Etlw. Isd. 
Montreal, Can. 
Eastport, Me. 

Banpor, Me. 
Hallfax, N. S. 
Burlington, Vt. 
Hanover, N. 13. 
Portland, Me. 

Rutland, Vt. 
Portsmouth, N. H. 
Chesterfield, N. H. 
Newburyport, Mass. 
Williau~stowu, Mass. 

Albany, N. Y. 
Salem, Mass. 
Oxford, N. Y. 
Cambridge, Mass. 
Boston, Mass. 

Provincetown, Mass. 
Providence, R. I. 
Hartford, Conn. 
New Haven, Conn. 
Nautucket, Mss.  

Ti111e range 
(between 

ymrs). 

... - .... .- 

1881-1883 
1842-1879 
. . . . . . .  

1842-is79 
1860-1895 

N--0'1652 .{-0'000 033 711-(-0.000 OOI o I ) L ~  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

N=o.1661 -- omoo ogo 7 1 ~  4 - o . m  m 5  8 1rrl 

N==o'1660-- om^ 121 r/r-Fo.ooo 007 4111' 



BESULTS FOR SECULAII. VARIATION AND ANNUAL CIIANGE OF THE HORIZONTAL COBIPONENT O F  
THE MAGNETIC FOIZCE-Continued. 

r Nnme of station. 

Cold Spring Harbor,N. Y. 
New York City, N. Y. 
Soutli Bethlehem, Pa. 
IIuntingdon, Pa. 
New Brunswick, N. J. 
Jamesburg, N. J. 
Harrisburg, Pa. 
Ilatboro, Pa. 
Philadelphia, Pa. 
Cllambersburg, Pa. 

West Creek, Lit. Egg Ilbr., h'. J. 
Baltimore, Md. 
Cape May, N. J. 
Washington, D. C. 
Cape Henlopen, Dcl. 

Willianisburg, Va. 
Cape Henry, Va. 
Newbern, N. C. 
Milledgeville, Ga. 
Charleston, S. C. 

avannah, Ga. ' Sernandina, Fla. 

GROUP 11. 

York Factory, Brt. Nortll AIII. 
Fort Albany, 131-t. North Ain. 
Duluth, Mlnn. 
Sault de Ste. Marie, Micli. 
Pierrepont Manor, N. Y. 

Toronto, Can. 
Grand Haven, Micli. 
Milwaukee, Wis. 
Buffalo, N. Y. 
Ithaca, N. Y. 

Dunkirk, N. Y. 
Detroit, Mich. 
Kalan~azoo, Micli. 
Ypsilanti, Mich. 
Erie, Pa. 

Chicago, Ill. 
Michigan City, Ind. 
Cleveland, Ohio. 
Omaha, Nebr. 
Beaver, Pa. 

Pittsburg, Pa. 
Denver,Colo. 
Marietta, Ohio. 
Athens, Ohio. 
Cincinnati, Ohio. 

St. Louis, Mo. 
Nashville, Tenn. 
Florence, Ala. 
Mobile, Ala. 
Pensacola, Fla. 

Austin, Tex. 
New Orleans, La. 
San Antonio, Tex. 
Galveston, Tex. 
Key West, Fla. 

. 

Time rnnge 
(between 
yenrs). 

-. . - . - - - . 

Horizolltnl cornpolrent H 
( m  =year- 1650'0) 

Approxi- 
nlnte i~nrrrrnl ~ ~ ~ ~ ~ ~ i .  

chorrge rrrote 
epoch of 

-if - 
-1 increilsi~g. - dccrenslirg. 

rnl~iinrunl '  
H. 
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RESULTS FOlt SECULAR VARIATION AND ANNUAL CHANGE OF TIIE IIORIZONTAL COMPONENT OF 
THE MAGNETIC FORCE-Coutinuud. . 

GROUP 11-colitinued. 

Habana, Cuba. 
Kingston, Jamaica. 
]Widgetown, Barbados. 
Pauama, New Granada. 

GROUP 111. 

Charnisso Isla~id, Alaska. 
Port Clarence, Alaska. 
Port Etches, Consta~ltinc HI)r. 
Port Rlulgrave, Yakutat Bay. 
St. Paul, Kadiak Islalid. 

Sitka, Alaska. 
Iliuliuk, Unalaska. 
Petropavlovsk, Karncliatka. 
Nootka, Vancouver Id. 
Cape Flattery, \i'asli. 

Port Towlise~itl, Wash. 
Seattle, Wash. 
Olynipia, Wasli. 
Cape Disappointn~elit, Wash. 
\Vallawalla, Wasli. 

Vancouver, Wasli. 
I'ortlatid, Oreg. 
Salt Lake City, Utah. 
Metidocitlo City, Cal. 
S a ~ i  Francisco, Cal. 

Monterey, Cal. 
Sa~i ta  Barbara, Cal. 
Sali Diego, Cal. 
El l'aso, Tex. 
Cerros Id., Low. Cal. 

Ascension Id., Low. Cal. 
Magdalena I3ay, Low. Cal. 
San Lucas, Low. Cal. 
SRII nlas, Mex. 
Mexico City, Mcs. 

Vera Cruz, Mex. 
Ac~~lxilco, Mcx. 

Time range 
(betweell 
years.) 

Horizorltnl colnlmlletlt if 
( in  = yenr- 11150'0) 

A gla~ico a t  tho precetlir~g tibblo of tho secular chnngo of tho horizont:ll compoi~e~it of tlio 
force about tlie 1)eriotl lS9 i  slin\vs ail annual i~tcrcase only ibr tlio iiorthonstern part of tllc Uuitcd 
Stntcs alltl for an undcfilietl spaco abont Sitkit, Yalrutnt, and U~lalaslra, Alaslia. A t  :ill otlrer 
statior~s tlio valuo of 17  nppears to bo on tlio decrease, ant1 this conclusioli holds pro1)nbly for tho 
whole of Jlesico and a s  far soutli a s  Panama. I t  mould seal11 tlint tlie band of no aiiiiunl cliaiigo 
of li as  give11 on tlic 1885 chart was placed too fhr ~ o u t h ;  a t  ally rate tlio present i~~vostigation, 
with t l ~ o  aid of sligl~tly bettor moans, inakes it cross Lalro Erie and tllo coast st Capo I%nr (seo 
accornpnnyi~~g cllart). 

Witliin tho rogioli of presont increasil~g H i t s  valuo has lately p:isse(l tlirougll a mil~imu~n,  for 
which epoch 13 statiolis indicato the year 1852; tliu annual cliai~ge, or n / B =  + 0.0016 is derived 
fro111 2!) stations. Over tlio vast regio~i to tlio \vest of tlio band of no chango tho annual chango 
is about - 0.0013 (as deduced froin 30 stations). 

In  cave tlio a~nlua l  cha~igo of tho total force or of its vertical component should be desired, 
tho change in terms of tlio forco oaii readily bc liatl from t,lla cspressions: 

1880 
1879-1850 

1837 
18h-1892 

I 880 

1839-1894 
18%-1891 

:::1 
1852-1881 

1881-1894 
1871-1894 
1881-1894 
1873-1895 
1830-1887 

1830-1895 
1880-1895 
1869-1893 

1886 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
/ ( = O ' I ~ ~ I  I - c l ' m  c y S  7" 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

// -0'2347-0'- 134 .?IC 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1831-1896 I I/-~0.2568 -1 0.m 090 ?i~--omoo 005 ?rrl 
1831-1896 ! fT--.0'2640 4 - 0.000 I 23 ?11-0.000 005 ?)11 

1831-1881 /f==-o.2760 -1- 0.000 139 ?)c -0.000 010 

1839-1892 /l';o'zS7o -4- o ' m  I 73 r)r - o . m  OIO ?n3 
I 888-1 895 ! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1873-1888 I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1981-1889 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1839-1881 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1839-1881 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 1839-1&% ! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1857-1895 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
185618Ro I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1s3S-1892 
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TIIE SECULAR VARIATION IN THE DIRECTION OF A FREELY SUSPENDED MAGNET10 NEEDLE. 

While in the former investigations of tho'secular variation in the direction of tho magnetic 
force, me treated tho cha~jgcs in the declination and in the dip separ:~tely, there is a decidad 
:~dvantage in studying ant1 represeuting graphically their combined effect, as already remarked in 
a preceding part of this paper. For this purpose, tables of decennial values of D and 0 nrere 
introduced for all stations where tlie respective observations mere sufficiently numerous a ~ i d  
accurate and extended over a sufficient length of time to lnako tho results available for furtller 
study or for graphical representation. 

In  Group I there are 23 such stations, in Group I1 only 10, and in Group 111 tliere are but 7 
~tntious a t  which the directiorl of tho secular motion can be more or less distiuctly recognized. 
From theso stations I have selected 18 represeiitative ories for wliich tho secular traces were 
coristructod as shown 011 accompanying Plates P, and C. Tlie diagrams are all on the sitme scale, 
viz, one ceritimetre to t l ~ e  rneridional degree and tho plane of rcpresent;~tion it3 that plane which 
is ta~lgeljt a t  tho point on the spherical surface where i t  is intersected by t l ~ c  avcragu direction of 
the maguetio ueocile, as produced. The radius of curvature of tho 11arallels is given by the 
colivergeiice of tho meridians, tho length of a degrco on any parallel being equal to a mcridional 
degree tiuies the cosiue of the dip. 

Notmitllstanding tllo identity of tho scale of representation the secular traces appear uuder 
several distinct aspects. All the stations of Group I (eastern part of tlic United States) agree in 
tlie direction of the motion, viz, from left to right or clockwisc, wllicl~ is supposed to be tlie nornlal 
directioll for tho whole globe, and they all have a general likeness or reselnblauce to our most 
complete trace, namely, that for Cambridge. The few stations of the central group also conform 
to this typo with an apparcnt broadelling of tlio trace, as a t  St. Louis arid New Orleans. Iu  the 
third or western group wo meet with apparently abnor~iial traces. Thus a t  Sari Francisco, Sitka, 
Unalaska, and probably also a t  Cape I)isappointment the direction of tlre motion is apparently 
inverted; whether this be a real exception to tho general rulo timo only cmi reveal. Irregularities 
such as  are exhibited a t  San Diego and probably also a t  Sitlca may prepare us to admit the 
existence of small loops obscuring the general law of clocl~miso motion. A t  I'ctropavlovsk we 
have a type common a t  stations on tho Eesterrl Continent, also in tlio Southcr!~ Hemisphere, which 
approximates more toward a circular trace; the same typo may also bo noted at Acapulco, i\lexico, 
the only one of our American stations shomi~jg it well developed. 

It would be rather presumptuous a t  this time to attempt a closer scrutiny of these secular 
traces. They are yet far too limited in extent and in some cases even doubtfully developed, yet 

a Ion. they invite further research by o p e ~ ~ i n g  new liues for invcstig t '  
Respectiug tho secular variatiori of the total intensity ( F )  i t  is eutirely too early to iriquiro 

with any advantage into the circumstances of the case, but i t  may be nientioned that for tho 
Cambridge trace a maximum value of tlie intensity occurs within the lower apsis. 

Oertain results of tho investigation of the sec~ilnr variittiou laid dowli on the accompunyi~~g 
chart, already referred to, are self-explanatory. With refercnco to the agonic lines i t  may be 
remarked that  the cou.jectura1 position for the year 1500 falls outside of the limits of the chart; 
the agonic for the year 1G00, though ill defined, yet must have passed across Mexico or near to it, 
according to the prelirninary isogonic cl~arts  constructed for 1580 and l G l O  by W. van Bommelen, 
"Do Isogorien in do XVIde en XVIIdo Eeuw, Utrecht, 18'33," and the chart showing the isogonic 
lines for tho epoch of the Arcano del Mare, Florence, 1646, as given in Appendix No. G, Coast and 
Geodetic Survey Report for 1888; tlio lino for the year 1700 is taken from the discussion iii tho 
preceding edition of this paper, corrected so as to pass tlirough Charleston, 8. C.,* aud extended 
searnard according to Halley ; the position for tho year 1800, nThon tho agonic line had attained its 
highest northeasterly position on tho Atlantic Coast, is taken from the same paper. If the motiorl 
during the present century colitinuos we may oxpect to see the agonic line enter Florida and possibly 
rotrace its course across tlie peninsula. 

COMPUTING DIVISION, March 7, 1696. 
. -- - - - 

" A t  this placo tho compaee noeclle pointod duo north aboi~t tho yearn 1700 nud 1888; during tho interval of 188 
yearn tho declination was east, or the agouic lino rumained to the north of the pluce. 



W. W. Duffield, Superintendent. 





Bangor. Me. 
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APPENDIX No. 2-1895. 

ABSTRAOT OF RESULTING LATITUDES O F  SOME PROMINENT STATIONS IN 
ALASKA AND ADJAOENT PARTS, AS ASTRONOMICALLY DETERMINED 

DURINU 1880-1805. 

Reported by C. A. S c ~ ~ o r r ,  Assistant. 
- 

1. CAMP DAVIDSON, YIJKON RIVER. 

(J. E. hlcGrr~tlr, observer. Novorilbor, 1880, and April o~icl Bley, 1801.) 

The station is located on the right ba~ilr of tho Yukon ltivcr n few miles above its intersection 
mith the bouudary, and i~ identical with ono previously ostablishcd by the Cancadian surveyor, W. 
Ogilvie. 

The observations of 1889 wore made with meridian telescope No. 16; value of one division of 
level lu.8G and of one turn of micrometer 67//-50 as detormiiled fro111 observations of Polaris a t  
eastern e1ong:ttion on October 10. In tho absence of a cou~putation by tho observer tile ofice 
colnputation by 13. F. Flynn mas carefully scrutinized. Tlle rnean places of stars are due to 
H. F ~ r q u h a r ;  the appareut places wore colnputed independently by 0. H. ICummell and J. P;imling. 
Twenty-one pairs of stars were observed and tho avorage n~ i~nbor  of observations of cacll is less 
than 3. The measures are comparatively rongh, yct of snfficient accuracy for tlie purpose intended. 
Probable error of rt single observation 4 1"-3 aud of filial result 4 0".3 Tlio individual values are 
as follows : 

Stnn from D. A. C .  / 71. / Weight. I Latitude. 

-- 

and 7658 
7778 
7896 
8068 
8162 
8204 
8252 
180 
320 
438 
705 
955 

1137 
1282 
1428 
1477 
2107 
2157 
6650 
2792 
2937 

Weighted tnenn 64O 40/ 5 r "'08 4 o/"28 

- 

2 
I 

I 
2 

3 
3 
2 

2 

3 
4 
3 
4 
3 
3 
3 
3 
I 

3 
4 
4 
3 -- 

57 

- 

1.1 
'6 
'6 

1'2 
1'8 
1'8 
1'2 

1'2 
1'8 
2'4 
1'7 
2 '4 
1'8 
1.7 
1'8 

0 / / I  

64 40 51.89 
52'57 
5 I '93 
52'45 
48.37 
5 I '04 
47'85 
51'80 
50'93 
5 I '22 

52'67 
48.22 
52'85 
49'94 
50'54 
4S.21 1 56.13 

r -8 52'01 
2'4 
2'3 
1'8 

50'95 
53'.% 
52'34 --- 

64 40 51.09 
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Tho observatiolis of 1891 mere made with an 8-inch (SO cm.) Gnmbey vertical circle No. 57, 
with 4 verniers readiug to tlie nearest 5". Polaris mas observed direct and ~.eflcc:ted in Inercary, 
and dtogether 116 sets mere obtained i n  10 nights, as shown in the followjng table of reslllts as 
computed by Mr. I). L. Hazard : 

For tlie 4th and 5th of April the results are reduced to mean of Circle R and 1, by i~pplication 
of half of the mean difference 3/'.5 with weight to each result. 

Date. 

1891. 
A y .  4 

5 
" 25 

May I 
" 2 

" 3 
" 4 
" 5 

7 
9 

2. CAMP COLOXNA, POIICUPINE ItIVJSlt. 

(J. 13. Tiimor, observer. March and April, 1890.) 

- . -- 

Weighted mean 4- 3'5 64 40 52'6 
-. - - . - . . . . - -. - ..--- 

Resulting latitude: 
From observations of Polaris with vertical circle 64' @/ 52/"6 f o"'5 
F r o m  micrometric differences of stars N. and S. of zenith by meridian telescope 51"'r 4 0 ~ I . 3  

Weighted mean = 64O 40) 51"'540"'3 

- - -. - - -. . 
' Mean latitude from 

of sets j sets with- 
circle - ., I ?dean y d e  

I------- 

The station is located on the north bank of the Porcupine River, a short dist:uice above its 
intersection with the boundary, and a t  an elevation of 98 feet above the river. 

The observations mere made with meridian telescope No. 13. Focal length GG cm., aperture 
5-3 cm., magnifying power mitli diagonal eyepiece about 72. One divisiori of latitude level was 
found to equal 311-36&01J.01, as determine(1 by Subassistalit Turner a t  Camp Colouna, October 
30, 1889, a t  the temperature -100.0 C. The value of one turn of the micrometer was fo~ i~ id  from 
observations of n Ursre Mi~~oris  a t  eastern eloligation, 1890, July 5, 6, 8, viz: 77Jl-G09&0'1.00i, the 
separate results being very consistent. Local time was obtai~ied by means of the same iiistr~i~nent 
and kept by sidereal cliroriometer Huttori No. 223. 

What we have of field computation is by tlie observer mlio brouglit out only a few latitnde 
results; tlie office computation is by Mr. R. I". Flynri aided by two computers for tlie apparent 
places of stars. The mean places are due to Mr. R. Parqul~ar. 

Numbers of pairs of stars observed 34, average lln~iiber of observations upon a pair 4; tlie 
probable error of :ui observatio~i for latitude is %=4lu.03, a very large value,+ and it is snpposed 
due to the difficnlty of' operating a t  very low te~nperatures. The ~nicro~neter, as well as the level 
values, as given above, mere found to mtisfy the latitude work very well. Tlie probable error of 
the rosulti~ig latitude is but &011-14. 
-. -. -. .. . - -.-. - - . - - .- - -- 

* 0 1 1  account of whirh tho ])robnblu orror of i( star'e plnco (in docliuotion) could not be ~nude ont. 

W. I,. 

11 o 
r o  o 
6 6 
6 6 
6 6 
6 6 
6 6 
6 6 
6 6 
5 6 

Circle R.  C~rcle I,. 

I/ /I I /  0 I / I  . /I 

59'2 . . . . . . . . . . . . . . . . 
57'9 : . . . . . . . . . . . . . . . .  56'2 : -3'6 
56.7 49'7 +7'0 53.2 1 - 0.6 
54'7 50.8 +3:9 52'8 -0.2 

53'9 47'9 -t 6 o 
55'5 49'6 4 -5 '9  
53'7 49'5 $4 '2  51.6 1 1.0 
52'0 54'5 -2'5 53.2 : -0'6 
53'2 50'2 4-3'0 51.7 +o'g 
50'7 50'2 -1-0'5 50'4 '. + 2'2 
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Recapitulatiou of results for latitude, Camnp Colonna, Porcupine River, Alaska. 

3. S'T. MICIIAICL. 

2819 :and 2854 

( J .  11. T~lrncr, observor. M ~ ~ r c l l ,  April, n~itl Mny, 1891.) 

Tlio obsorvatory was located east of tlie rnai~i atlministration bnilding, about 40 feet distant., 
and a t  an olevation of 16 feet above men11 liigli-\vtbter level. I n  t l ~ u  vicinity of the observatory 
was tlio post flagstaff. 

Tho observations mere ~ n n d e  wit11 meridian telescope No. 13. For instrumental constants 
see report on tho latitude of Camp Colonnn, Porcupine Rivor, by tho sanie i~istrumont and 
observer. Tlie level valno, as doterlnined 011 October 13, 1890, was 1 di~.=2~l-G7G&O~~.OlG a t  !PC. 
It ie co~~siderably diffbro~it from tlie ono dctcrmined a t  the ctunp, n r ~ d  i t  is probable that  :b different 
level vial was used, particularly si~ico tho latitr~do results :l,gree with ttlle 1590 va.lue. Tllero is no 
satisfactory deterulination of tho micrometer vnlno :bt this st.ntion, lience tlio C a ~ n p  Colonna, valuo 
(77/1-609) liad to be used in  tlio first instauce. I t  wa8 aftorwards corrected from the 1;ttitucle obser- 
vations tlieniselves and found to be, 1 turn=77/'.'717. Tlie chronometer corrcctio~l ~v:~s  given by 
t,lie observer. 

The observor left but  fuw computed results. Tho office computation was ~n.ado by Mr. H. P. 
Plynn. Tlie nieau pl;~ces of stars had been previously mado out by  Mr. 3.3. Parqnhar and tho 
apparent places were cor~lputed by Mr. l~umrnell t ~ n d  Mr. Psmli~tg. Number of observations, 106; 
of pairs, 27; of ~ i ig l~ t s ,  7. Probable error of an observation for latitude eo= &0/f.90 and of filial 
result 4: 01/.09. 

3 2.6 
2943 3O49 I 

4033 og'q  , -+o.oz 

4143 oq.p -1-0'41 
154 06'35 . -1'24 

(262 4433 05'43 - 4 . 3 2  
+1262 03.82 f1.29 
4484 05.87 - 4 - 7 6  
4493 06'21 -1'10 

4614 04.70 -i-0.41 
4732 05.35 -0'24 

777 4864 04'94 -1-0' I 7 
g08 4961 05'87 -0.76 

5079 03'37 - I  1'74 
5122 05.27 -0.16 
5130 05'86 -0'75 
5348 5462 5 ; 4'0 -I '46 
5502 5592 5 i 3.3 1 

Indiscriminate rl~eaii 67 25 05.1 1 

Weighted nleall 67 25 05'11 40.14 , 

. . . . .. . -..-A 
For probnblo orror of R rtnr'a plnco tho va1110 * 0".2 KRR 11nm1 111 tho ~0111p111ation for t110 ~ ' o i g h t  TO. 

t N. I1 -For tho e ~ ~ ~ n b i u n l i o n ,  two-t.hircla of tho t~ r l~u l a r  weightsnro to ~JO uaod. 

O.9 
2'6 
2'4 
r-3 
1.7 
2.8 
4.O 

3087 3'399 
7493 3366 
3496 3514 
3531 3645 
8026 3856 
3%4 39'4 

0 / I /  

67 25 05'59 

3 
3 
2 

2 

4 
5 

03-30 
04'37 
05'83 
04'25 
04'52 
05.03 
02'79 

-1-1.21 
-4-0.74 
-0'72 
-1-0'86 
$0'59 
- 1 0.08 
i-2'32 

I /  

-0'48 

I 
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Rcc~~pitulution of s'csulf8for lntitude 112 St. dlicl~uel, Alrtxlin. 

I'airs of stars. U. A. C. I -- 

f 7 m 5  and 2789* 
1 7005 2833" 

2852 2892 
2909 2930 
7299 3133 
7438 3246 
3283 3358 
3402 3514 
3612 .i64sX 
3645 3664* 
3M4 3918 
399" 83'4 

[1028] 4148 
4195 
4346 [2Z1 

3 93 4 5 1 3 ~  
3 93 4526* 

t::a:i 4568 
4696 

4949 4967* 
4967 4989* 

[:::9 5147 
5302 

5348 5 4 6  
5574 
5575 [:$iF 
5705 5776 

\Veigllted nicatl latitude 63 28 4 1  -51 

4.  S I T K A .  

(F. Morse, o1)tiorvcr. h1:r~ nnil .Julio, 1893.) 

The observatory was 1oc:ated between tlie Presbyterian Church and the governor's residelice, 
upon a11 outcroppiug ledge. I t  is lii.06 nortli of the station of 1867-1869 llpoli tlie parade ground. 

Tile observations were mado with tlle Wiirdelnan~i meridian telescope No. 1. For design of 
this instrument see Appendix No. 8, lteport for 1867. Aperture 7 cm. (29 inches), focal distanoe 
0.79 m. (31 inclies), magnifying power about GO. The value of one division of the latitllde level is 
stated in tile record as Oi'.95, but without giving :~uthority or reference. The latitude observations, 
however, do not indicate any decided c11a11go in tlle value. Observations for valuo of micrornotor 
were mado May 28, Julie 3 and 4 on ru Ursa? Minoris about eastern elongation, with the following 
results: 64li.312, 64''-352, G4".334 mean =G4".333 and when corrected for refraction G4/'.307. T l ~ e  
inequality of the screw was also investigated for whole turns and for fractional parts and 
corrections were applietl accordingly. 

The field colpputatiol~ was made by tho observer, the office computation by Mr. 13. Farquliar. 
Number of pairs of stars observed I!), number of observations used 66; probable error of :ill 

observation for latitude e,= 4 01'.74; the probable error of a star's pl:tcc could not be deduced in 
consequence of the large value of e,. 
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~ & a ~ i t u l a t i o n  of results for latitude of Sitka, Alaska. 

l~airsofslars C. ((r G. S. Cnt. ' tr Latitude. 
- -. . . -. . . -. 

0 / I /  

5. FOltT WIIANGELL. 

(G. R. Putnan~, ol~survur. hlny r~ntl J ~ i n u ,  1893.) 

The statiori is locatetl on tlie southern etlgc of tho Uuiled States reservation a t  Port Wrangell, 
about 15 feet fro111 tlle high-water line and 10 feet above the l~iglievt w:ater, on tlie l iorther~~ shore 
of Etolin Harbor. It was 1oc:i.ted :is nearly as possible on the site of the station of 1888 and not 
far from the fitation of 18G9. It is m:lrked by a brick pier 36 by 17 iriclies with e grariitc capstone 
4 itiches thick. The pier stands about 40 inches nbove ground ant1 the reference niark is a holo 
drilled in the center of the capstone. This point is also the loilgitude station of 1893. 

The observations were rriado with the Wiirdemann meridis11 telescope No. 13. Focal length 
GG cm. (3G illches), aperture 5.3 cm. (2k inches), magnifying power about 78 with diagonal eyepiece. 
The level values mere doteruined s t  Fort Wraiigell by the observer Juue 14,1593, vie, 1 div. of 
striding level=l1'.7;52 and of latitude level 811.574, temperature 140.0 U. Two sets of observetio~ie 
for value of micrometer were ~nade, viz : 

May 23, 1893. cr Urs. Mill. about I;:. elong. I turrl = 77//.702 L= So C. 
June 5, ' I  " i t  I = 771t.748 / I =  lo0 C. 

Tile latitude observations tlieuiselvev deirinnded 7711G"7(i. 
Time was observed with the sa~rie iustrulnent and kept by sidereal chrolionleter Negus No. 1771. 
Tho field computatior~ is by the observer, the office cornl)ntatiou by Mr. H. Farquhur. Tho 

number of pairs of s b r s  observed was 26 and of observations G O ;  the probable error of an observa- 
tion for latitude ~ ~ = & 0 ~ ~ - 3 8 ,  and the probable ermr of a star's place (in declination) eqf = &01'.35; 

both are satisfactory v;llues. With a few exceptions tlle stars are from tho Greenwich 10-year 
catalogue, 1889. 
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Recapitulation of results for latitude at Fort TVrangell, sozctkeast Alaskn. 

-- 
~ n i r s a f  stars. 1%. A. C. I x ru I Latitude. 

Weighted rlleali 56 28 16'46 &o"'og 

6. I'AKU INLET. 

(0. n. Frencli, observer. May, June, nnd July, 1893.) 

The station was located on tlie north end of the north island in the group of three, on the 
southeast side of Taku Inlet. It is on the highest point about 25 feet above high tide. Tllu 
instrument was mouuted upon a briclc pier, built up011 a foundation of solid clay and capped by a 
rectangular granite stone (14 by 2 feet and 4 inches thick). 

The observations were made wit11 ~neridinrl telescope No. 9, one of the small instruments. I t  
has a focal length of 65 cm. (254 inches), apertrlru 5.2 cm. (2 inches), ~ringuifying power 43 diam- 
eters. Tlie glass diaphragm has 5 equidistant lines, tlle central one with 4 side lilies and the 
second arid fourth with 2 side lines. The value of the level was found to be 1 div. =1".81 a t  90.8 C. 
froni observatiolls nlade by E. G. Pischer a t  tlie Survey Ofice, Marc11 18, 1883. After May 25 tho 
rluinberiilg of the level was changed from "center" to "end to end." Observatioris were made 
for va11ie of the new micrometer or1 July 8, 1893, on 6 Ursir: Min. about upper culminatiori a11d on 
n Ursz Min. about eastern elongation, whence the values: 1 turn =80".574 from 6 Ursz Min. 
and 80"-574 from u Urs,?: Min., but notwitllstanding this perfect accord slid tlie certainty of 
the value, the latitude observations tlle~nselves unmistakably demand a higher value, viz, 80J1.'i01. 
This ariomaly is supposed to be due to sliifti~ig (rendjustiag) of focus. Timo was obtained with 
t l ~ c  sarne instruinent and kept by sidereal clironoll~eter Hutton Xo. 203. 

Owing to tlio unf.;tvorable state of tho me:~ther tlie observations extend over a long period. 
The stars Fere taken, for tlie most part, from the last Greenwich 10-year catalogue arid the obser- 
vations were spread over uriusually large zenith distsncee,* there being several p i r s  with 1: =6Go. 
It mould appear that there is no specific cliflerence in the results for q, depeiiding 011 C: aucl the 
observer's suppositio~i of diEerent ref'ractions for the north and soutli s t i rs  is not juetified by tho 
very limited experience. Kumber of pairs of stars observed 33, of observations 107; probable 

-- . - .. . -- - .. - - 
*Northern etura with L; >31° 34' nre sub polo. 
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error of an observation for latitude e,= 4 01/.55 (a fair value for this size of instrument) and probable 
error of s stilr9s place ill declirtation = JZ OU.38. 

In tho following table of results the relative weights depend on the number of observations on 
a pair and upon the probable error of the star places; doublets l~ave special weights. The probable 
error of the result is as small as that  or' any first-class latitude. 

Recapitulation of results for latitude at  Taku, Alaska. 

I'nirs of stars from B. A. C. 

. . . . - - -. . . . - -. . . . -. - 

I 

7 .  BITRROUGHS BAY. 

(W. 11. Edmoude, observer. July, Augnst, nud Septombor, 1893.) 

With corr 
vnlue. 

-- 

I /  

15'51 
16.04 
15'54 
15'65 
15'95 
15'25 
15'28 
15'28 
15.48 
15'16 
'7'29 
16'18 
15'94 
15'87 
15'63 
15'75 

Lntitude with 
obs'd IIIIC. value. 

The station is located near tlie head of Burroughs Bay, 011 n slight knoll on the hillside, about 
70 feet above the \vharvos of the Burroughs 13ay ~ a n l ~ e r y  buildiug and about 100 feet above meall 
lorn water, in a spot quite clear of the enrrouudiug forest. Tho station is warlred by a brick pier, 
set in oe~:lcr~t and furnishetl with a stouo cap. It rests up011 solid rock. 

Tile observslious were madu with niericliail telescope No. 7. I t  was changed iu 1870-71 from 
a tra~isi t  illto a time and latitude i~istrurneut. Focal length (iG cm., nporture 6-4 cm., magnifying 
power with diagonal eyepiece 67; it is supplied wit11 a glass diaphragm. Value of striding level* 
1 div.=2"-04 from observations by 15. Cf. Fischer, November 3, 1890, and of latitude level 1 
div.=2/'-30. The value of the micro~neter mas dotormiuod ti-om observatiolls of Polaris about 

- .. -. 

'The  obsorver mistook t h L  for tho luti tudo levol. 

0 

56 
56 

51 
41 
41 
9 

21 

46 

2 
2 

6 3 7  
3 
2 

28 
29 
'9 
19 
17 
17 
18 

48 5 13 
56 5 8 
56 

15'10 

15mo 
17 .q  
17'01 
16.75 
16'52 
15.92 

6 
6 

8 
4 

7 3 

5 
5 
2 
2 
2 

3 
2 

9 3 9  

14.92 
15.49 
16.32 
15'58 
15.72 

41 3 15.59 
11 3 15'14 
6 3 9  15.06 

I9 3 9 1  17'56 
22 16.42 

14'9s 

54 3 14'44 
-- 

0 I I /  

58 26 15'60 
16.25 
15'86 
15.11 
16.10 

2 / 4  
3 '  6 
3 ; s  
3 8 

I3 
11 

4 
4 
4 
6 
6 

15.61 
15'79 
14'76 
14.87 
15'34 
16.1 I 
15.56 
15'63 
16.36 
15'64 
15'14 
15.10 
15'2s 
- 

14'93 
14'80 
1.5'14 
15.42 

Means 58 26 15'70 l15.62 
Wciglited ~ n e n n  58 26 15'64 
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eastern elongation on August 16, 1893, viz, 1 turn=78/'.287; this is in accord with previous values 
by other observers. Time was obtained with the same instrument and kept by sidereal chro- 
nometer Hutton No. 223. 

The observations extend ovor a long time and are irregularly scattered and unequal in num- 
ber of nights for the pairs of stars in consequence of the cloudy state of the sky. Between May 
and July 20 no latitude work was possible, and not till the middle of August was a fair night 
available, though clouds were present a t  all dates. Number of pairs of stars observed 42, number 
of observations 101 (of which 3 mere rejected); probable error of an obaervatiou for la,titude 
e,= A 0.61 (an ordinary value with this instrument), and of a star's place in declinatioll e ,= A 01/.63, - 
a somewhat doubtful value. 

In  the following table of results tho relative weight8 depend on the number of observations 
of the pair and upon the probable errors of the star places; doublets have special weights. 

Recapitulation of resulte for latitude at Burroughs Bay, Alueka. 

a 

Weighted nlean 56 0 2  I 1.57 &-O'IO 
--. 

-- 

Latitude. 

- i A . . . 

0 / I /  I /  

56 02 09.68 -+-1.87 
07'71 +3'84 
11.35 +0.20 
10.85 +-0.70 
10'24 + I ' ~ I  
10.86 +o'69 
11.44 +O'II  
11.38 t o . 1 7  
11-39 +o'16 
I 1.78 -0.23 
12.26 -0.71 
I 1.13 +0'42 
12.18 -0.63 
14'60 -3'05 
10.99 t o . 5 6  
12.21 -0.66 
I 1.64 ---0.09 
11.05 $0.50 
10.76 +o'7g 
10.95 $0.60 
12.26 --0.71 
11.01 4-0'54 
12.31 -0.76 
11.86 -0.31 
13.72 -2'17 
11'47 . -1-0'08 
12'37 -0.82 
11 .80 -0'25 
12.19 -0'64 
10.69 $0.86 
11.55 0.00 
I 1.91 -0.36 
11'73 -0.18 
12'91 -1'36 
10.48 +1'07 
12.20 4 . 6 5  
10'53 +1'02 
11.88 -0.33 
11.g~ -0.40 
12.69 -1.14 
11.91 -0.36 
11.38 +oa17 1 

56 0 2  r I .55 

Pairs of 

C. & G. S. Cnt. 

14g3and 1498 
1530 1548 
1556 1560 
1566 1580 

1601 
1623 1628 
1646 1664 
1694 1702 
1728 1741 
1765 

1785 
1793 1796 
18~6 1813 
1820 
1852 1862 
1877 1899 

I907 
1 9 3  1931 
1932 1940 
1948 I954 
1968 1979 
1996 2003 
2016~ 
2016" 2038 
2036 2041 
2043 2045 
2057 2073 
2087 2110 
2130 2145 
2162 2167 
2177 6 

15 23 
32 51 
56 61 
74 87 

103 
12.3, 128 
137 156 

I79 
1 209 
218 229 
241 266 

Indiscriminate mean 

I 

- - . - 

I 

I 
I 

2 

3 
4 
4 
4 
6 
I 

I 

5 
7 
(3 
6 
7 
6 
2 
6 
7 
8 
8 
1 

6 
I 
f5 
7 
7 
6 
6 
6 
6 
5 . 
5 
5 
5 
5 
2 

2 
2 

stars frotn- 

B. A. Cnt. 
- - 

6047and6068 
6162 6243 
6268 6302 
6348 6395 
6419 6463 

6520 
6581 6650 
6735 6745 
6824 6852 
6912 6gggX 
6999* 6968 
7005 6998 

7085 
7094 2930 
7211 7233 
7277 7363 
7381 7399 
7377 7468 
7465 7.510 
7542 7560 
7598 7658 
7708 7746 
7789* 7825 
7789* 7855 
7850 7876 
7% 7896 
7923 7990 
8023 8106 
8195 
8310 8322 

16 
46 79 

126 180 
201 218 
253 
339 391 
412 432 
482 558 , 

595 628 
4733 745 
777 821 
863 948 

I 7" 

. . . . . . - . 

8 
8 
8 

11 
12 
12 

13 
13 
14 
8 
8 

13 
I3 
'3 
I4 
14 
14 
11 

13 
14 
I4 
14 
8 

14 
8 

I3 
I4 
14 
6 

I 4  
13 
I3 
13 
12 

13 
13 
13 
13 
I3 
I1 
11 
I I 



REPORT FOR 1896-PART 11. APPENDIX NO. 2. 

8. ANCIIORAGE POINT, CIIILKAT INLET. 

The station is located just to tho southward of Pyramid Harbor, Cllilkat Inlet, and is 
marked by a brick pier, laid in ceruent, standing ou a concrete bed ant1 having a granite capstone 

marked " ' G' A copper bolt in the center of the capstone and one in the center of the 1894. 
co~icreto foundatior~ mark the statiou point. 

The observations were made with meridian telescope No. 9. Diameter of objective 5 cln., 
focal length 64 cln., magnifying power about 50. One division of latitude level = l11.81 as 
determined a t  the office in March, 1803. The value of 1 turn of the micrometer was found from 
observations of Polaris near eastern elongation, July 7, 1894, viz, 80".60 with a small iricqualiby 
for parts of a turn, Observing chrononioter Bond NO. 380 (sidereal). 

The field cornputation was made by the observer, the ofice cornpiitation by H. Farquhar. 
Number of pairs of stars observed 14, of nights of observation 10, and nurnber of observatio~is 
2s. Probable error of observation e,, = 4 0Il.36 aud of e star's place (in clecliuation) e #*=&Oll.%. 

P 

The weights to each result for latitude are substantially uniform. 

liecapitulation of res?dtsj'or kctitude at Attckorage Point, Aluska. 

( Pairs of stars 
n. A. c. 

9. LION POINT, 1'ORTIAND CANAL. 

(P. A. IVelker, obeervor. May, Juno, and July, 1895.) 

Tho station was located near the head of Portland Canal on :I prominent rocky knoll, near 
tho extreme end of Lion l'oiut, about 20 metres back from high-water mark and 7 ~lietres ;~bove 
rnean high water. The station is marked b y a  brick pier, capped with a granite block with the 
letters U. 5. 0. & G. S., 1895, cut iuto the top surface. A coppor bolt set in the cerlter of the 
capstone marks tho s t  a t' 1011. 

The observatioris were made with meridian telescope No. 13. Focal len@h 65 cm., apertnre 
5.2 cm., magnifying power abont 55. Value of one clivisiorl of latitude level=2".23, as determined 
by E. G. Pischer, March 18,1893. Five sets of observations for value of microlnoter mere made, but 
these showed consistently that the screw was very irregular; thus the value for 1 turn=77/'-783 
between turns 0 and 24, and 78".417 between turrls 24 and 30. The latitude observations demanded 
the valuos 77/'.697 and 78"-331, respectively. Tho field computation is by the observer, aided by 
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Mr. 0.13. French. The office reduction is by Mr. El. F. Flynn, assisted by Mr. 0. IK. Kummell in 
the reduction of apparent places of stars. Nurnber of pairs of &ars observed 10; average  umber 
of observatious upon a pair 4.8; the probable error of an observatior~ for latitude is e,=11,OU.39. 

Recupitulation of results for  latitude a.t Lion Point, B. C. 

pairs of stars. I). A.  C. 1 t r  1 ru 1 Latitude. 

Weighted mean after 550 52/ 53//.07 (adopted). 
micrometer correction, } 

10. PORT SIMPSON. 

[ O .  D. French, observer. May and June, 1895.) 

The station is located on tlie west side of the hill just east of the town of Port Simpson, 13. C.! 
and is a little liortl~ of east aud distant about 300 metres from tho LTudso~i Bay Con~pany's store. 
The point is marked by a brick pier about 3 feet high, capped by ,z granite block 1 7  by 24 by 4 

IT. S. 0. & G. 5. iriciies, marked on its upper surface 1805. 
The observations were made with mcridiau telescope No. 9. Focal length 65 cm., aperture 

5.3 cal., rnsgnifyit~g power 43 cliarneters. Value of 1 division of latitude level = lf1.81 as deter- 
millet1 by E. G. Fischer, a t  the office, March IS, 1893. Tho value of the new n~icrorrleter screw, 
snpplied i11 the spring of 1803, mas found as follows : 

Stnr. 

Meall value 8Of1.6'75 adopted. Tho observations prove the screw to be fjirly rogulm. A set 
of observatious on Juno 13 was re-jected by tho observer on account of imperfect focus. 

Time observations were made with meridian telescope No. 2, apd sidereal chronometer Frod- 
sham No. 34G2 was used. 

// 

May 30. 6 Urs. Min. U. C. 
May 30. 1 June 25. 

i June 

/i Urs. Min. U. C. 
,j Urs. Min. W. B. 
cr Urs. Min. E. E. 
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The field computatioxi is by 0. 13. Fre~ich, the office reduction by E. P. Plynn. Nu~nber 
of pairs of st:m observed 21, number of observatious for latitude 76. The probable error of an 
obscrvation for In,ti tude e,, = I. 0".-16, aiid probable error of a star's place (in dccliuatiou) = &01!.13, 
an extremely small v;~luc. The esti~uated a priori value of tho lneali placo was 011.17. 

Reca9itulation of results for latitude at Port Simpeon, B. C. 
-- - . - - 

I'nirs of stnrs. U. A. C .  

4276 and 4287 
[10%1 4342 
4350 4392 

4451 

4555 
4649 
4699 

4696 4758 4732 
(777 4870 
4907 49'5 

5079 

5237 5244 
5316 5348 

5461 
5535 

561 I 5604 
5 705 5731 

I Indiscriminate rtlea~~ 54 33 34.20 
Weighted Iiienn 54 33 34'33 4 0 ' 0 7  

.. - - - 
which last value is proposcd for adoption. This value supersedes the older determination by a 
hytlrographic party aud tlie results giver1 ill the Coast Pilots of Alaska. 

11. MARS ISLASD. 

The stafio~i is located S. 40" W. by compass, and distaut G9.3 feet from the west corner of tho 
Uliited States custoni-honse. I t  is ~narked by a brick pier with its Lase about 3 feet below the 

surfacu of tho ground ant1 surmounted by a granite capstone rnarked 
U. 8. C. '% Q. 8. 

1895. 
Tho obscrvatious were mado wit11 meridian telescope No. 1. Value of 1 division of level 

lll .OO, as dctcnnined a t  tho office; 1 turn of luicromcter=65".902, a8 determined oil 3 nights from 
observstio~is of Polaris about western elongatio~~. Time was obtained ill cou~iection with tho 
lougitudc work. 

The office coml)utation was m d e  by H. F. PIYIII~ nlld revised by L. Pilre. The star plncos 
were determined with tlle usual care, but the obscrvi~lg error (due to unfavorable circumst:tuces) 
is large and did not peruiit tho probable error ot' :b star's place to be deduced from the observa- 
tions. The meiglits to the il~divitlual results will dopoud therefore simply on tho uulnber of 
observatious. The probal,lu error of a11 observntiou for latitude is &011-96. 



Recapitulation of results for lutitude, Mary Island, Alaska. 

0 / I /  

2'0 55 05 32'50 
2'0 33'"' 
3'0 34'94 
I '0 31.65 
1'3 33'42 
4'0 32.15 
7'0 33'77 
4'0 32'55 
4'0 34'18 
4'7 32'96 
5'0 34' 15 
3'0 31'39 
3'0 32'33 
6'0 32'65 
7'0 32'86 
7'0 32'53 
5'0 33'50 
I '0 33.02 
0'5 33.26 
5.0 34'67 
2'7 33'88 
2'7 34'26 

L 
32'77 
33'78 
33'65 

-- 

Mean 55 05 33.20 

0 / I /  / I  

Weighted mean 55 05 33'22 0'12 

Reduction to station " Custon~ " +0'22 

Latitude of station " Custom" 55 05 33.44 f 0.12 



APPENDIX NO. 3-1898. 

ABSTRACT OF RESULTING LONGITUDES O F  SOME PROMINENT STATIONS IN 
ALASKA AND ADJACENT PARTS, AS ASTRONOMICALLY 

DETERMINED DUltING 1889-1896. 

Reported by C. A. Scrio'r~, Assi~tant. 

1. CAMP DAVlDSON, YUKON RIVER. 

(J. E. McGrath, observer. 1889-1891.) 

(For dmcl.iption of stntion R I I ~  inntrun~nnt ROB ropnrt on the Intitudn obeor~ntion~.)  

Tlie observations for longitude comprise 2 occultations in January, 1891 ; a transit of Mercury, 
May, 1801; a solar eclipse, June, 1891 ; and a series of moon culminations between November, 1580, 
:ind April, 1801. The occnltations and the eclipse were computed by myself and checked by 
11. I,. Ilazard, since no computation liad bee11 n~ado by tlie observer. The moon ci11min:~tions wcre 
rednced by D. L. Hazard and checked as far as required. Tlie corrections to tlie lunar ephemerides 
wcre taben from the Greenwich observations, and corresponding observations made a t  San Fran- 
cisco, Cal., in connectio~i with the moon culminations were utilized. Transits of Mercury are 
~henornena not favorable for exact longitude det,erminations, and as but one phase (first interior 
contact) was observed, no use lias been made of the observatioli nor of the 12 photograplrs secured 
mllilo the planet mas in trnnsitu. We lmvc for tlie loiigitudo h of Camp Dsvidson, Yukon River. 

11. nl. 8 .  

From Immersion of 30 Piscium, JRII. 14, 1891.* 9 23 35'5 W. of Gr. 
From In~niersion of 33 Piscium, Jan. 14, 1891. 37'2 
From first and last cotitact, solar eclipse, June 6, 1891. 32.2 

Weighted mean (the last result having weiglit %), 23 35.5 ,,,. of Gr. 
with a probable error of about -& I*. } 

A rough computation for loligitndo from liioori cilln~inntions was mado by the observer; the 
office reduction is by D. 1,. Hazard. The lnoon was observed on !E3 (lays, on 10 of wliicli satisfactory 
results mere obtair~ed. The results marked with an astcrislr in the following table were obtained by 
compariiig the Camp Dsvidson observations with tho Greenwicll epl~emeris corrected by interpola- 
tion; in all other cases thero were corresponding observations eitller a t  SRII Francisco or a t  
Greenwich, or a t  both places. The meiglits assigned to the mean value for each day depend upor] 
whetl~er there were correspondirrg observatioris a t  ouo or both stations and whether one or both 
limbs were observed. 

.. . . . . - --.. -. - -- - .- . . .- . .- . . . . - . . . . . . . .- 

"On tlris day the tempornture of the air waa notad-610.5 F. or -460e4C. 
333 
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Bummary of results for longitude of Camp Davidson. Alaska, from observations of moon cul?ninatio.ns. 
9" 22'" +tabular quantity. 

two limbs of the moon show no decided specific difference. 

COXBINATION O F  THE XESULTS FOR LONGITUDE FROX OCCULTATIONS AND AN ECLIPSE,  AND 

FROM XOON CULMINATIONS. 

Date. 

1889. 
Nov. 3. 
" 10. 
1890. 

Mar. 8. 
" 27. 
" 28. 
" 29. 
" 30. 

Apr. 2. 
" 6. 
'‘ 7. 

Aug. 29. 

The probable error 1 6  assigned to the former result is too weak for use in combination, lienceme 
give the weight 2 to each occultation result and the weight 1 to the eclipse result, hence mo have: 

h. In. s. 
A from occultations and eclipse 9 23 35.5 weight 5 
A from moon culniinations 38.5 " 30 

2p = 30.3 and weighted mean 38".5, hence the resulting longitude from the moon culminations 
- 

9'1 23. 38.4 &- 0.071 = 4 06.8, and i t  should be noted that the separate results froni the 

Mean 
referred to 
5 (I ((L 11). 

. -- 
S. 

35'5 

40'7 
30'0 
37'8 
43 '8 
37'7 
34'9 
35 '5 
41.8 
32'9 
48.9 

38.6 

30'3 
34'2 
37'7 
42'5 
42'4 
35 '3 
46.4 

38.3 

Resulting lonb$ude of Camp Davidson 9 23 38'1 f b ' 7  or 
140' 54' 31'"5&10"'5 

The triangulatioli of the Yulto~i River in the vicinity where i t  is travorscd by the international 
boundary line will depend up011 the astronomic latitado and longitude. An nzimutll n7as observed 
a,t the camp station, " Bluff In tho latitude of tlio astronomic station 1' of the arc of parallel 
equals 795.7 nietres, and 1" equals 13% metres, hence the transit house is 43664 metres, equal to 
2.707 st.atute miles, east of the or~e Ilnndred ;wd forty-first nlcridian. 

Weights. 

-- 

I '0 

1.4 
I '8 
1 '4 
2 '0 

2'0 

1.4 
I '0 

2'0 
2 '0 

I '4 

I .8 

I '4 
I '0 

2'5 
I '4 
1'4 
I '4 

-. 

2. CAMP COLONNA, PORCUPIXE RIVER.* 

Means. 

a I. c lr. 

S. ‘ S. 
Time ? 

35'7 

. 40'9 
29.8 
37'6 
43'6 
37'5 
34'7 

35 '6 
42.0 

32'8 32.9 

From corresponding observotions- 
- 

(J. H. Turner, observer. 1889-1890.) 

49.1 
Time ? 

38.8 

Time ? 
Time? 

30'5 
34'4 

37'5 37'9 
43'0 42'1 
42'2 
36'6 34'0 
44'6 48'2 

-. . 

At Greenwich. 
a I. a 11. 

[For description of ntation and inotrumont see report on tho obncrvntions for latitude.] 

1 'ie:;s ! : 38.4 37.7 40.4 38'2 38.6 
I - - - - -. - - 

At San Francisco. 
a I. a 11. 

Rejected. 
39'4 

Rejected. p . 9 1  
Rejected. 64.2 

37'8 38.5 

-- - - 

" 30. 49:' 
Nov. 24. 1 r50.31 [;;.;I 

1891. 

The longitude of this station rests wholly upon 13 moon culminations and 1 occultation. For 
its approximate location close to the boundary, the longitude of Fort Yukon, 210 miles distant, as 

.- - -. - . .- - -. . - . - - - . -- . -- . -. - .- . . . . .. -. . .- . A .. -. - 
*Also longitudo of Old Rampart home, on the Porcupine, and longitude of Fort Yukon. 

Jan. 24. 
Feb. 25. 
" 27. 
" 28. 

Mar. 24. 

s. S. 
C65.73 Rejected. 

35'7 * 
40'9 

30.6' 
37'6 
42.9 
35'3 
34'7 

35'7* 
40'6 

32'7 32'9 

C59'01 [ ]  
30'5 
34.4" 

37'3* 37.3: 

- 

S. S. 

28.9 

44'3 
39'8 

43 '3 

" 25. , 43 .0~  42'1 
Apr. 20. 1 42'2 
" 21. ' 36'6* 34'0* 

48'2 
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determined in 18G9 by Cnpt. C. \V. ltaymond, was made use of. In consequence of cloudy and 
foggy weather no chronometric cou~iection was made between the two places on the ascent of the 
river in 1889, but i t  succeeded on the descent in the following year. 

On October 4, 1889, nlcridian telescope No. 13 n7as mounted in the observatory, a wooden 
structure 10 feet square. It is in latitude 670 26' 05".ll &01'.14, and is therefore within the Arct,ic 
Circle and 6Y.2 north of it. 

Althougli the number of astronomic observations for longitude is small, owing to fog during 
tlie winter, clouds during the summer, and t,he conti~~uous twilight about the begin~ling of May, 
rendering observations of stars dimcult, we may conclude with the observer that sufficient da.ta 
have been obtained to make the determinatioli of tlie boundary satisfactory for a11 practic:~l pur- 
poses. Faint stars, such as many of the moon culminations stars, could only be observetl with 
difficulty, or not a t  all, and the probable error of a time determination by a single star which in 
middle latitudes woilld be uearly &OhO4, rises to &On.08 withill the Arctic Circle. 

Corresponding observations of moon culminations mere made a t  San Francisco, Cal., by F. 
Morse and J. J. Gilbert between December 28, 1589, a,ud Ma,rcll 30, 1S91, as proposed by Assistant 
G. Davidson. A t  this placo, also, the observers compared for personal equation, both for star and 
moon transits, with the folIoming results: A u y s t  14-20, 1891. Morse-Turner =+OB.OG for stars 
and -On.07 for moon. 

The tralisit observations at the camp were reduced by Assistant A. T. Mosmmi (temporarily 
assigned to the computing division), and completed and revised by Mr. 1). L. aszard. Special . 
attention mas paid to the rate of the chronometer about the time of tlie moon culminations, since 
the rate a t  those times mas found different from the corresponrling daily rate; iu fact, the rates a t  
times were excessive, due to extremely low temperatures, the mi~iimunl stated being -42O.S C. (or 
-450 F.).' 

Tho transits a t  San Francisco mere reduced by Mr. Hazard; the moon culminations and the 
occultation a t  the camp mere computed by myself and checked by Mr. Hazard. Corresponding 
observations of tho moo11 were found at San Francisco, a t  Washington, I). C., and a t  Greenwicli, 
England, but on three nights the lunar epliemeris had to be corrected from Greenwich observa- 
tions made close to these dates. 

Beca1)ituEation of results for longitude at Ca?)zp Colonna, Porcupine 12iz!er, Alaska, from observations 
of ~noos cubn4ations between AToven,bcr, 1889, and April, 1890. 

Datc. 1 ~ ~ ~ ~ ~ ~ ~ ~ d i ~ ~  OL ' ""Pitune gh 23. + 
servntior~s nt- 1 from C I. ! f m ~ n  < 11, 

I *=gh asm+ 

A ( I 1  from from j 1+gq. 1 6 1 1 .  

I 

Weight I 
P I 

1889, Nor  6. 
" 6. 
I, 9. 

* March 8,1890, the lowest temperature recordod wae -44O.7 C. (or -48O.5 F.). 

i 
j - 9.1 

I - 2'9 
% 

% 
1 

I 

I-- 

S. S. 

45'8 
47'5 
54.0 

I -- -- 

S. 
Wasl~i~~gton.  1 38.8) 39.8 

. - 1 0 . 2  

- 9'0 

4 - 3 ' 9 1  
4- 1'5 

46.7 

47'9 
60.5 

58.4 

45'5 

51.0 

61 '7 
57'0 
58'1 

63.8 

56.4 

Greeriwicll. 
' r  

% , -11.4 

I-- 

- I -  16'4 

4-25'5 

" 30. " 

69.0 
71.1 

40'3 

" 29. 
1 8 y ,  Jan. 29. 

hlar. 2. 

" 3. , Gree~~wicll. 51.9 
i 

.. ..... . . . . . . . .  

C36.41 ; 71.5 

[66'6] , -1 14'7 1 59'2 ------- 
Rleans ' + 18.1 1 53'0 55'7 

.. - 

7 { rected. } 
Apr. 3. 1 San Francisco. 1 47.4) 49.6 

f 3 5 . 1  

' ' 
I 

' ' 
Ephenieris cor- 67.2 , - 6.9 

52'7 
48'0 
49'1 
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Where v = difference from 56O.9, see further on. 
Values inclosed in brackets are obtained from the moon's defective (in illumination) limb, as 

corrected. The result of December 28 from corresponding observation a t  San Francisco has beeu 
given double weight on account of the known personal equation. On April 3 the observation st 
the camp was by H. W. Edmonds. 

There is the usual systematic difference in the results from obsorvations of <Z I and <C 11, ouly 
large in the present case, vie, 188.1; half of this amount divided by 27 would measure the irradia- 
tion by which (LI is observed too early and (LII too late; i t  is one-third of a second nearly. 

The results in column headed h have slightly different weights depondingon the rate of chrtuge 
of the moon7s right ascension, for which we may take from the ephemeris the variation in orlo 
minute; .in the present case the weighted means were the same as the indiscriminate 'tabular 
means;* nor was it necessary to refer to another refinement in relative weights namely, those 
depending on an unequal number of observed threads in the transits. The weights, marked p 
however, are important, since the results of the first row headed I + 9"epend only on one-half 
of the number of observed transits of the moon as compared with the results in colurrin I rS: 11, 
hence the respective weights 3 and 1; exceptions are the two days of November 6 arid April 3, 
when the sum of the two weights must equal unity for each dak. 

From 2 p h  = 526-3 and 2 p  = 9.5 we have the weighted mean value for the longitude of the 
observatory gh 231" 55"4 as far as this depends on the observed moon culminations. For~nir~g 
2pv2= 367.6 and putting n = 13 we get the probable error of a single determination for longitude 

- 
from moon colminations 0.675 J ~ P ?  = &3&7, a fair value since in middle latitudu 43. is noted 

n - 1  
as an ordinary result. 

We have next to combine with the preceding result that deduced from the occultation of 
?I Geminorum 011 November 10,1889, both immersion and emersion being observed. With arevised 
chronometer correction and a corrected lunar ephemeris from Greenwich observations we get the 
resulting longitude from the immersion 9'' 24" 06"-9 and from the cmersion Oh 24m 01n*4, meau 
911 24" 038.6.t 

Itesults from occultations being of superior value in comparison with moon cul~ninations the 
weight 2 lias beeu assigned to i t  in connection with tabular weights p. Wo then have for our 
$nu1 valzie, from 

2pA= 653.7 arld 2 p =  11.6 h=9"3m 568.9 or 1400 59/ 13/'.5 

with a probable error, 0.675 & 1.2 4 17.7 

The observer's preliminary adopted longitude of the camp was 9" 23" 56O arid on his topographi- 
cal map (No. 2066) he locates approximately the meridian of 1410 west and marked the same on the 
ground 625 metres west of his observatory. 

In latitudc 670 25' 05'' one minuto of longitude equals 714.5 metres and 1'' equals 11.9083 metres; 
the difference between 1410 00' OOff*O and 1400 59' 13''.6 being 46".5, which equals 554 metres 
(nearly), shows that Assistant Turner's approximate boundary line is 625-554 or 71 metres far- 
ther to the west than the position resulting from the present investigation. On the scale of his 
map the boundary line should therefore be shifted to the east by 14.3 mm. (about 0.56 of an 
inch). The probable error of this position 4 17".7, equals A 214 metres, or between one-seventh 
and one-eighth of a statute mile. 

The observatory was 08 feet above the river, its altitude above the see I estimate a t  650 feet, 
vie: Altitude of Fort Yukon as determined by Captain Raymond, U. 8. E., in 1869, 412 feet; dis- 
tance of Fort Yukon from the Rea 966 statute miles, slope stated 5 inches per mile. Supposing 
the Porcupine's slope to be 8 inches per mile, the difference in height for 210 rniles equals 140 feet, 
herlce for altitude of river a t  camp 552 feet and of observatory 650 feet; also its distance frorn the 

- - - - 

* The extreme values of tho woiglite being 1.94 and 2.16. 
f The observer's approximate reenlte were 9 Q 4 m  0 7 ~ ~ 2  ~ n r l 9 h  2 3 m  558.4 ; that givou above ia from my own reduc- 

tion and a chock reduction by Mr. Hazard. 
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mouth of tlio Yukon 1176 statute miles. A n  altitude of 650 fcot lias but  a slight effect on tlio 
con11)utcd longitudo from tho occultation. 

The topographic survey of the region about Camp Colonna depends on triangulation witli a 
baso 933 metres in lengtli ~tloiwnrocl 011 tho ice; tlio a~igles were moasured with an S-i1ic11 tho- 
odolito.* The reconnoissa~ico to tlio north ill ,March atid April, 1890, during which the Arctic 
Ocean was reached, was not 1)roductivo of astroriomic determiriatious for positio~i in consequeilcc 
of tho breaking clown of tho two chronometers. T l ~ e  reconuoissauco to the south iriteiided to m:~,lio 
a junctioii with the work of Assistant McGrath's party OII tho Yulron, cng:rged in locatillg tho 
bouudary there, failed on account of the flooded conditio~l of the coulitry due to the melting of 
the snow. 

Camp Colonna was abandoned on July 16,1800, and tlie party arrived a t  St. Alichael, Alaslia, 
on August 30, 1890, where i t  was forced to minter for want of transportation southward. Tho 
flying topographic survoy of tho l'orcupine between O ~ I I I ~ )  Colonna and Fo1.t Yukon showed ,z fair 
accord with tlio longitudo assigned to tho fort by Captain Raymond in 18G9,t tlio positiou assigued 
by liim is 4 0 ~ 6 6 0  33) 47" A=1450 17l 47)'. Tho 1:~ttcr value depends on two moon culminatio~ls 
and one contact of a solar eclipse, but two other values were rejected. Tlio position of tho Old 
Rampart house on the Porcupiuc, about 33 miles dowu tho river from the camp, was satisfactorily 
doterrnined by Turner, as  woll a s  the difference of longitudo botweeu tho camp ant1 Port Yukon. 
Taking tho mean of the stationary rates $: of his six chronometers, viz, from .!I t1;tys a t  the camp and 
3 day8 a t  the Old Rampart houso, the difference of longitude is found a s  follorvs: 

- Ill. s. 

Froni M. T. cllronometer 1713 2 42.0] 
I 1  ' I  " 1911 
I '  ' I  

42'2 1 
' I  301 

" Sid. I  ' 
' I  I 1  

215 
I '  

$ 1  1 1  
I739 

' I  223 42'6 

and thelongitude of the Old &ampart house becomes 0'. 231. G68.9+2m 418J=C 36. 380.3, or 
1410 39' 3P11-6. I t s  latitude is 670 09) 42)' =LO". 

Similarly taking the moan stationary rates $ as  determined a t  the Old Rampart houso (3 days) 
ancl a t  Fort  Yukon (3 days), but  rejecting the results by two chronometers a s  ruullil~g wild, we 
havo for tho difference of longitudo of these two places : 

xu. S. 

From M. T. chrotiometer 1713 14 31.1 1 
' I  ' I  I '  1911 
I (  I (  I #  34'7 nleall 14m360.8 301 
" Sid. ' I  

223 

19.2 / 
42'0 

and the longitude of Por t  Yukon becomes 

gb ~6~ 38-3 + 1 4 ~  36#.8=gb 41m 15.~1 or 1 4 5 ~  18' 46/Is5 
Longitude of Port Yukon according to Capt. C. W. Raymond, U. S. A., in 1869 gh 41" 1rO.1 or 1 4 5 ~  17' 471' 

and longitude of same according to Assistant J. E. McGrath, June, 1891 gh 41m 088.1 or 14s0 17' o r / / ' ~  

Mean position adopted gb 4 1 ~  11°.4 or 1 4 5 ~  17/ 51/!- 

which value should now be used on the charts of the Yukon in  preference to the older doter- - 

mination. - -- - - - -. - - .- - - -. . - - - -. - -- - - . - . 
"Measures were made on Juno 1, 1890, a t  midniglit, with tho sun nboilt two dialnetem above the horizon. 
t Report of a rooonnoissanoo of tho Yukon River, Alaska, July t o  September, 1869, by Capt. C. W. Raymond 

U. Y. E., Washington, D. C., 1871. 
t Ratee worked out by Mr. Flynn. 

S. Doc. 26-22 
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3. ST. MICHAEL. 

(J. H. Turner, obeerver. Ootober, 1890, to March, 1891.) 

[For deeoription of etation and instrument eee report ouZhe latitodo observatione.] 

A t  this station, betweell October, 1890, and March, 1891, there were observed 26 moon 
culminations, including u I and <C 11, and 5 occultations, all immersions. They were computed by 
Mr. D. L. Hazard* and the computation of the culminations was checked by Mr. H. F. Flynn. 
The observations of the occultations were independently computed by Mr. Flynn; this was neces- 
sary as no computation by Mr. Turner could be fouud. The individual results are given in the 
following table, the treatment being the same as in the case of the longitude of Camp Colonna. 

Observations marked t depend on Greenwich ephemeris corrected; * rejected as outside the 
limit of tolerance. Seconds without mark in columns Greenwich and San Prancisco depend 011 

corresponding observations a t  these places. The column headed " Itesulti~lg valuesv contains the 
results reduced to 6 ( <L: I & <L 11). Respecting weights the following plan was adopted : 

p = 1 to result from 1 limb observed a t  St. Michael combined with correckd lunar ephemeris; 
p = 1.4 same with corresponding observation a t  Greenwich; p = 1.8 same with corresponding 
observation a t  San Francisco; p = 2 same when observed a t  all stations; p = 3 when both limbs 
were observed a t  St. Michael together with corresponding observatiorls a t  the other two stations. 

Recapitulatim of results for  longitude a t  St. ~lfiehaul, rllaska. 

10b 46m +tabular quantities. 

The weighted mean A= rob 48. q8 .8  -& 0.675 ,,/= or O-5 
CPl(n-1 

Date 

I*. 
Oct. 24. 
" 25. 

Nov. 23. 
" 24. 
" 25. 
" 26. 

Dec. 17. 
" 19. 
I' 21. 
" 22. 
" 23. 
" 29. 
" 31. 
1891. 

Jan. 2. 
" 4. 
‘I 14. 
" 16. " 17. 
" 18. 
" 19. " 24. 
" 25. 

Feb. 17. 
" 20. 

Mar. 18. 
" 19. 

- - - . . . . . . . 

* Some of the trltneit reduotione are due to heistant  Moeman. 

Weighted means 
Difference 

Greenwich a I. (111. 

s. S. 

64'6t 
64'7 75'7 
61'4t 
62.7 
66'7 68.2 

b7:2]: 75.0 
67-7t 
64'1 
59'0t 
61'8t 

61.1t 
62'7t 

60.ot 
61-2 

58.2 
61.1 
58'9 
56'; 
63'1t 
62'6 65'1 

64'8 
60.8 
63'8t 
61'0 
61.3 

-. - - - - - - - . 

Sara a I. Hranciro a 11. 

S. S. 

58'4 69'4 
60.9 

65-4 66'9 
b'6.91' 74'6 

57'3 
59'7 
55.1 
58.9 

63'4 

58'2 
50.0 
58.6 
63'6 66.1 

67'3 

64'1 
63'8 

-- 

c I. Meanwl 
S. S. 

64'6 
61.6 72.6 
61.1 
62-7 
66'0 67.6 

74'8 

61'6 
61'9 
56.7 
60'1 

6 , 

62'7 

60.0 
62'3 

58.2 
61.1 
58.6 
53'2 
60.5 
63'1 65'6 

60.8 
66'0 

64'0 
62'4 
61.3 

61.0 67.0 
6#'0 

S. 
67'6 1.0 

67.1 3.0 
64.1 1'8 
65'7 1'4 
66'8 3'0 
71'8 2'0 

64'6 1'8 
64'9 2'0 
59'7 1'8 
63'1 1.8 
58'1 1.0 

59'7 1'0 

57'0 1'0 

59'3 1'4 
61'2 1.4 
64.1 1'4 
61.6 2'0 
56'2 2'0 

63.5 1.8 
64'4 3'0 
63'0 2.0 
63'8 1'4 
67.0 1.8 
65'4 2.0 

64'3 1'4 
- 1 63.8 
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The results from the occultations are a8 follows: 

I Date. I Star. Longitude. I 

I Mean roh 48'" o7"1-&0.'6? I 

1 8 9 ,  Oct. 24. 
1891, Jan. 14. 
‘ " 14. 
" " 14. 
I '  '' 17. 

These values depend on corrected lunar ephemeris, and in connection with the result8 from 
the culminations each hrts the relative weight 2 assigned to it. 

Oombined with preceding result the final longitude of St. Michael becomes 
10"8m 04"4 On.4 or 1620 01' 06If 6" 

S. 
I 

33 Piscium. loh 4arn 07.3 
30 " 05 '0 

33 " 05 '5 
17 B. A..C. 
38 Arietls. 

09.8 

4. ANCHORAGE POINT, CHILKAT INLET. 

I 07'9 1 

(May to Augnet, 1894.) 

[For desoription of etation and inetrument am report on the latitude obemations.] 

The longitude of this station was determined in 1894 by a series of chronometer transportatione 
between it and Sitka. The office comyutation was made by Mr. D. L. Hazard.* The transit 
observations at  Sitka (station of 1892) were made by Assistant P. Morse between May 12 and 
August 18,1894. From May 12 to 30, meridian telescope No. 7 mas used, and for the rest of the 
observations meridian telescope No. 16 (focal length 78 cm., aperture 6.6 cm., magnifying power? 
1 div. of stridiug level 2"*109, pivot inequality p=+08.030 for illumination W.). Observing 
chronometer Hutton No. 194 (sid.). Auxiliary chronometers Negus No. 1689 (sid.) and Fletcher 
No. 1713 (M. T.) were kept rated by daily comparisons with No. 194. Accurate local time for any 
date was thus secured. 

At Anchorage Point the observations for time were made by J. F. Hayford (J. P. Pratt, chief 
of party) between May 16 and August 12,1894. Meridian telescope No. 9 was used. Focal length 
64 cm., aperture 5 cm., magnifying power 43; one division of striding level 11'.92. Observing 
chronometer Bond No. 380 (aid.). Auxiliary chronometers Frodsham No. 4969 (M. T.), Frodsham 
No. 2490 (M. T.), Hutton Nb. 207 (aid.), and Frodsham No. 2637 (aid.) were kept rated by means of 
daily comparisons. 

The comparison of the local times a t  the two stations was eEected by the transportation of 
9 chronometers on board the U. & G. S. steamer Hassler, Lieut. G. B. Harber, U. S. N., in command, 
making 78 round trips between these places. Daily comparisons of the chronometers were made 
by J. Page (under the direction of Assistant Morse). On arrival and departure of the steamer 
a t  each place the observing chronometer was brought on board and compared with the traveling 
chronometers. 

Two results were obtained, the first depending on the traveling rates from the round trips 
starting from Ohilkat, the second depending on tho traveling rates from the round trips starting 
from Sitka. As there were 74 round trips the last half trip was omitted in obtaining the f i s t  
result and the fist half trip in tho second case. Weights to the results depend on the variations 
in the rates of the chronometers, on the duration of the trip, the interval between the comparisons 
of the observing and traveling chronometers and the time elapsed since the lafit time determination 
being included in the actual traveling time. There are no observations for difference of personal, 
equation of the two observers. 

-- - - - -. . ..- - 
The 5eld oompufation is by Besietant F. Morse. 
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The results by the individud chronometers and trips are as  follows: 

1804. Diference of longitude between Sitkir und Ancl~orage Point, Cl~ilkut Inlet, Alaska. 

SU~IMAILY OF HESUL'I'S FROM SEVEN I~OIJSD .rItlI's, STAIXISG FROM A N C I I ~ I ~ A C E  POINT, CIIILKAT INLET. 

Chronometers. 
M. T. or Sid. 2 d  

M. T. 23 1 

1507 
1510 

196 
1542 
I 728 

208 
2167 

Sid. 387 

Mean 
Weighted mean 
Weight j 

SUMhIARP OF RESIJLTS I'1101C SEVES 1101Jh'l) TRII'Y, STAIZTING FROM SITKA. 
... . -. . . . . .  - -. . . . - .  - ............................. 

Chronometers, 
3d 4" M. T. or Sid. 6Lh 

I 

M. T. 

Sid. 

nt. s. 
o 28'87 

27'69 
28'37 
25.59 
25'93 
27'59 
27'7' 
28'24 
28.68 

nz. s. 
o 28.78 

29.08 
28.88 
29'07 
28.57 
28.90 
28.03 
28'71 
28'80 

1 mean 

I I -- -- - -- - - . . - I 

Weighted mean otl oln 2Sa'48 f b ' o g  

11. 111. S.  s. 
Final mean A h = -1 o oo 28.46 & 0.05 
Loxigituiie of Sitka, transit of 1892-93 9 01 21.48 ?Z 0 . 1 3  $ 
Longitude of Ancllorage Point * 9 0 1  49'94 4 0 . 1 4  

or 1 3 5 ~  27/ 29/"10 --c 2/"1o 

This result will be used for the triangulatiol~ of t h e  Cl~ilkat Inlet ;nld adj;lcac~~t region. 
I11 con~~ection with the transit 01)servations a t  Anchorage Point tlie nleritljau inark was made 

use of to provide the tria,ngulatio~~ with a good azimutb. 

5. PORT SIMI'SON, l3. C., AND LION POINT, PORTLAND CAKAL, B. C. 

[For deecriptiou of ~ t n t i o ~ l e  nud instrl1111onl~ ucn report OII tlio latitodo obaervntic~ns.] 
The longitudes of Port Silnpson and Lion Poilit \\.ere deter~l~iued in 1895 by a series of cl~ro- 

nonleter transportations, the first na~ueci place being made to ciepe~id on the telegraphic lonpitudc 
of Seattle, Wash., viz: 8'' 00"' 2W32 W08. 

A t  Seattle the station is in the greunds of .tho State University. Tho time observatioils were 
. - - - - .......-... .- .-............... - - - ..-... - . . . .  

* I n  1867 and 1869 Assistant D I I Y ~ ~ R O I I  viaitetl this 1)l:~c.c ;t11(1 l t i n  longit11110 of' Pymrnid Islund (contor of inlet) is 
givon in Dall n n d  niik~r'8 P:~cific C O I I S ~  Pilot, Cou~lt ant1 Gcodctic Survoy, Washington, D. C., 1883 M 9WOL"' 48O.3 w. 

t C. Ss G. S. Report for 1804, pt. 2, p. 83. 
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made by Assistant F. Morso with meridian telesEopo Xo. 16, between April 23 and July 7, 1895. 
Observirig chronometer Hutton So. 191 (sidereal) mas used also a8s a "hackv fbr comparison with 
chronometers transported on board tlio City cv' T~peliti. Mean time chronometer Fletcher KO. 
1713 and sidereal chrouomoter Negus No. 1825 mero Irept rated by lneans of comparisons mith 
tlie observing chronometer. Tho fiold reductioli is by the observer, tlio office reduction by Mr. 
D. L. Hazard; only thoso sets of transits more compukd which imluediately precede or follow a 
comparison with the City of Topeka clirono~neters. 

A t  Port Simpson the observations for timo mero made by Rlr. 0. 13. French with meridian 
telescope No. 8. Sidereal chronc~moter Frodsham No. 3462 \v:is nsed in observing transits, also as 
a 4' hack." Sidereal clironometer Xo. 3477 aud mean tiinu cllroriouieter No. 2171 were kept rated by . 
means of comparisons. 

The observatioris comprise tlie period May G to July 9,1595. Tlle tield computation was made 
by the  observe^., aided by C. C. Yates, tlie oilice comput:~tion by I). 1,. Hazard. 

A t  Lion Poilit the tritlisit obsorvations mere made by Assistant 1'. A. 7Vellter mith meridin11 
telescope No. 13, between &fay 14 and July 37, 1805. Sidereal chrononioter Negus No. 1823 was 
used as observiug chronometer as ~vell as " 1iack.fl Sidereal cliroriolneter No. 3479 and mean tirile 
chro~~o~neter  No. 1718 wcre lrept rated. 

For the deterinin;~tion of tho longitude of Port Sinipson 0 chronoluetcrs were transported 011 

tho steamer City of l'ol~elca for 4 round trips, aud for tlie dctermination of' the longitude of Lion 
Point 6 chrono~neters n7cre transported on the C. & G.  5. steamer Ftica for Gh round trips. Assistant 
I?. A. You~ig accompaniecl the cl~ronometers to ancl from I'ort Simpson and niade daily comparisons 
on board the Topeka. Tlie averago duration of a trip between Seattle and Port Simpsou wa8 
about three days, mid betweeu Port Silnpson and Lioli l'oiut about three-fourtl~s of a day. 

In compating a t  tho office the difYerenccs of longitude tlie illan itdopted for previous chro- 
nometric diflerences of longitude in Alaska was follomc.,d. (Sou report on the longitude of Anchorego 
Point, 1894.) 

Thcro \\.ere no observations for persolla1 equation. I11 tliu case of tho determination of Lion 
Point, tho work begins there allcl tlie results :ire combined as before, oxcept that \r~hen Port Sinl1)- 
son is token as a startirig point tho first (1i:~lf) trip is neglected and vheu Lion Point is taken as 
tho starting point the last (half) trip is not used. 

Difercncc of longitude c?f Scuttle a?bd Port Sintpso?t. 

SUllMAltY O F  ILESULTS OF F O U l t  l lOUND TRIPS STARTING FROM SEATTLE. 

' I  
229 ' 

2535 ' 
1542 

" 
23 1 

Sid. 220 

lit. S .  I 

Weighted rueall 3zw 2z8.51 100.07 
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Diferences of longitude of Seattle and Port Simpson-Continued. 

SIJhUdARY OF RESULTS OF FOUR I&ODND TRIPS STARTING FROX PORT SIMPSON. 

Weighted mean 3zrn 22.31 4b.08 

Hence Port  Simpson west of Seattle oh 32"' 22"5140.'08 

Chronometers. I- 
M.T. 1707 

I 1  229 
6 1  2535 
' I  I542 
' 6  231 

Sid. 220 
' 6  I 840 
I <  1589 
I I 1838 

Mean 
Weighted mean 

P 

Difkrence of longitude of Port Simpson and .Lion Point. 

SUMMARY OF RESULTS FROM SIX ROUh?) TKIPS STARTING FROM PORT SIXPSON. 

1'1 ad 36 4Ib 

m. S. m. S. nt. S. V J .  S. 
32 22'73 32 22.38 32 22'82 32 23.52 

23'07 22'02 21'80 28'58 
22'31 22'39 22'75 23'7O 
22'55 21.97 22'03 22'92 
22'78 22.06 21'80 23'40 
22-57 22.25 z2'39 22'07 
23.08 23'21 23'91 20.66 
22.57 21'84 21-61 23.24 
22'49 22'22 22'01 23'30 

32 22'68 32 22'26 32 22.35 32 23'49 
22'57 22'24 22'36 22'77 
4 3 3 1 4 

-- .- -. -- . . .- 

I Chronometers. 

M. T. 1507 
I I 1510 
I 1  

4' 
297 
557 

Sid. 387 

Xeanu, A A Weights. 

m. S. 7 

Means 
Weighted means 

32 22'86 
23'87 
='79 
22'37 
22'51 
22.32 
22'72 
22-32 
22'50 

32 22'70 
22-48 

- - 

Weighted mean rnl 381.06 &0"'06. 

20 
I 

25 
26 
10 

87 
5 

11 
22 

207 

SUMMARY OF RESULTS FROM SIX ROUND TRIPS SARTING FROM LION POINT. 

Chronometers. 

M. T. 1507 ' ' 1510 
I1  297 
" 557 

Sid. 387 

Means 
Weighted nleans 

P 

Mean, A A Weight. I 

Weighted mean 37"9940"06. 
Hence Lion Point east of Port  Simpson I~ 38''03 ~ d ' o 6  
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RESULTIRG LONGITUDE O F  PORT SIMPSON (1895) AND O F  LION POINT. 

Allowing f08.10 for personal equation we get the film1 longitudes as follows: 
Port Simpson h=8h 09m 208.32+Ob 32m 220.51=8~~ 41m 428.83 W. of G. 

4 -08 ~ 1 3  f ~ 1 5  

In  my report of December 27, 1893, I gave the longitude of the 1892 station a t  Port S~mpson 
resulting from a single trip (time determinations by Lieutellant Poundstone, U. S. N.) as 8" 41n1 
4411.194 09-40; referred to the 1895 station this becomes gh 41m 43'.38& 08.40, hence by combination 
with regard to probable errors, we have finally - 

A port Simpson (1895 station on hill) 8'1 41'" 42d*90=1300 25) 43lI.50 W. of G. 
, 4 0.15 4 2.25 

Subtracting d h=lnl 38a.03f0h06 we get 
h Lion Point 8h 40m 04'.87=1300 01' 13:'-05 

0.16 4 2.40 

6. PORT SIMPSON, B. C., AND MARY ISLAND, 1EEVILLAQIOEDO CHANNEL, ALASKA. 

[For donoription of station Port Simpsorr ru~d of instnrments 8043 mport on tho iatitudo obeorvations.] 

The longitude of Mary Island depends on chronometer transporhtions between Port Simpson 
and Mary Island, and the mine clironometers and methods of observing and computing wero 
employed as in the caso of the Port Simpson longitude. 

Time  observation^ at Ma.ry Island.-The astronomic station occupied in 1805, May to July, was 
G9.2 feet from tlie southwest corner of the custom-house arid beariug S. 40° W. from it, and is 
marked by a brick pier upon which meridian telescope No. 1 was mounted for time observations. 
Tho transits mere observed by E. I?. Dickins, assistant, and noted by sidereal chronometer Hutton 
No. 207, which was compared t i t h  mean time chronometer Frodsl~am No. 4069 and sidereal chro- 
iiometer Bond No. 380. The field reduction is by the observer and C. C. Yaks  and the offico 
reduction and computation for difference of longitude is by D. L. Hazard. 

CI~rono~neter transportations.-Xine chronometers were carried on board the steamer City of 
Topeka and four round trips were made between Port Sirnpson and Mary Island. The passage 
from on0 to the other placo consumed about a quarter of a day. The method of reduction being 
that previously explained, we have tlie following tablo of results: 

Diference of longitude of Port Sivnpson a.nd Mary Ista.nd. 

SUMMARY O F  ILESULTS O F  FOUR ROUND TRIPS, STARTING FllOM POIlT SIMPSON. 

Chronometers. 
' 

trip. 2d trip. 3d trip. 4th trip. 

i 
7j t .  s. t j 2 .  s. ?N. s. 

M. T. 1707 1';. 1::~8 3 10.92 3 10.85 3 10.57 
229 i 10.98 11.07 11.00 10.58 

I #  2535 1 10.55 10.99 10.94 10.72 
6 1  1542 I 10.65 10.97 10.85 10.58 
I I 231 10'66 11.01 10.80 10.58 

Sid. 2 20 10.51 10.95 10.93 10.52 
4~ 1840 I 10.31 10.87 10.87 10.44 
' 6  10-62 10'92 10'91 10.55 
, , :;:% 10.65 1 0 . 9  10 88 10.52 

Mean 
I 
1 3 10.60 3 10.96 3 10.89 3 10.56 

Weighted mean , 10'55 10'95 10.90 10.56 
P I I 6 1'5 6 

Weighted mean 3m 16'76 f e.07 

Xean, A Weights. 
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Diference of lonr~itude of Port Simpson and Nary Idand-Continued. 

Longitude of Mary Island, W. of G. 8 h  44m 53"64&@'16 
or 1 3 1 ~  IS/ Z ~ / / % O - J = ~ / / . ~ O  

SUMMARY OF RESULTS OF FOUR ROUND TRIPS, STARTING FROM MARY ISLANb.  
--- 

Weighb.  

20  
I 

25 
26 
I 0  

87 
5 

I I 
22 

Chronometers. 

M. T. 1707 
" 229 
( I  2535 
8 '  1542 

t 

Sid. 231 220 
,' 1840 
I I  1589 
6 1  1838 

I 

-. 

I trip. ad trip. 3d trip. 4th trip. 

m . s .  w8.s.  m . s .  m . s .  
3 10.72 3 10.85 3 10'72 3 10.50 

10.93 11'02 10'55 10'95 
10'74 10.97 10.72 10.81 
10'75 10.97 10'63 10'57 
10.72 10.9 10.60 10.67 
10.72 11.01 10.68 10.32 
10.70 10.88 10.73 og'gg 
10.72 1oeg8 10'63 10.51 

. 10.70 1o'g6 10'63 10'49 
-. . 

Menu, A A 

t t8 .s .  
3 10'70 

.86 

.8 I 
'73 
'74 
.68 
3 8  

, '71 
' 70 

, -- - 

I Mean 10.74 3 1o'g6 3 10'65 3 10'53 
Weighted mean 10.72 10.97 10.67 10'47 I t  i 3  6 2 3 I 

-. . - . -- 

3 10'72 

Weighted mean 3"' 10"'73 4 b.05 

Hence Mary Island west of Port Simpson 3" 10"'74&@'06 
Longitude of Port Simpson (transit of 1895) 8" 4rm 42"'90&0"'15 



APPENDIX No. 4-1898. 

'OBSERVATIONS O F  THE TRANSIT OF MEltCURY ON NOVEMBER 10, 1894, MADT1: 
AT THE COAST AND GEODETIC SUBVXY OFFICE, WASHINGTON, D. C. 

Report 11y CI~AS. A. SCIIOTT. 
0. 13. ~ I T T M A X N .  

E. I). P~ESTOX.  
EDWXN SMITII. 
Q. R. PUTXAM. 
E. G. F I S C I ~ R .  

STATION. 

111 lot adjacent to slid south of the Unitetl Statos Ooast and Goodetic Survey Office on Capitol 
Hill, Wasliington, D. C. Positioll by triaugulation, latitude 380 53' 12'' north, longitude 770 00' 
34" or 6" 08"' 018.(5 most of Greenwich. 

INSTRUMENTS. 

The following table gives a description of the i~is t ru~ne~i t  used by each observer: 

I Observer. Il~strur~~r~lt 

C. A. Schott. 
0. H. Tittxnann. 
$. D. Preston. 
Edwin Sxnith. 
G. R. Putnam. 
E. G. Pischer. 

Equatorial by Dolland. 
Zenith telescope No. 5. 
Reconnoiterillg telescope No. 30. 
Zenith telescope No. 4. 
Reconnoitering telescope No. 4. 
Reconnoitering telescope No. 59. 

M~gr~i- 
length. fying ) power. 

cm. 
183 40 
124 90 
9 90 

I 18 99 
94 40 
75 3s 

TIMICI'IXOE AND OORltEOTIONS. 

Moan time chronometer Molyneux Fo. 1718 mas used by all tlie observers, tho socol~ds being 
counted aloud by persons riot observing. Tllo correctiolis to this chronometer on seventy-fifth 
meridian time mere as follows: 

NOV. ro -1011 311n (75th xner. time) fast o'l oom m.32 (before 1st contact). 
NOV. 10 -11 07 ( " " " ) " o co oo '28 (after 2d contact). 

These corrections are derived from comparisons with sidoreal cchono~petors Negus 1823 and 
Negus 1824, the correctiorls to mhicli were determir~od by star transit ob~ervations, in the small 

546 
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observatory near the office, by Q. R. Putnam. Molyneux No. 1718 was also compared with the 
noon signals from the Naval Observatory, received, telegraphically, a s  follows : 

Nov. 8, 1894-No. 1718 is fast oh oom oo'r 
Nov. 9, 1894-" " 00.3 
Nov lo, 1894- " " " " 00'6 

which agrees well with the abo,ve. The error being so small no correction is applied to the transit 
of Mercury observations. 

Observed time of contucta (chronometer time). 

REMARKS BY OBSERVERS. 

C. A. Sc1~ott.-Instrument by Dolland, London, mounted equatorially, but very unsteady. 
Little value is attached to observation of the external contact, supposed to be about 158 too late, 
sun's limb very unsteady, and wiud shaking telescope. The time of the interior contact is that  of 
the first streak of light flashing around the eastern limb of the planet; it closed up again and 
reopened, perhaps in half a second. Third and fourth contact lost by a cloud; two and a, half 
minutes before third contact a heavy cloud rolled up before the sun, hiding it for about 6 minutes. 

0. H. Tittmann.-First contact, the plauet was quite perceptibly on the sun's limb. Second 
contact, time of rupture of black drop. 

E. D. Pre8ton.-Second contact, last dark band loh  5grn 1lU, flrst light 1011 68m 260, mean 
lob  5gm 18'. 

Edwin Smith.-Edge of sun, fair. First contact late, planet well 011. Second contact uncertain; 
it may be anywhere between 10. and 35". 

Observer. I 1.1 contact. 
I 

C. A. Schott 
0. H. Tittmann. 
E. D: Preston. 
Edwln Smith. 
G.  R. Putnam. 
E. G. Fischer. L 

4Ib contact. 

d 
a s 
0 

ad contact. 

'A. m. s. 
1 0  58 25 
10 58 26 
10 58 18 
10 58 23 
10 58 25 
10 58 18 

A. m. s. 
10 57 09 
10 57 oo 
Not obs'd. 
10 57 oo 
10 57 00 
ro 56 43 

3d contact. 

d 
-0 

g - 
0 
h 
P 
4.8 

3 
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BEPORT ON TEE OHANGES I N  THE DEPTHS ON THE BAR AT THE ENTRANCE 
TO NANTUCKET INNER HABBOB, MASSACHUSETTS, BETWEEN 

THE YEARS 1888 AND 1893. 

The harbor of Nantucket is to be classed among the harbors of refuge, and it is only as such 
that the General Gosernment oan entertain the project of any improvement for obtaining deeper 
wahr over the bar. 

The following statistics, kindly furnished by the collector of the port, Mr. Joseph W. Clapp, 
exhibit the value of the imports and exports for the year 1893: 

Port of NantuclcetTa2)le of cutatzktics for 2893. 

It will bo seen from the foregoing statistics that this alo~le would not warrant the expenditure 
of any large suln of money by the General Government in the improvement of harbor and bar, but, 
ns this harbor is the only available refuge between Vineyard Haven 011 the west and Provincetown 
I-Inrbor on the east, where a vessel in  distress could And shelter during a northerly gale, which is 
the prevailing direction from which come the great winter storms, and lying as it does in the 
midst of dangerous shoals, it would seem that the Government is justified in pushing works of 
improvement at  this port. 

547 

' value of- 

Total. Name of article. Tonnage. -1 
. . . . . . . . . . . . . . . . . . . .  

i 
Bxports. I Imports. 

Rice. .I : : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Tobacco .I $39 500 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . .  960 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Grain and foragr. I .  . . . . . . . . . .  28 ooo 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vegetables. .! $I ooo 10 ooo 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Live stock and produce. 9 000 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 15 300 Lumber 

42 500 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal and minerals. 
Fresh fish and shellfisll . . . . . . . . . . . . . . . . . . . . . . .  : : I 2 g m  3 om .................................................. Fertilizers 20 ooo 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Machinery.. 2 0  ooo 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  General merchandise 500 120 ooo 

Gain in navigation during year: 
I sailing acket ............................................................. I 6 

7 

460 

go I newcat  at  ................................................................ 
' Means of transportatioi: : 

r steamer running as mail packet. 
. .  Number of passengers carried (estimated). 12 ooo 

................... Number of excursionists. 4 ooo 
Number of licensed vessels (5 tons and up- ................................... ward) 19 

............. . Average draft of vessels. .feet. 5 to 8 
............. Number of unlicensed vessels.. 40 

Number of enrolled vessels (250 tons each). . 3 
Number of fishing vessels. .................. I 

- 

............................................. 

. . . . . . . . . . . . . . . . . . . .  

. j. ....... i 
I I ax, . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  

.......... j .......... l 

.......... 
IS 500 

120 500 

7 ......... 
.................... 
.................... 

.......... 
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Kouglily speaking, about 30 000 vessels pass through Nantucket Sound yearly, the majority 
of whicli dram less than 15 feet of mater. The greater number of vessels ~vrcclted on tllo island 
iLi'C wrecked oil t l ~ e  nol.tli side wllero this harbor would bo nccedeible to those ill distress, provided 
the depth of water over tlie lxlr were sufficient; therefore, the pro,ject of improvemeut by jetties 
contemplated the creatior~ of a c:lran~lol wit11 12 to 14 feet depth a t  meall lorn water, which mould 
thus accommoclate tho gre:rter number of vessels passing tllrough tlie ~ouncl. It was mith this 
end in view that  in 1S80-1SS3 the plan of improvement by jetties was suggested and adopted by 

11 rineers. the United Stntes C 6' 
A t  that date tlle bar was a fbrlnidablo obstructiorl over 1 rilile ill width, mith 6 feet of water 

a t  mean low tide. This depth had obtained for niany ye;lrs without lilatcrial change, and i t  would 
seem to have been the measure of the scouring forces of tlie tide as i t  filled anti drained the inner 
basin. 

The plall aclopte(1 promised an increase of ileptll on the bar to 13 or 14 feet, but a t  tho date of 
our reeelit s11rvc.y this prolilise had not beeu fulfilled, doubtless because the jetties remain unfin- 
ished, and have deteriorated, :ls :111 suc:h iuoomplete works do on t11e seaboard. 

Tlle west jetty, wlrich !)-as begun it1 1881, mas colnpletcd to its prescnt length in 1884; up to 
that time, Iiowevcr, 110 effect, either favorable or unfavorable, could bo traced to this mork. 

Dnrirlg tlle following year, ill 1589, i t  was recornmen (led that an eastern jetty be constructed. 
The work mas pushed for a ~ l u ~ n b e r  of years, with some interruptions from laclr of fnnds, and in 
IS89 tho tieptll of mater mas found to l~ave  increased to 74 feet 011 tlie sl~oalest part of tllc bar. 
- In  order to form n, more intelligent understanding of tho results ilidicatcd in tliis report i t  
seemed advis:iblo to present as an introduction tho foregoing retrosl~ect in the history of the pro- 
jected improverneuts of the ber arrd channels, obtairied chiefly frorn the inspection of tho nnlnerous 
reports of the Urlitetl States Engineers silice 18SO. 

To fullydiscuss tho physical Ilyilrographic changes due to the action of tlle jetties, i t  is neces- 
sary to have in hand a series of observations of the currellts on t l lu  bar ant1 ill t,lm cl~anncls, both 
before the! locatio~l of the jetties :ind siuce t l~eir  construction; these aro wanting, homovor, so me 
are coml)elletl to limit our inquiry to the collipilrison of tho deptlis arid tho shift of cllannels 
during that, period. 

Tho plane of reference for the soulldirigs of 1888 could riot be recovered, owing to the tlestruction 
of the part of tllo \vlr:wf 011 nrllicb the berlcll mark WLS cstablislied, but as this plane mas obtained 
from observations of the tide during orlo lu11:kr molith, and that for t l ~ e  soundings of 1893-94 was 
based on observations fbr a solne\rhat longer period, i t  does riot seeln urireasonablo to accept tho 
two as  sufliciently identic:~l, especially as tho mean range of the tide agreed remarkably well in 
both instances. 

The plane of reference for this corrlparison is fonnd to be 4.3 foet below tho bench mark of 
1854 on Commercial Wharf; this lieigl~t is still 0.6 foot higher than that which tlio bench mark 
of 18.54 gives as the meari 10\~-w;~tcr plaue from the tidal observations made dnring that year. 
This difference can not as yet be exp1:~ined by the siiilririg of tlie wharf on which tho bellcli is 
established, because we find no cliaugo in tho diff'+re~~ce iu beiglit bet\veen the Conlmercial Wharf 
bclicl~ autl the inland bench mark a t  1':tlmers Rock," the height of which mas obtained by a line 
of Icvels jn 18511 and again by two lines of levels i11 1SO.I. Tho solution of tlie question 1nig11t lie 
in a repetitiou of the tidal observations of IS54 urltler as ~learly si~iiilar colitlitions as could bo 
obtairled, bat the cost of making tho observations precludes the elnployment of this mode of 
solution. 

DISCUSSION 01" TlIE ACCO~ll 'ANYlh'G IIIAGRAMS 1 TO 4 AND TABLES 1 TO 6. 

The four accomp:~nying diagrams and t:~bIes of cross sectio118 fully illustrate the changes. 
The locatiorl of the cross sections was determined by finding full lilies of sourldix~gs on the survey 
of 1SSS coirrcitlilig with siruilar lines in locatioi~ end direction on the survey of 18'33, and in order 
to recover the position of these sections a t  any future time, wo have glveri tho geographical 
positiotl of the origin and end of the section. 

The location of tho sections and their comparisons are shown in diagrams 1 and 2. In  each 
case the mean depth and mean difl'erence is noted. This moan difference, however, does not 



REPORT FOR 1895-PART 11. APPENIIIX NO. 5. 349.. 

indicate tho important material change where a channel over a bar is conceruod, which is the 
least depth of channel way, but i t  ilidicates tho general change over the outire width, and should 
not be confounded with tho other. 

Tlio cross section on AB, a t  tlio inuer eiid of tlie bar, indicates a general slioaling, lieavy on 
the flats a t  Coatue Point, arid agai~l lieavy iu tho deep hole near tlio Bralit Point sllore. 

The noxt cross section ou AC s l io \~s  tlie shoalilig aud deepeuilig as ~iearly balanced, with a 
mean iucreaso of depth of 0.1 Soot. The uext soction on AD again iudicates tlle same as tho 
procedillg. 

Tlio next section on El?, lying fairly within the action of tho jetties, is more important as 
indicating :tny offect from them. The ~ncall tlifYerel~co liero shows an iucreaso of dcptli of 0.9 foot. 

Sectiou ou GII lies without the mouths of tho jetties; tho mean depth also iudicates an 
improveluent of 0.4 foot. 

We now come to Tsblo 6, wliich gives the comparison of depths along the chanliel lines for 
1888 ant1 1893. Tliese two liues are ~ i o t  ideutical in position, tho oue for 188s lying west of tlio 
channel line for 1803, but their co~llparisoii is ndiiiissible, and shows an amelioration of 0.6 foot 
over tho distalico covered. Again, i t  must iiot be iilferred that this increaso measures the valno 
of the improveliieilt over tlie bar. Such is ~ i o t  tlie case, since the least deptli on tho bar is tlie 
criterion, but i t  shows, as stated beforo, tlie gelier:ll teudoncy aloug tlio liiie uuder coasider;itioil. 
Thus wo find that wllilo the longitudiual sectiou over the bar, from deep nV;ktor illside to deel) water 
outside, shows an increase of depth of 0.6 Soot, yet tlio shoalest depth in chaunel has ren~aiiied 
stationery a t  7& feet a t  mean low tide--the same as observed in 1888-SO. 

This shoalest depth is foulid in two places in the channel way ovor tlio bar, ono directly east 
of tho onter and of the west jetty, and tlie other on a liuo joining tlio outer exids of tlie east ancl 
west jetties, but somewhat nearer the cast jetty. 

As stated beforo, theso two cliannel lines do not coincide, tho 0116 for 1888 being to the west- 
ward of that for 1593. Tliis sliift of position to the eastw;~rd (seo Diagrniii No. 1 )  is also indicated 
by tho retreat of the G-foot coiltour to tho eastward OR the outer end of t l ~ u  west jctty, thus 
widelling tho cl~a~iiicl for tliis depth (6 feet) fro111 1060 feet in 1858 to 1843 feet in 1893. 

Diagram No. 3 exhibits tlre respective areas of shoaling slid deepening and tlioso where no 
change has appeared. Out of a total area of 694 acres covered by tho diiigrani shoalillg has 
occurred over 266 acres and deepeniiig over 39G acres, while 32 acres sliom no cliange in tleptlt. 
Tliis a t  first does not apl)ear very favorable, sinco the area shoaleti is bnt little less tliall tltc iilse;L 
deopeiied; but it will be obsorved that tlie bullr of tlie shoaling has occnrrecl in tlie dead angle 
formed by tlio \vest jetty aud tlie Ilrant Poilit shore, mid 81~0 extensively 011 the flats off Coatue 
Poiiit ant1 iu tho fiilse chanuel, ~vliilo the deepo~ling has obtai~icd ill t l ~ o  vicinity of tho channel, 
with the esceptioii of the northern end of tho clia~~iiel, whicli shows ;I slight ilccreaso il l  dopth. 

Upon usami~iiiigclosgly Diagraui No. 4 it will be note11 that a nnruber of shoal spots are found 
dotted over the bar. These spots are called '(hogs' b,icks" by tlla local l)oatlnel~, and are 
found in closo proximity to the cliauiiel, if riot directly in it,. They liave 6 arid G feet of water 
over thom at  1nen11 lonr tide, while the surrouudi~~g deptli is from 1 to 3 feet groatel*, a ~ ~ d  are cov- 
ered with a rank groirtli of soawoed, which protects tl~cui eflectl~ally from crosioli by tlie tidal 
currents. It is ruasouable to infer that should tlleso L61~ogs' bn.clrs" be once reluoved by the 
dredgo their reappearance would be preveuted by the tidal curroiits, thus ridding tlie navigation of 
the bar of ono of its serious obstructio~is. 

A recapitulation of tho results dctorminecl by this comparison may be summed up iu the 
following : 

1. It is s h o \ ~ n  that the location arid constructioli of the jetties, even to their i~icompleto stage, 
has had a favorable enbct in incroasi~~g tlie navigable depth over the bar. 

2. The slioalest depth on the bar now remailis stationary a t  73 feet a t  moan low tide-the 
same a~ i t  was ill 1888-89. 

3. Tho action of tho jetties is a t  present negative, i. e., they merely sorve the purposo of main- 
taiuirig the preseli t tlepth. 

4. Tlie results, liowevor, warrirnt the coiltclition that tlio completion of the project of iiill)rore- 
mont rocolulliciitlcd and :~dogto(l by tlio U~iited States Eugiueers in 1885 would lead to beneficial 
results h further iucreasiug the uarigablo d01)th over this bar. 



UNITED STATES COAST AND GEODETIC SURVEY . 
NANTUCKET HARBOR BAR . 

TULE 1.-Section AB-Prom Uoatw: Point to Brant Point . 

I 1 1888 . 1 1893 . I~eepened . Shoaled . I I i 

Depth at  mean low Differences . water . I Distance . 1 . I Remarks . 

Feel . 
o 

100 
200  

300 
400 
500 
600 
700 
800 
goo 

rooo 
I I00 
I 200 

I 300 
1 400 
I 500 
I 600 
I 700 
I 8aJ 
I 9CO 
2 000 
2 100 
2 200 

2 300 
2400 
2 470 
2 500 

Means 

Position of ori 'n . 
Lat . 4x0 17' 45g.54. 

i Long . 70' 05/ 1d/.o2. 

Peel . 
........ 
........ ........ 
........ 
........ 
........ 
........ 
........ 

0'6 
I 
0'1 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

........ 
6.9 ........ 

........ 

........ 

........ 

............... 
- 1 -  

End of section . 
Lat . 4r0 17/ 25//'47 . 
Long . ?oO 05/ 29/"61 . 
Shore line--1888 . 

" " 1893 . 

Feel . 
0.0 
8-2 
9.5 
9'5 
9'5 
9'5 
5-4 
2'5 
2'5 
1.5 
2'5 
2'5 
2.5 
4'2 
4'5 
4'5 
6'0 
9'2 

12 '0  
15'0 
18'5 
20.7 
29.0 
22'6 
14'6 
0'0 

........ 
9'0 

Feet . 
0.4 
1.1 

2'9 
3'9 
5'4 
7'3 
3'8 
0'1 

....... 

....... 

....... 
0'1 

0.4 
3'6 
2'7 
2'9 
0.4 
2'0 

0'9 
1-9 
0'9 ....... 
0.4 
3'2 
9'0 
2.4 

TABLE 2.-Section AC-Prom Coatue Point to Brant Point . 

Feef . 
-0.4 

7'1 
6.6 
5'6 
4'1 
2'2 
1-6 
2'4 
3'1 
2'6 
2'6 
2'4 
2.1 
1'6 
1'8 
1'6 
5'6 
7'2 

11'1 
13'1 
17'6 
27.6 
28'6 
19'4 
5.6 
2'4 
0'0 

7'3 

Feet . 
o 

100 
200 

300 
400 
500 
600 
700 
800 

I 800 
I goo 
2000 
2 100 
2 200 

2 300 

.. - 

Remarks . 

Position of origin . 
Lat . 41O 17' 45Il.54. 
Long . 70° 05/ 10".02. 

....... . ....... - .. - - 
I 

Depth a t  mean low I  iff^^^^^^^, water . 

1888 . 

Feel . 
0.0 
8.0 
8.5 
7'8 
7.5 
6.5 
3'5 
6.0 
3'5 

Deepened . 

Feel . 
0.0 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

1893 . '~~~~ 
Feel . 

0.0 

5'6 
7.6 
5'1 
6'6 
3'6 
2'9 
2.0 

3'1 

Shoaled . 

Feel . 
0.0 

2'4 
0.9 
2'7 
0'9 
2'9 
0'6 
4.0 
0.4 

. . . . . . . .  

. ....... 

........ 

........ 
0'2 

1'4 
1.7 
0'4 
0'2 

........ 

........ 

........ 

........ 

........ 

........ 

3 '5 

2'5 
2'5 
2'5 
3'5 
3'5 
4'0 
4'5 
2.5 
2'5 
1.5 
6.5 

10.5 
I 

4'1 
2.6 
2'3 
2'1 
1'8 
3.6 
4'3 
5.6 
6'3 
7'6 
9.6 

11.6 
12'3 

1.6 
0.1 

........ 

........ 

........ 

. . . . . . . .  

........ 
3.1 
3'8 
6'1 
3.1 
I 
0.8 
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NANTU0B;ET HARBOR BAR--Continued. 

TABLE 2.-Xectwn AC-From Coatw Point to Brunt Point-Continued. 

TABLE 3.-Section on AD-Prom Uoatue Point to West Jetty. 

Remarks. 

End of section. 
Lat. 41O 17/ 33/47. 
Long. 700 09 5gt/.24. 
Shore line in 1893. 

Shore line in 1888. 

Distance. 

Feet. 
2 400 

t 

Differences. 

2500 
2 600 
2 700 
2 800 
2 p 
3 coo 

100 I 200 

3 300 
3 400 

Deepened. 

Feet. 
0'6 

Depth at mean low 
water. 

Shoaled. 

Feet. 
........ 

1888. 

Feet 
11'5 

Remarks. 

Shore line in 1893. 
Shore line in 1888. 
Position of ori 'n. 
Lat .41~ 17/ 45r.54. 
Long. 70° 0 5 ~  ~d'*oz. 

1893. ----- 
Feet. 
12.1 

Distance. 

Feet. 
o 

25 
100 
200 

300 
400 
500 
600 
700 
800 
goo 

I 000 
I 100 
I 200 

I 300 
1 400 
I 500 
I 600 
r 700 
I 800 
I goo 
2 coo 
2 1 ~  
2XY) 

2300 
2 400 
2500 
2 600 
2700 
2 800 
2 goo 
3 coo 

0.2 

1'4 
1.6 
1'3 
0.3 

!. . . . . . . .  
........ 
........ 

0.1 
0'2 

1.9 

12.0 

13'5 
13'5 
13'5 
13.2 
12.5 
12.0 

5.2 
3.7 
3'5 
3.2 

Differences. 

~ee~ened.1  Shoaled. 
---!- 

0.4 
0'6 
1.3 
1'4 
1'4 

........ 

11-8 , . . . . . .  
........ 12'1 
........ I 
. . . . . . . . .  12'2 
........ 12'9 

12.8 0.3 
12.3 0 . 3 )  
5.6 0.4 

........ 3'6 
3'3 ........ 

........ 1.3 

3 loo 

at mean 
low water. 

Feet. 

...................... ........ 
0.0 

........ 

........ 

........ 
3'0 
0'4 .......: 
0'6 
1'5 
2.6 
0'7 
I 

1.7 ........ 
........ 
........ 
........ 

3 700 
3 782 
3 800 
3 810 
3 goo 

Means 

1888. 

Feet. 
........ 

0.0 
6.6 

Feet. 
................ 

0'4 
0.0 

0.9 
1.0 

1'4 ........ 
........ 

2'3 ........ 
........ 
........ 
........ 
........ ........ 

1'6 
3.1 
2'9 
1'4 

I 

if 
0.0 

-0.2 
-0.4 

---- 
6'2 

1.4 
1.3 
1'2 
1.0 
0.0 

6.1 

1893. 

Feel. 
0.0 

1 . .  
5.8 

b.5 1 

....... : ....... 
........ 
........ 
. . . . . . . .  

........................ 
0'1 

7'6 

....... .I 0.9 
0'3 ).. ...... 

9.0 

........ 

........ 
1.6 
4'3 
3 ' 6 '  
1'4 
1.8 
0.1 

........ 
1'1 

8.0 
2'4 
5.2 
5'7 
4.3 
3'7 
3.0 
2-5 
1.5 
1.0 

4.4 
5.7 
5'7 
4'2 
3.7 
3.0 
6.0 
7'4 
5.8 
5'9 
8.0 
8'4 
6.8 
7.5 
7.7 
6'8 

1.3 
1'9 ........ 

. . . . . . . .  

. . . . . . . .  

........ 

........ 

........ 

........ ........ 

, 6.6 
5'4 
5.6 
3'4 
4.9 
5'2 
5.6 
3.2 
2'6 
2.7 
2-8 
2.6 
2.8 
2.8 
2.8 
3'3 
4.7 
5'5 
7.4 

10'2 
11'6 

8': 
7.6 
7.6 
7'9 



UNITED STATES COAST AND GEODETIC SURVEY. 

NANTUCKET HARBOlt  BAR-Continued. 

TABLE 3.-Section on AD-From. Coatue Point to West Jetty-Continued. 

Distance. 

p~ 

Feet. 
3 200 
3 30" 
3 400 

3E 
:z 
3900 
4 - 
4 100 
4 200  
4 300 
4 400 : 22' 
:K 
4 900 
5 -  
5 100 : :z 

Depth at mean 'ow 
water. 

1bS8 1 1893. 

Means 

Differences, 

-- 
Deepened. Shoaled. I 

TABLE 4.-Section on EF-Prom Coatue Flats to Weat Jetty. 

Remarks. 

Feet. 
7.2 
7-7 
8 '0,  
8.7 

10.3 
11.6 

/ Distance 

Feet. 
0 

I00 
200 

300 
400 
500 
600 
700 
800 
900 

I m  
I I00 
I 200  

1 300 
1 400 
1 500 
I600 
1 700 
1800 
1900 
2 000 
2 100 
2 200 

2 300 
2 400 
2 500 
2 600 
2 718 

Feet. 
6'1 
6'0 
7'8 

Remarks. 

8.1 ........ 0.6 
8'6 ........ 1.7 
7'6 ........ 

Feet. 
........ 
....... ........ 

End of section. 
Lat. 4 1 ~  17' 4sN'4' 
Long. 70' 06/ 18/"92. 
At West Jetty. 

. . . . . . . .  11.7 1 9'6 2.1 
11.0 10.6 ........ 0.4 
9.2 1 9.8 0.6 . . . . . . . .  

Depth at 1 Differences. 

Position of ori 'n. 
Lat. 41' 17' ~ 8 ~ ~ ~ .  
Long. 70° 05/ 39'/'55. 

Feet. 
1.1 

1'7 
0.2 

End of section. 
Lat. 41O 1 7 ~  59/"58. 
Long. 70° 06) 15/"05. 
At  West Jetty. 

9.7 I 

low water. 

9.0 
7.2 

1 ' 6 1  . . . . . . . .  

1888. 
- 

Deepened. 
--- 

10.6 
10'2 

2:: 
5.7 
5'7 
5.1 
5.5 
4.8 
3.1 
1.0 

1.6 
3'0 
2'0 

1 
1893. Shoaled. 
- 

..... . . .  

. . . . . . . .  

. . . . . . . .  

Feet. 
4'2 
4'2 
6.0 
6.2 
6'9 
7.2 
8.0 
7.2 
7'2 
7.2 
8'2 
9.2 
8.2 
7.8 
7.2 
6'2 
5.7 
6'0 
5'2 
5'2 
6'0 
6'2 
7.0 
6.0 
6.2 
6'2 
6.2 
2.0 

........ 

........ 

........ 

........ 

........ 

........ ........ ........ 

: 0.6 
6.6 1 0.9 
6.2 0.5 
5'6 0'5 

Feet. 
4'3 
5'2 
6'0 
7'0 
8'1 
8.4 
8.8 

: 
8'4 
8'3 
g o  
8'6 
8.0 
7'4 
6.8 
6'3 
5'6 
5.6 
6'1 
6'6 
6.9 
7.1 
6'1 
5.8 
7'3 
8.1 
0'6 

I I 

0.4 

0.0 

5'6 
5.4 

: 
0.0 , -0'4 

Feet. 
0'1 
1'0 
0'0 
0'8 
1'2 
1.2 

0'8 
1.5 
I '4 
1.2 
0.1 

........ 
0'4 
0.2 
0.2 
0'6 
0.6 

........ 
0'4 
0'9 
0.6 
0'7 
0.1 
0.1 

........ 
1.1 

1.9 ........ 

0.1 
0'6 
0.5 
0'6 

........ 
---- 

I- 
FeeL. I 

........ 

........ 
0'0 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

........ 
0'2 

........ 

........ 

........ 

........ 

........ 
0.4 ........ 

........ 

........ 

........ ........ 

........ 
0'4 ........ 

. . . . . . . .  
1'4 

6 3  I 6.3 1 0.0 
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TAI~LE 6.-Scction on Ili-il long cl~nwncl, livres frov)~. 1In~Dor to Bell Bctoy. 

... . .. - - . . - . - .- . . . .  . . . . . . .  -. - -- - - - - - .- - - 

1)cptli nt iiic:lti lcnv l)iflcrerlccs, 
wntrr. 

I I>istaricr. Ketilnrks. 
I 

! 
water. 

Drptllnt t i i c ~ ~ i i  low 

. .  I--...-- 1 1 - - ... 

1 1 .  A*./. F L ~ .  FctY. ; Pet3[. 
i 18.0 17'6 1 0.4 ; 1'0siti011 of o r i g i n .  
1 1:: 16'1) 12'8 1 . .  3'2 I11 41' 17/)4"'4~.  

. . . . . . . .  i 
. . . . . . .  

0.6 , L O I I ~ .  70' 05' jS".52. . . . . . . . .  
0.6 I . . . . . . . .  
0.9 

. . . . . . . . .  
I 

1 GIX) 9.2 1.4 . . . . . . .  I .  . . . . . . . .  
. . . . . . . .  

! . . . . .  
. . . . . . . .  

. . . . .  
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  i 
. . . . . . . .  

I 

... . .  ----A 

I Diflercl,ccs, , 

! 1)istntlcc. j..- . . . . . .  . . . .  Kcnlnrks. 
I 1 I%. 133. ~ e l ) e t i e < l .  i l lorled. 
I ._ . _ .  _ . . -_ 

. . . . . . .  o 7'0 : PosiLiol~ o f  o r i g i t ~ .  
. . . . . . . .  , 100 ],at. '!lo IS' 15'"62. 
. . . . . .  2 0 0  . I  1.4 ' 1,ollg.. 70° os /  36/"90 

. . . . . . . .  3M 7'0 5'9 1 

. . . . . . . .  

. 

. . . . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . . . . . .  
. . . . . . .  . 2 3m' S . 0  1 3.6 

' . . . . . . .  ( 2 360 0.0 -0.4 . 1  0.4 ! Outer end of West J e t t y .  
.. _ I  _ 

. . . . . . . .  . 

- -- . - - ... . . . . . . . .  .-.. 



UNITED 8TATES COAST AND GEODETIC BURVEY. 

NANTUCKET HARBOR BAR-Continued. 

TABLE 6.-Section on IK-Along channel lines front lKarbor to Bell Buoy-Continuetl. 
-- 

Difierences. 

... Distance. Kenlarks. 

Depth at mean low 
water. 

- -- 

End of section. 
Lat. 41' 18' 46/'.52. 
Long. 70' 05' 54/"67. 
At  Bell Buoy. 1893. 

I 
I 

..... 

Mitchell's bollcll ~ r ~ a r k  of 1854 on Commercial 

-- 

... . . . . .  0.3 

. . . . . . .  0.2 

. . . . . . . .  0'2 

. . . . . . . .  0'4 
0.2 
0'0 

0 '0 

Wharf; Kantucket,. 

3 300 ! 7'8 
3 400 1 8.0 

7'6 
7.7 
7'9 
8.1 

3 500 
3 600 

7.0 
7.0 

7'6 
7.2 

. . . . . . . .  

. . . . . . . .  
0'3 
0.9 

0 ' 2  

0.3 
. . . . . . . .  
. . . . . . . .  

1.3 
I '6 

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

39x1  
4000 
4100 
4200 
4 300 
4400 

4 700 
4 8m 
4 goo 
5 000 
5 100 
5 200 
5 300 
5 400 
5 500 

7'0 
7.3 
8.0 
7.8 
7'6 
7.6 
7.8 
7.9 
8.0 
8'0 
8.2 
8.4 
9.0 
7.8 
7.3 
7.8 
8.3 

8.6 1.6 
8 . 6 1  1.3 
8'3 0.3 
: 0'3 i 0'5 
8'1 
8.1 
8.1 

0.5 
0.3 
0'2 

. . . . . . . .  7'6 
7'7 
7.8 
8.8 
9.1 
8'6 
8'6 
8.1 
7.8 

0'1 
0 '2  

0.4 
0.7 
0'8 
1.7 
0.8 
1.1 

. 1'1 

0'4 
0'3 
1'0 

1'5 
........ 
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  

0.2 
0.1 

. . . . . . . .  5 700 8.3 ........ 8'1 

........ 

........ 

6 200 

6 300 
6400 
6 500 
6 600 
6 700 
6 tloo 
6 goo 
7 000 
7 I00 
7 200 
7 300 
7 400 
7 500 

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  0.4 
0.4 . . . . . . . . .  
0.1 ; . . . . . . . .  
0.8 . . . . . . . .  
1.3 . . . . . . . .  

I 

0.3 

1 6 . 1  1 2.8 
. - . I  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

........ 

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

........ 

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  
0'1 

0'7 
1'5 
0.5 
0.1 

9.2 : 1 9.1 
11'6 10'8 
12.2 I 11.1 

12'4 11'3 

15.5 15.3 :. ....... 
15'8 . . . . . . . .  

12'7 
12.9 
13.1 
13'3 
13'5 
13'9 
14'3 
14.6 
15.0 

i 

Means ; 

12.3 
12.6 
12.1 
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Mean low-water plane of reference 4.3 feot below 
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APPENDIX NO. 6.-1888. 

NOTES ON TlIE SPEOIFIC GRAVITY OI!' THE WATISRS OF THE GULF OF 
RlESICO AND T H E  GULF STREAM. 

Tho sketch ml~ich accolnpanios this roport aitd sliows the specific gravity of the surface waters 
of tho Onlf of Mexico and Gulf Stroam is based on obscrvatioiis of tenl1)erature and density taken 
oil board of tho steamer Tllrrlie by Lieut. Commander (:. I). Sigsbee between IS54 n ~ i d  1878 wlrile 
engaged upon the survey of' the Gulf of Mexico, and tliosc by Lieut. Cominander J. 1i. Bartlctt 
betweon 1878 and 1855 during i111 us:tmin;ttio~~ of tlio Gulf Stream ant1 its approaches. 

hi conformity with tho ns:igu of tllo Cllalle~~gcr reports slid tho practice of tho United Statos 
Fish Uomn~issioir the specific gravity is give11 for a 11ornla1 temperature of tlie sea water a t  GOO, 

takilrg the specific gravity of clistillod water :lt the tcmperatnro of 380.2 i ts maxinlum density, 
a s  unit. 

It may bo proper to reni:lrlr that in tho absonco of snfficient data 110 attol~ipt lies beon made 
to reduco tho observat,ioiis to at1 anrlual moan; but i t  is believed that  w r y  fow nbliorlnal observa- 
t io~is  have beell recorded, tha t  tlre ordin;iry changes of gravity arc comprised within narrow limits, 
and tha t  the sketcll reprosouts fairly well tho average conditioll of things. 

Tho specific gravity of tho sea water is the  result of the cornbilled action of a liuinber of 
pliysical factors, aillong the n ~ o s t  prominout of' which miy  bo n~entiolred the winds, tides, ocean 
currents, evaporation, and precipitatio~r. Each one of tlreso . factors exerts its influence in a 
peculiar way, and ill order to dotermillo in the fi11:tl 1.osult tho conlponont p:ut of c;hch factor it 
becomes necessary to clotermine the absolute individual efloct of each ono. 

WINDS. 

Tlro Gulf of Mexico lies fairly within tlic path of tho northeast trades, and theso may be 
considered :IS its preclorni~inti~~g wiilda. 13ut they do not blow ~r i t l l  tliat steadiness and collstnlrcy 
of force aird diroction mliicll nro tlie cliarncteristics of tlre trado winds in the opeu ocoau; during 
tlrc n7i~ltcr lnoutl~s tlley come from a 1re;lrly liortl~crli direction and (luring tho summer 1110llth~ 
tJrey veer from tlro north of cast to tho south of east. R'1:iury ill liis Sailing J)irections* attributes 
this deflection to rarificntion c;~usetl by tllo lalicls of northern Texas and the arid plains. I t  is 
generally Ileld that i l l  the ~niddlo of sulnlirer when the nortl~eaat tratlcs, following the decliliatio~~ 
of tlro sun, attain llreir Iligl~est 1iortller11 limit of a l )o i~ t  :3&O latitude, tho nloro ] )o~e r fu l  southeast 
t ~ x d e s  cl-oss the equator and reacli tlie Gulf of llcsico through tho Caribbean Sea. 

Tlle prev;tle~ice of northerly wi~lds (luring tlro ~vinter  a~rtl  soi~therly winds during the summer 
~r io~i ths  111r1st proc1uc.c :I der;lngemo~~t of level, au :icounlul;ltion of \vator in  the souther11 par t  of 
tho Gulf during winter rind a silnilnr olre in tllc llortliern part  during summer. Accordi~lg to 
inforni:ttion coollcated by Lientolr:i~lt Pillsbnry t there is a diA'else~rce of about 0.7 foot batween tho 

.__- _ _ _- _. _ - - -- 
* Eigl~tll  editiou, 11. 986. 
tU. S. C. uud G .  Slirvoy 1lol)ort for 1800, hppo~lclis 10, p. 600. 
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Ineau levels of October arid ,January iri the northeaster11 part of the Gulf. The Iiigll level i n  
October car1 not be attributed to excessive precipitation for the reason that this montll is the 
driest one of tlle year : ~ l o ~ l g  the northern coast of tho Gulf. We sllall see further on that this 
direct result of the ~ilec11:lnic:~I action of t l ~ e  winds is quite iusig~litica.~lt \!?lien coluparetl with 
the etfect of their physical action on the waters of the Gulf by iucitil~g a powerful evaporation. 

EVAPORATION. 

Tho Moritlily We:~ther iteview, pnblislietl by the United States Sig~ial Service, furllisllos in 
the Septelnber number of 1585 estilnates of' ~ ~ i l l ) ~ ~ i ~ t i ~ l i  for ~evcra l  st:ltio~ls 011 tl10 Gull': 5l'(j 
inchcs auliually for Key West, 4S.S for Pellsacola, 45.4 for Nc\v Orleaiis, : L I I ~  46 for Galvt~sto~~. 
'l'lle average rllean temper:~ture of these four placcs is  700 or about the s:ime :ie tlie lneall a1111u:~l 
tcmperaturc of the Gulf, lic~ico the inean of the :tbove figures wl~ ic l~  is 4 8  iliclies might l)e taken 
as the lneasure of ali~iual evilporatioli of the Gnlf as  far as it is tlepe~ltle~lt up011 telllper:btures. 
The evaporation from salt water, Ilowever, is less tlial~ that fro~n frcsl~ wiitcr a1111 for this reilsou 
we ~niglit feel justified to assign a lower rate to tho Gulf but for tlio cou~tter efect of the winds. 
The figures of tliu Sign;tl Service refer to tlie c\raporation fiwn tlie surfwe of ponrls, rivers, reser- 
voirs, anti 1:rli~s near tllu signal stations. Thcse siirfaccs are alw:~ys to a greater or less extent 
protected against the action of the minds, besides tlie ~vinds gelicrally blow mitll greater force OK- 
shore than on larid. For tllese reasons we ]nay expect an iucreased ev;~po~.atioli Sroni the surface 
of the Gnlf beyond tliat of its shores as  far as i t  is intluellced by the strength of tllo wind. 
ISxl)cri~nents mitli a Piche evaporator nlade by Prof. T. Russell* seen1 to irldicato t l ~ a t  a t  :L velocity 
of the wind of 5 miles an hour, the evaporation is 2.8 tiriles as great as i n  quiet air, a t  10 1niles3.8 
times, and a t  15 miles 4.9 tiines. Colonel Abert,t mho had given the ~nattcr  of evaporation con- 
siderable study in corinection with the planrii~ig of an exte~lsiori of the C1les;ipeake and Ohio 
Canal to Badtimore, deducetl the r;lt,io between tlleevaporation in :t laboratory and th:~t of :I c:t~lal 
to be as 1 to 1.44 and assu~ncd 80.64 inches as  tllc total ari~ourit of yearly evaporation in the latitude 
of tlie proposed canal. Captain Sliufeldt in his Tellualitepcc Ca11ill Survey found the mean daily 
evaporation to be 0-01G foot on the isthmns, leaving the rainy days o ~ l t  of account. Assuming that 
the rainy season on the isthmus does riot extend to ally considera1)le distanco into the Gulf and 
applying this daily rate to the whole year, we obtain an evaporation cqual to 70 inches annually. 
From thesc various statements we conclude that  an addition of 50 pcr cent to tho arnoullt of evap- 
oration as deduced fkorn the observation of the Sigl~al Service on account of increased :tction of 
tlie miuds might ~ i o t  be escessivc, but in order to 110 mitllin safe limit8 me will make the allowance 
but 25 per cent :uid assume tlie ycarly evaporation ii)r tlie \vllole Gulf to :tverage GO inches. With 
this conditioli anti taking the area of tho Gulf to corrt;~,ili 59.5 000 sclu:~~ e miles $ wo find the mean 
amount of daily oval)oration to be 1-84 cubic miles or 6.42 cubic ltilometres. 

The region bortlering on the northern sliore of tlie (iulf i.; rioted for the great amount of rainfall 
wliicll in the vicinity of Ken. Orleans ant1 Pcns:icol:~ nn~ou~l ts  to lnoro t l i i ~ ~ i  60 inches per year ant1 
which within tlie limits of tho Urliteci Statcs is only exceeded by that  on tlie Pacific Coast i n  
Washington, Oregon, a ~ l d  iiortllern Ca1iforrii:i. There ilro r:liny days in every month of tlie year. 
but the "rainy season" sets i n  with tho summer months and lasts until October, which is  the 
driest ri~o~ltli of the year. 

The central part of tlie Gulf is bordered on the southeast by the dry region of Yucatan and 
on the \vest by the itrid zone of southcrii Texas ant1 ~lortliern RIexico, Iler~co i t  is concluded tli:~t 
here a very active evapor;ition will be going 011 ~learly all the time and that tliere mill be a very 
scant amount of precipitatiou. 

-. -- --- 
"Monthly Wenthor Rsviow, Septo~~tbor, 1888, p. 933: Avornye tumpornt~iro tlnri~tg time of obecrvi~tione 83O.7 

nt~tl relstivo humidity 50 por cent. 
t Roport in rofcrcnro to  tllo can:tl to connect tho C11esnl)oake Can:&] wit11 tho cityof Baltimore, by J .  .r. Al~ert,  

Colonel To])ojil npl~icnl I:~ifi i~~ccre, 1838. (;ovc.rlt~ncltt I'rt~ttiltg OFlic-e, 1874. 
$America11 .Iou~nnl of Scio~ice, vol. 28, 1884, p. 320. 
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Tho climate of the coast region along tho southern p:trt of the Gulf is of a typical tropic 
character. Tho rainy seasol1 generally con~~neuccs about tlio 10th of June  and continues to 
November, and after this tllroughout tlle winter perhaps half tho northers are :iccompanied with 
rain, and nearly all of tliem wit11 cloudy \veatlier.* 

The mean yearly amount of rnin for Vora Cruz is stater1 to bo 179.4 inches. 
If me extent1 tho lines of equal evaporation from tlio positions \i71iicli they occupy on tho 

border of tlio Gulf, in conformity wit11 the riiaps of tlie VITeatlier 13ureau ;111d Schott's tables, across 
tlie Gulf according to tho best of our judgmcnt a11d'coml)uto tlio me:m aiinni~l rainfiall to  be 32.7 
inches, which is eqnivalent to 0.84 cubic miles or 3.51 cubic ltilon~etres per day for the  wholo Gulf, 
wo find tliat tho precipitation is about equal to 65 per cent of tlio evapora,tioii. 

R I V E R  DISCHARGES INTO T!RE GULF. 

The Mississippi River, wliicli drains more t h a ~ i  one-half of tho area of tlio United States, 
constitntes the most importaut tributary of tho Gnlf of llosico. LIumplireys and Abbott in lS6l  t 
cstimatod tlie annual discliargo of the 3lississippi a t  19 400 000 000 000 cubic feet, mliich, expressed 
in a more convenient slinpo, ainounta to about 0.3G cubic iuile or 1.51 cubic kilometres per day. 
The Annual Roport of tho Cliief Signal Officer for 188!) givcs in Appendix 14 tlio total discharge 
of tho Mississippi, i~icluding the Atchahlaya River, for tho years 1881 aud 1882 :it respectively 
154.54 and 208.71 cubic miles. 

Takiug tlie mean of tlieso tn-o statemonts, 1rc; flnd the outflo\i1 to amount to 0.49 cubic mile or 
2-04 cubic kilometres per day. If  we omit the aricl regions of Tcsas, Mexico, arid Yucatan fro111 tlie 
areaof the llydrographic basin of the Gnlf, me find tliat tho Mississipl)i River systeni occupies nearly 
three-fourtlis of this basin and that  tlie c1r:~inago area of all tho relnainiilg rivors is eclnal to olily 
about 40 per ccut of that  of tlio filississippi. I n  tlio abscilco of discliargo measurements of the 
numerous rivers which elnpty into the Gulf \i70 ]nay assuiiio for tlio purpose of obtaining an  
:q)proxilnate cstirnatu that  tlio discharges :Ire prol,ortioiial to the draiiingo area and upon that  
suppositioii obtain 0.196 ci~bic liiilo (0.81G cubic kilometre) for tlio monii daily discharge of thoso 
rivers. This :lrldetl to tlio figilrcs for tlio Mississippi gives n total daily gain to tlio waters of the 
Gulf by  the discli:~rgo of rivers of 0.68 cubic mile or 2.86 cul)ic kilo~netres. 

ltecapitnl:itiiig, we find that  tho Gulf loses on an avcrago 1.54 cubic iiiiles of water per day 
by  evaporation arid receives back ill tho sauio space of tilno 0.S4 cubic inilo by precipitation and 
0.68 by river discharges, ~nakiug  :L tot;~l of 1-52 cubic milos and sliowing an apparent loss of 0.02 
cubic milo a clay. 

I do not claim for these figures such a degree of accurilcy a s  woulti deterlnine tho existence 
and tlio smouiit o f : ~ ~ i  excess of ev:lporatioli, but tliey :ire bclicvetl to  be sufficioutly close to show 
that  precipitstion and river discharges very rrearly hold tlie balenao to ev:bporation. 

SPECIFIC GIIAVITIES 017 TIIIC GULlo O F  3IIESICO. 

By compntation I fintl tho Inean surfilco derisity of' tlie Gulf to bo 1.0377. Tliis is 0.0006 more 
than Dr.Buchau i11 tlls Chal le~~ger  reports allo~vs to tho eastern part  of the Gulf. I have noticed tliat 
very gencr:~lly tho Oliallel~ger rcs111ts give lower figures thau those of tlic Blake. Tho obsorvatious 
on tlio 13lalte woro mado with llilgartl si~linoineters, :~iicl nt this late date i t  is impossible to dotcr- 
11li11e whether orrors in gr.ztluation osistetl all11 I ~ a d  :~nyt l~ ing  to do with tlieso difl'oro~iccs. Tlie 
tlousity obscrvatio~is of \v:~ter from greater tlel~tlis do not furnisli very s:ltisf:wtory results, llroba- 
bly for tho ~.oason that  tho I~ydrorneter readings goller:llly were tillcon whilo tho water was iii a 
state of transitiou iko~il :I, low to a Irigli te~nper:iture slid that tlie teiuperaturcs retatlings 01: nccouut, 
of tho slow action of tlio tllerinoinetors c;ui not be considered siiliu1t:iiieous wit11 tho corlsesl)oilding 
hydrometer readings. Tlie rcsolting cle~lui ties of tlio botto~li mitters frcquclitly are cscessive, i'or 
the reasoii that tlio fa11 oC tho Icild Ilad stirred 111) tho ~nutl  of tho bottom and that so1110 solid 
matter had fonlld its way into tlio water cup. 

I t  is assumod, I~omever, that  tlio verticill distl-ibntioli of sl)ocitlo gravity in tllo Gnlf corlforiils ill 
gollural to tho laws which govorn that  clistribution in tlie open oc:ean, :LS tlley Iii1vo been ~lcvclope~l 
-. - -. - - - - -- - - - - -- - - - - 

"Tehunntopec Cnu:~l Survey, Cnpt. R. \V. Sh~~foltlt ,  1872. Govc.rnlr~tmt l ' r i ~ ~ t i ~ l ~  Oflic:". 
t Plly8ic.a I L I I ~  Hytlvnulic~ of tlro 3lihsi~qipl)i I:i\.01', I'l~illl., 1861. 
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by Mr. J .  L. Buchanari, tile chemist of the Challenger Experlition,* and accordingly I bolicvo 
that there is a grad~iul dilniriution of specific gravity from tllc sllrface to tho depth \vl~ere tllct 
lowest temperature, 3940, is reached, between TOO and 800 f'athonis, and that from this depth to 
the bottolll a graducrl tllougli very sm:~ll iiicrense takes place. 

SPEUIPIC GRAVITIES IN THE WESTERN I'AIZT OF THE GTJLP. 

There is considerable din'erence in tho behavior of fresli water whicli finds its wily illto tllo 
soutliwesterri part of the (;ulf frorn that  which enters tllo rlortherri part. I t  assi~nili~tes Inore 
~.cadily with the sea miltel; by rcasort of its Itigh te~nper:ltorc it rentains a t  the s~lrfitce :ulri : L ~ S O I . ~ S  

a sufficient quantity of salt to obt:iin the relatively I~igli sl)ecifio gravity of 1.02s. 111  oollsequctllcc? 
of the constant drain of salt and liei~t wliich the \vatern below tho surhce experience, they slto\\~ 
re1n;trkably lour gravities nud temperutures. 

The accon~pauying diagram shows by line 1 tliu tem1)eratiiro curvo for ;L position i l l  tho 
southwest part of tho Gulf, cl~oseri a t  random, by lille 3 t11:tt for :L position i r t  t l ~ u  nortllwest part, 
by lilie C, ono for tho positiori in tliu southeast part, and finally by lirle 4 the mean tempori~turo of 

tile sea a t  the difl'erellt clepths, taken fi.0111 tile report of Dr. Buclia~i on Oceanic circi~lutiori ill olio 

of tho latest publislicttl Cllallellger v o l n ~ ~ ~ s s .  I t  will be noticed that  tlie tc~lnl)eratul~es il l  tllc? 
southmost part of the (full' are from 43 to 20'below tlie 1nc:ui temperatures of tllc sea betwc!cll 
tho depths of 100 to 400 f:~tholns, tlliLt within this r:tugo they :ire :L few (1egrc.c.u below t>lloso of' t l ~ e  
~lorth\vest part. 1Zot a11 these te~npernturcs-those i l l  tlic western part of the Gulf ;inti the I I I ( ~ ; L I I  

sea teniperatureu-itrc greatly snrpasscd by tliose i r ~  tlie eastern part of the Gulf. 'l'lic tlif't'erellce 
c:ornmences a t  the surfi~ce, illcresses wit11 the tlcpth until a t  250 ibtholns i t  a lnou~~ts  to :~l )oi~t  1S0, 
t,llenco i t  decreases until a t  about the dopth of TOO fatllorns the mini mull^ te~nl)c?l*atu~c of 394" is 
rcsched t l ~ r o ~ ~ g l ~ o u t  tho (fulf. 

Tho fresh mator wliich enters the norther11 part of tho G~ilf prosorves its ilutoliorny for a 1ulic11 
longer time and grcntcr distance from the coast tliali that  ill tlic soutllwest lbart. I t  also floats or1 
tllc snrface, but this is on nccou~~t  of its lightness or povc~.ty of salt :uld rather ill spite of its teln- 
pcraturc. In its progress toward the rnicltllo of tllc Gllll' it collstantly receives accessiol~s to its 
tom~)era t~~l .c  al~tl  salinity from tllc supply of tlie Gulf : ~ t  its greibteut deptl~s until tl~c? nl:ixi~nunl of' 
11eat and saltness are transferred to the surf'ace. 111 tho :rcco~npallying diagr;~lli the blue :i11d tl~t: 
.- . . . - . . -. .. .. -. . . -- - -- - - . . .- - . . . - . . . . . . .. . . . . . -. . 

"On the clistributiol~ of salt in the oce:iu, :w illtlicatocl I)y tliu spocific gravity of its mstors. Jourual R. Goog. 
Soc., 1877. 
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dotted curves, which refer to positions in  the northwest and northeast par t  of the Gulf respec- 
tively, :ire types of a peculiar shape which is frequently met with in the norther11 part of the Gulf; 
:uld wl~icli, accord~ng to tho observations made by the Fish Conirnissio~l and the Coast Survey :lt 
tho suggestiou of Professor Libbey, is normal for the left baulr or cold mall of the Gulf S t r e ;u~~  
fi.on~ Loug 1sla11d to Nantucket. Tlleso curves show the exietence of :I layer of light : L I I ~  vol(1 
water or1 the surface, ro:~cl~i~ig to tlio dopth of betweeri 50 and 100 fathoms and the ~naxirliilu ot' 
tleusity below the cold layer. The te~nperature curve, given by a broken liue, indicates the s11al)e 
which is peculiar to the vertical d~stributiorl of heat a t  :L greater distalice from the coast or ill tllc 
c#elltr:ll part of the Gulf, Tlie 1)eculiar feature of :I region of low teinperaturcs less t l ~ a n  430 ;it tllc. 
clel)tli of 330 fatl~onis, which is sllomn on Sketch B to etretcli through the ~ ~ i i d d l o  of the rnestel~li 
Gulf fro111 tho sontlierli ericl to about half\vay between tho RIississippi DeIta and Yucata~l, is 110 

doubt to bo attributed to tlie continuous transfer 01 heat towarc1 the surface. 
Concerning tho vertical ciistribution of salinity we infer from tho temperature curves that in 

tho central arid sontherl~ parts of tlie Gulf i t  decreases from the surface downward until ill the 
\resteru part tho liinit of  bout 1.087 arid in tho easteru part the limit of about 1.028 is reaclied. 
I n  the ~lortliern part of tlie Gulf, leaving tho illmediate coast region out of consideratio~l, tile 
m;rximum of gravity ie gcuerally found a t  a depth of fro111 25 to 100 fathoms, thence tlie usual 
decrease wit11 increasing depth to tho limit of 1.027 or from the mnxi~num below the surface do1v11- 
ward uritil a t  about tho depth of 800 fathoms tho ~llinimum temperature of 3940 is reached. Prom 
this del~tll  to tho botto~u the temperature relnalns constant, bu t  i t  is supposed that a s l igl~t  incrcaso 
of gravity takes place, siniilsr to that  which has been fouud to exist ill tlle ocean. 

The persistence wit11 whicli tile salt water follows up the traclts of the fresh water to its very 
sources, a s  is s h o \ \ ~  by tlle existence of water of the respectable density of 1.0177 very closu to the 
liorthorn sliore of the Gulf nird under the vcry mouth of tlio Rfississippi, can not be attributed solely 
to euorgy of force generated by difl'erenco of tcri~perat~uro : ~ n d  density bet\veen the wntc~.s of the Golf 
and the fresh river or rain water. \Ye l ~ a v e  i~butldant proof of the fact, \~hicll  has also repeatedly 
been ~~tatl~ernaticnlly demonstrated, that  such differences can o~ily proilnce a vcry sluggish motion.* 
But  \re recognize iu this energy the aggressiveness of tho titlal flood current which works aloug 
tlio bottorn of the sea arid :~ttaclrs the currents i t  meets from the flallks ;~nti  bottom wit11 incrons- 
i ~ i g  persistence ur~t i l  they aro completely reversed. I t  is safo to assume that  but for the tido in 
connectiou with the shoal bottoms n l o ~ ~ g  tlle northern shore of the Gulf, we \rould not find such 
high specific gravities as  from 1.021 to  1.0267 in the bays along this sliore. 

TRAOB O F  THE MISSISSIPPI RIVER WhTElE IN THE GULF. 

I t  will be noticed by an inspoetion of Sketch A sl~owing tile specific gravities that  the fresh 
water wliich is carriccl illto the Gulf by the Nississippi does not continue the courso of i ts  initial 
direction 011 entering tlie Gnlf, but  ia deflected to tho wostw;ircl to such :it1 cx t e~ l t  that i t  fillally 
reacl~es tho rniddle of tho \vestern half of the Gulf, instead of 11i;tking its way straiglit.froni tllo 
Passes to tllo Strait of Ploridn accordi~ig to tlie popular su1)l)osition. This cioflection to tho right 
is quite in accordance wit11 the observations of tho engineers ongageci upon the jotties of tho 
South Pass wlio report ;I decided incli~iatioli of the sediment of tho river tomi~rd deposition or1 the 
west side of tho Pass. Tllree diflere~lt explanations 1nny bo ndva11ce(1 to  : L C C O U I ~ ~  for this fact. 
Tlre rotati011 of the earth hiis the sarno effect upon a current of water flowi~lg fro111 :I Iiigller to a 
lower 1;ttitude that  i t  11:~s 011 an atmospheric current under similar conditions, as  tho tr:tdo \rilids, 
for illstance, and deflect i t  to  the right. This deflection, I~omever, can be but very slight, o~vilig to 
the s~nnllness of tho cliangos of tlio arcs of p:trallel iri the latitude of t11o nortl~c?~~ri 1)nrt of tho 
Gulf; i t  11iig11t possibly be an anxi1i:~ry cause, but  could not be the principi~l OIW. Tlic cieflcctiou 
~niglit  possibly be ;tscribetl to tlie effect of the prevaili~ig winds. Althougli the \\.ir~ds througl~out 
tho ye:~r lii~ve a11 c;lsterly tendency, they are far fro111 ~howing  tho coustancy :md steaciil~e.;~ wliic:l~ 
would bo necess:lry to prodnce the unifor~nity ant1 consistenuy ill the doflectiorr s1low11 to csist by 
tlio obeervatior~s. It certainly must have h a p ~ ) e ~ ~ e d  during the tinlo of obserr:~tions tliat there 
was a lull or oven a reversal of the wi~ld, but  the  observatioi~s fail to silo!\. iL clisposition of the 
-- -- - - - -. . -. - -  - - -- - .- 

IIandbucl~ der Oconnogmphie, 13og11slnw~ki nncl I<rIlmmol, \.ol. 2, 1). 286 ot 8oq. 
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water to file off to the left. We sl~all see later on that  tho Strait of Yucatan throve a volumo 
of water into the Gulf saliicierit to raise its level 52 feet, iii twe~ity-fbur hours; we have also reason 
to believe tliat tliis current gerlerally has the control over tlie eastern part of tile Gulf and also 
tries to gain tliat over the western part by pushing :I large volume of water along the Y u c a t a ~ ~  
b:uiks. Untler tllese colrditio~ls the wester11 or northwestern part of tho Gulf presents itself as thc 
most i ~ ~ v i t i n g  field for the t!iitrance of tlio Mississippi, t l ~ e  Inore so for the reason that the excess 
of cvapor;rtion over ~)recipit:rtiol~ will lrave a c o n s t a ~ ~ t  t cnde~~cy  to create a depression in the 
central part of the western Gulf. 

SPECIFIC GRAVITIES IN THE EASTERN PART O F  THE GULF. 

We have seen that the maters of the Gulf constantly gain in heat and salt 011 their may to 
tho middle of the Golf. From here they may sometinies be tlirncd back by the minds and currents, 
but  in general they proceed iu an easterly direction  g gain st tho trade minds toward the Strait of 
Florida. Tliis ]notion "against the wind" produces n yery activo ev;tporation by which the specific 
gravity of the surface waters is soon iiirre;lsed beyond the limit of tlieir ability to keep atloat. 
Descending, tliey carry down ~vitll t l~em a grcater arnorlnt of salt arid heat than could reach 
remote depths in any other way, eithcr by radiation or tr:tnsniission by contact. Sketch B, which 
gives the isothermals a t  the tleptli of' 2.50 f;~tllolns, slio\vs t11;lt the higlicst te~r~peratures nbovc 605 
are to be fount1 a t  tlrat depth in tliat part of tlie Gull' \vl~ich lics to tlit! northmarcl of the Strait of 
Yucatar~ arid to the westward of tlie Strait of Ii'loritla. I t  is in this locality then tliat me assume 
the process of :L descencli~~g warm current to be goir~g or1 wit11 the great,est precision :!lid i~itensity. 
A careful stndy of the distributioil of temporatnre :it the tlilferent, cieptlis of tho ocean, a study 
mliicli can be mado by any one by col~slllting the isot1icrrn:~l charts of the last issued volnrrie 
of the Cl~nlle~iger Expeclition, slioms that wl~enever by axccssivc evaporation tlie temperature arid 
specific gravity of n part of the occ:ln or clt~pcnde~~c.y of tho ocean, lilre tho lied Sea, is raised 
considerabljl :~bove that of tlie ocean, a system of circ.ulntio11 is fount1 to exist by mliioli a tran- 
sition of temperatures :~ncl densities is eff'cctet2, which c:irc:ulation proceeds from tlro groster 
depths toward tlio surfiice alld rea(:ll(?? out laterally to grcst distances, as  in tho case of the 
Mediterranean and lied Scns, Inore tlian li:11P m:ty across the Atlantic and Iridi:&~~ O C ~ ~ I I S ,  rcs1)ec- 
tirely. A t  this same dept l~  of 250 fatholna ml~ere wo find tc1nl)ersturos of above GOO i r ~  the 
caster11 Gulf, we find teni1)eratl1res :LS lorn as  440 in tlic mestc?ro part and 1 7 3  i n  tlle Caribbean. 
ITel~ct! i t  is assnmetl tliat t ~ v o  ~ystelns of undercurrc~~ts have their origin ill the eastern Gnlf; oric 
procccdi~ig~~estwal~tl a ~ i d  snl)plyi~~g the western part of tlic (f11lf witli 11e:~t aud s:tlt ant1 the other 
11assi11g tlirongll Yuent:111 Cliannel into the C:\ribbcnii freiglitccl with :I sopply of salt to the dilnted 
waters of tlris sea. Tlie lowest tt~ri~pernturc fount1 to exist in the IcIoritl:~ and Old 15:~Ii:un:~ cli:~11- 
riels :it tlie tloptll of 2.X f:atliorns is 550 or o~ily :I fern degrccs 1t?ss th:111 tli:~t in the eastcr~i Gulf and 
ilk the Atlant~c off tlio Ba l~am:~  Ihlands. Tliero appi~rently exists no necessity for ; u ~ y  undercur- 
rents bet\veen the Atlat~tic :u~d  (;1tI1; : L I I ~  it is I sigr~ifi(*aitt fiit:t Illat the doptli in thc shoalest part 
of tlio p:lssagcs to tho Gull' is ]lot Inore tltar~ sufficient to :~(:c.oml~~otlikt~ existing snrfaco curre11 ts. 
MTe are j)repnred to 1001; fbr a Iiigli specific gravity :it tllcsc dcl)tlts in tlie sout1ie:~utern Grllf 
correspontlir~g to tlic l~igli tcmpe~~atarcs. The observntions give 1.0580; this is Sully 0.001 inoro 
th:m the Cllallenger lCxl)c.ditio~l gives for the North Atlantic a t  co r rcspo~~t l i~~g  Intitndes and depths, 
but for reasons i~lready stated I can not hSSUllle full responsibility for t l~ese figures. 

SPECIFIC GRLL\~ITIES OFF TIIE CA.XPECIIE AND FLORIDA BANIES. 

If a body of warm water a t  any depth be lo\^ tJie surface loses part of its Itoat and salt by 
contact with colder water, tho increase of its clensity by s l ~ r i ~ ~ k a g e  in conseqncnce of loss of 1ie;~t 
a,lwaytya exceeds the decrease by loss of s:rlt. The warm ~ i t t e r  thus beco~ni~ig Ileavier si~llts to 
greatc?r dephts. If it t l ~ t : ~ ~  lia.l)p(?~~s t,l~:tt the WRI'III \vntcr toi~c:l~es l)ot,tom, as is t l ~ o  case at tho 
foot of tlie slopes of the two great banks of t l ~ e  Gulf; the C;~ml)ecl~c :~nd Florida banks, and can 
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s i ~ t l c  110 further, it fi~ids relief of its excess in weight by another process, which i t  is believed can 
best be explained witli tlie assistance of the subjoined table: 

Density oJ stnndurcl sea water at d i f c r e ~ t  te7)kperutures. 

The first c:olulnn giv(*s tenil)er:~tl~res t l e c r e ~ s i ~ ~ g  50 successively, arranged in the order in mllich 
tlioy follow wit11 descoritiirlg del)tl~. Tile seco~~d  colutnti contains the correspondil~g tlensities of 
shrntlard sc:;t w:lter which has tho clensity of 1.096 :it 600 17. Tliose tlerisities have been obtained 
by interl)olation from tllosu given by Professor Dittrnar in the first volun~e of tlio Chiillenger reports. 
Tho third colulnri gives the incroase of density corresl)ondi~~g to tlie decrease of temperature of 10 
for cacll telnporature. 7'110 fourth colum11 gives tlle successive tliffere~~ces of these increases. The 
lifth and sixth colurnns f~~rli ish t l ~ o  equivalents of salinity to t l ~ e  figures of the third and fourth 
colulnl~s respectively. All tignres in the last four columns represent thousandtli~ or havo been 
~n~iltiplied by 1 000. 

I t  will be noticed that tlio rate of expansion of sea water or tlle coefficient of expar~sion grows 
larger with i ~ ~ c r e ; ~ s e  of temperature, hut that the equivale~~t of sdinjty is proportioual to the 

( S  180.56-1) 
density (P= - *o- 1353). 

. .- -. 

( ' 
I -  
80° 

750 

70° 

Now, if I suppose 10 of lieat to be transferred fro111 tho lowest layer to the next one abovcb, 
fro111 400 to 45O, the contiitiol~s of oquilibriu~r~ require that with this traiisfer of Lreat 2.6 per uiille 
~rioro salt than co~istitutes an equivalent sl~ould be tra~~sferred froru the lowest layer. By this 
operation tho sali~lity of' t h ~  lowest 1:tyc:r will thorefore be reduced by 3.6 per niille m~cl its density 
by I .!I per millc. This decrease of tlel~sity serves as an eflect for tho increase by tho transmissiou 
of 11eat to acljoining colder water. Assuming tho contact of \\T:arnlor and colder water to exte~ld 
fro111 tlio botto~n t,o tlio surface there mill bo ;l tendency toward i~icreasod clensity through the entire 
deljtli of tho warm water, and i n  co~lseque~ice a sl~ifting of lieat and salt a t  every depth to a higller 
level with the effect of ~ieutralizing tliie tentlenoy. That a ~not io~i  sirniler to the olie doscribetl 
~~eal ly  t:~kes placo 011 tlro edges of shoals where warrn ant1 cold wstors nieot is sliowll 1 ) ~  the low 
tar~~pc?r.;~tures at the greater depths, ;lnd tho acculnulatior~ of heat mid salt : ~ t  tl10 surface off the 
C:~~~~pecho, Florida, axid l3aharua banks, but nbovo all in tho Gulf Stream off the coutil~clltal sllelf, 
:La will bc referred to again Inter on. 

I t  yet re1n:rills to be ~nel~tiollod that tlie change of temperi~turo witli tleptll is not by steps, but 
continuous, a ~ i d  i f  wo assulue tlensity or thu equivalent of saliliity either to bo a ful~ctio~i of tern- 
1)er:ltul.e (D=j.T) ; ~ n d  the charigo of tenlperature to be i~ifiuihsin~al instead of lo, tho figures of the 

dP af T A2D d f f  lL' 
tliirtl colurnu, which represents ZIP' will become --I ; tliose of tho fourth, 2-p, will becolno a ~ '  d l  
I11 short, the first differential coefficient will n~eaauro the quantity of salt ill m o t i o ~ ~  and the secol~d 
differential coonicient the quantity of salt which is neutralized by this motion. 
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THIC YUCATAN CHANNEL. 

Tho current wliicli passes fro111 the Caribbean Sea to the Gulf of Mexico through tlie Yucatan 
Cha~ulel is tile strougest one rnet wit11 by the 12la12e within the Galf Stream 18egio1i dor i i~g  a period 
of over seventee11 ~(?;LI*s '  e ~ ~ g a g c l n ( ~ ~ l t  i l l  surveys and explortetious. I t  occupies 11e:trly t l ~ c  entire 
widtll ot' tlle pass;tge L)ct\vc.eli Cl.al)e Cntoucl~e :LII(I Ui~pe S;1n Antonio, but clcvelops i ts  greatest 
strength from 3.5 t ~ )  5 ~liiles 011 tlie wester11 edge, close to the slope by whicl~ t l ~ e  C;trnl)ecIie banlts 
c1esct.11d to the basill of the I iulf. Accordi~lg to tlie seriiil current observations t:tkc~i by Lieutenal~t 
P i l l sb~~l -y  iu 18Y7 a t  11 st:rtior~s iulcl to the dcptll of 130 filtllon~s, t l ~ c  velocity clecreases r:tpitlly with 
incre:~sing deptli ant1 iliiLy be assnrnetl a s  zero :lt the dep t l~  of :ibont 200 l i ~ t l ~ o ~ n s .  A calc~ilatior~ 
of' the volume of \vatcr wllich pass?s tllrongh this cl~;lrluel i l l  t i v e ~ ~ t y  four I~ours, b:lsetl up011 these 
observatious, gives t l ~ c  ellormoils qua l~ t i ty  of 652 cnl)iu 111i1es or 2 717 cubic kilol~letres, which is 
suflicic~lt to raise the level of tlie wl~ole Gulf 59 feet withill the same length of tirne. From the 
observatiol~s wl1ic11 were take11 by the salrie oficer in the same year across the Strait of Florida, 
about 10 niiles to the west,w:trd of Hava11;1, we compute the volume of the water which passes 
tllrough tliu Strai t  of  florid:^ to tlie Atlantic within twenty-four hours itt about 432 cubic rniles or 
1 800 cubic kilomctres. Herice i t  appears that  only about 66 per cerit of the quantity of water 

wllich e ~ ~ t e r s  the Gulf-tl~rougll the Y11c:ltan Charlnel is c:iu.ric?d o f  by tlic: Gulf' Strea~ri. Making 
all possible allowarlces for wnt,elS whicll Iuay ptse fkoln the G~i l f  to the s t~ - ;~ i t ,  by tile passages 
:wound Plo~.itl;r Keys, for the existellce of : ~ b ~ ~ o r m n l  conditious during the tirne of observatious, :uitl 
for errors of' observ;rtiou and cornl)utitior~, we fitltl this deficit of 34 per cent car1 11ot bu velSy 
rr~aterially retlncc?tl, cer t i~i~l ly not l,elo\v 25 per cent. Wherever heretofore the cluestiol~ of (1iflkrenc:c 
of' volu~lie between t l ~ c  w;rters 1);~ssing through the Yucatan C11a1111el a11d t,l~e Gulf St.ibcanl 11:~s 
been r:~ised, i t  11ns beell clo~le v;~guely, and ans~veretl just a s  vilguely by the assertion tl~irt  
ev:r~)or;lt.ioll wonld onrry off ;LILY possible excess. Wl~ell we rcflec:t that  thc: Yucat:tu Cha1111el 
c l ~ r r c ~ ~ t  tlevelops sullic:icl~~t s t r u ~ ~ g t l ~  to raise the level of the ml~olc Gulf 52 tket \vit11i11 o ~ i e  (lay, n11t1 
that  ~ v e  do not esl)cc:t cva1)or:'tion to ;~ccomplisl~ Inore t1ii111 to clepress tho level idjont orle-sixtli of' 
:tri i11c11 tluri~lg tilt :  si~:lic le~igtli of time, mu see tha t  evaporntioll is utterly 1)owerlcss to ~~en t r :~ l i ze  
the r.n'ec:t of the V11c:;~tiln Ul~:tu~lel ourrent, ant1 we 11;~ve I I O  optiol~ left but to RSSUIII~:  that  t l ~ c ~  bull; 
of' t110 vol~irne of \v;L~(:L' ~11icl l  fi11ds I I O  esea1)e tllrollgll the (Inlf Strenrn rclturlls to tlle (;itril)be:ll~ 
Sea 1)y :In nndercur re~~t  si~uilar to t1i:tt which h:~s bee11 provet1 by Ilr. Ci11-pcrlter to ill the 
Strait  of (:ibr;tlt;u. : L I I ~  passes from the Meditorr:~,ue:c~l to the Atlal~tio. 

Under the supposition tha t  the did'erence of level betwcer~ the  Caribbean and the  Gulf, which 
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producos the current i r t  tlie connecting chaniiol, was solely caused by tho minds, there would 1)c. 
no ~~cbcessity for an u~~dercurrent, but if we assuine this dill'orence of level to bo entirely duo to 
t l ~ u  diEe~*errces of tomperaturc and cie~isity between the waters of the two seas, there would be au 
absolute ~~ccessity for an urldercurrei~t by wliich a body of water of very nearly tho volun~e of tho 
surface c u r r e ~ ~ t  would be returried to the Caribbean. (Tilo volunle of tho s~ibcurror~t \voultl be less 
by not quitn 1 per cent, on accoul~t of tlie difference of totnpetxturc cler~sity, con~prc~ssiol~ bj- 
pressure, a ~ l d  uuequal absorptio~~ of gases.) From tho ratio of the two cnrrents, tile Yuc.at>;~n 
Cl~:~ni~el cu~-l.ent n l~d the Gulf Stre:im, as i t  has been establisheci by tlro observatious citetl, rvc 
conc~lilcle thnt the difference of love1 between t l ~ u  Caribbean and Gulf is 1nai111y duo to tlie I Y ~ I I ~ S ,  

but that tho current wl~ic l~ passes froln the first to tlic latter is greatly strer~gtlle~~etl by tile t1it'fi.r- 
erlces i l l  tetnpei.atal~r~ ntld sali~rlty, arid finally tliat, provided that t l ~ c  rvinds did not sfiect tho Ic\-el 
of the C:~ribbean, there still \\-auld be a snrface current illto the C:nlf, thong11 greatly rednced ill 

strength, just as tl~ero is orie from the Atlantic to tile Medlterribne:~~~. 
There are only deusity observations of surface water available for the Caribbean, aud all cs:1111- 

illation of the telnporaturc curves affords tho only clew to tho vertical distribution of heat :tntl s;ilt 
i~ r  that sed. We iiotice irk the centr:tl part of the nortliwesterrl Caribboan a deep surface s t r ;~tu~u 

01' warm matar, \rater of an even temperatnro of 780 to 800, reaching to the deptl~ of 50 to 75 fi~tlioms; 
beyorld theso deptlis tho nsu:bl decline of heat takes place. Fro111 this arra~~gelnorlt of tempera- 
tures we c:onulude tliat the rilaxi~nuirl deusity is not to be looked for a t  tho surfaco, but a t  a dcptl~ 
of between 50 a r ~ d  75 fi~thoms, aud tliut from tlieso depths downward tho decrease is similar to tllnt 
wl~icli iu the c~ l i t r i~ l  and soutllwesteru Gulf cominonces nt the surface. 111 the viciriity of t l ~ e  coast 
of tho Ocutral h~ner ica~ l  M;L~LI, liigl~ te~nperaturos aro co~lfined to the surface; a t  :L d01)tll of 10 
fi~thoins tl~ero is :~lrondy a dcurt?ase of 50, aud the diff'el~once in tho tompor:ituro betwee11 tho waters 
ne:lr tlio cot~st ;inti thoso fi~rtller oA' increases with the depth until a t  350 fatllolns i t  reaches 133, 
iudici~tii~g I d i i l i f . r e ~ ) ~ ~  ill specific gravity of about 0.0015. Prom this depth oi1w:brci the diff'cronce 
decreaees until : ~ t  a deptll of 600 fibtlloms tho teinperature is uniforlnly foulld to be 400. This 
dispositiorl of tlie temperatures shows that tho wators of the nortlnvestern Caribbean are snb.iected 
to a heavy dilution which procoeds from the direction of the mainland mid roaches dow~irnard to tho 
depth of 600 fathorns. By oxitmii~iug the t,e~npuraturo curves of the Yucatoll Chanllel we see tliat 
the thick streturn of warm surface water has disappeared, that during i ts  progreBs to this cha~l~lol 
s strfficie~~t amount of salt and heat have been transferred to the surface to displace the inaximuu~ 
of density from the dopth of 75 fathoms to the eurface. There is yet e consitlerable body of cold 
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water on the Yucatan side of the  channel, bu t  a g:~in of GO temperature a t  the depth of 250 fathoms 
is  to be  recorded. 

This disposition of temperatures in the  Caribbean Sea, is entirely in accortla.uce with the views 
expressed concer~~irip the exister~ce of a11 u ~ i d e r c ~ i r r e ~ ~ t  from the Gulf of Mexico. I t  is  sul)l)oscd 
tha t  the  warm and slightly saline mater of the  Gull' passes in a sonthwcsterly d i ~  cctio~l t,l~rougll 
the Yucatan Char~nel, and beconiirig heavier from the loss of' Iieat, : u ~ d  in spit(? of the loss of salt, 
sinks down corlseoutively to greater depths, aud that  tlie liberated 11c;~t : L I I ~  salt by a system of 
successive transfers find their may back to the Gulf with the surfiace current. 

CURILENTS IN T H E  GVLF O F  3IEXICO. 

Tho current of the Yucatan Channel, by spreading : L I ~ C I  t l i i l~~l ing  out, so011 loses its strength 
after leaving the  strait  A t  a distance of 100 miles i ts  vc:locity is  retluced to 18 rnilcs. Tllc only 
place at a greater distance where i t  co~ltinues to sliow consit1er:lble vitality is a t  the ~lortlleasterr~ 
edge of the Campeche bank, about 250 miles to  the  northward of Capo Catoche, where velocities 

of 23 miles have been recordetl. These observations presun~:~bly ir~tlic::lt,o ;L xtror~g etlbrt: of tlle 
current to reacli the western Gulf by tlie shortest 1ao11te. 

The current observatiorls rnade by JJieuter~ant Vree1:ultl i l l  t l ~ e  yc:irs lXS!)-18!U fol. t l ~ e  ])uiepose 
of traciug the  connect,ioli of the Yncatar~ Channel a u r r , e ~ ~ t  wit11 tho (31ilf Stl.e;i~n :ir~tl to f~)llow [I]) 

tho oourse of thc! first-named currer~t  througli the  Gl~lf ,  Ilave becu protlnct i\w of' 13i~tller 111ol.c rlega- 
tive than positive results. I t  was fburitl tliat a t  tile c ~ ~ t r a n c o  to t l ~ e  Str:~il; of Ploricln, tjlle 
current mas generally from tlro direction of tlle Gulf, but ~o~ne t in i c :~  i t  hc;ttlctl froui tlle Yu(:atar~ 
Cllal~nel. By occl ipyi~~g twelve d i f i r e r ~ t  s t a t i o ~ ~ s  h c t w e e ~ ~  tlte Calr~~)ccllc l ~ a ~ i k s  ; L I I ( ~  the 3Iississil)pi 
I>elt;l, i t  was ascertained that  farther west 110 ])el. lna~~ent c:onditio~ls existetl, but  tha t  tlic c:~~rrc?~lts 
were very irregular and sonietirnes corl~pletely 1.everset1. 1 11;ive c:arefillly gone: over T , i e r ~ t c ~ ~ : ~ l ~ t  
Vreeland's observations do not fi~ld any ;~pl)arerit iri(:onsiste~ici(?s t l ~ i ~ t  (:ot11(1 11ot b ~ ?  casily 
exl)lairled. The Gulf of Mesic:o serves :is n sort of a receiving ~.esc~~*voir fi)is t,l~e vr:lters wllic:li I);LSS 

tl~rorigll the Yiic!atan Channel. Wllen tlic current of' tile c11ali11el \VOI .~~S  with full c?liergy i t  sl)~,ea,ds 
in every directiori between tlle C:bmpeclle I)iarilr : L I I ~  t,lie ~lort,ll ~I ioro  of C:ul)a. I t  i~ivades tllc 
Florida Strait, but  does not devote any special ntte~ition to it. I t s  main ol),jec.t itpl)enrs to be to 
gain control of the ml~ole Gulf by moving against i ts (:enter wit11 tl~c:  grt!;ltest folnae th :~ t  can be 
conceutratcad. \Vllel~ t l~cse  cronditions prevail t he  current ia mpposecl to Iioltl t l ~ o  waters of tllo 
whole Gulf in check and raise tlieir level several feet above tha t  of the Atli~rltic. A t  sucli tirnes 
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the waters of tho Gulf Strealu consist for tho slnallcr part of tllose directly transferred fro111 the 
Yncatttan Channel, brlt more esserltially of t l~ose \~11icl1 are  Sortwi into tlio Strait  of Florida by the 
Ilydrostatic pressure from tlle Gulf. But  wo 11;lvo see11 that the currcllt of the Yucatan Cllannel 
docs riot almt~ys work a t  lligll plmsure, that i t  is very char~geablo, :ind solnutimos falls o b a s  much 
a s  60 per ccllt. Whenever t,his is tllo ciise tlio peut-up waters of the Gulf are evcrywllere set into 
inotion toward tllc Strait  of Floritla, and uot olily f'orce the Yuaatttn strcaru tl~rough these straits 
but follow i t  up to the Yucat:an passage, attack i t  in its eastoru fl:ulk, wl~icli is tlio \veakest part, 
nlld actually force part of it back illto the C;lribbean Sea. This is no donbt the causc of tho per- 
sistent soutllerly currelit wlliclt Lieutel~:liit l'illsbury has rioticed to exist i1e;tr C:ll)e S:ln Antonio.* 
Xow we can also ur~clerstand \vhy to the \ \~?s t \ \~a rd  of tho Plorit1:l Uauk slloul(1 :it tilues fillti :c 
stl.ong current fro111 the s o ~ ~ t l ~ \ s ; ~ l ~ t l ,  il~tlitbati~~g a 1)owcrful nctioli of tho C;u.ibbc;ul current, alld 
t~gaiit a t  another tilnc :L still stro~tger c ~ ~ r r c l l t  ikolu tho northwartl, caused by waters which in 
consequeuoe of reaotior~ of' tllo Ciulf ;Lro 011 their way to the Strait of Florii1:l. 

Sunlniing up \vu til~tl I l1;1t the tiuio-honoretl theory, accoriling to wllicli the Gulf Stream hits 
its origin in t l ~ o  Yut:atat~ CII;IIIII~I, but mJtes tlle tlctour of t l ~ o  entire bortler of tlte Gulf before 
eutoriiig the Strait of Florida, has to be abaudoued. But  wo illso tilltl t1l;i.t tho theory which super- 

sedcd tho ono just nlelltio~~ed, and accordillg to which tho Gulf Stream made directly from tile 
Yricatnll Cllal~llel to tlio Strait of Ploritla, is not substa~itiated by facts. Another theory lnakes 
tho lrtoutl~s of the Mississippi tlio for~lltnil~ head of tho Gulf Stream; this tlieory is, a s  far a s  1 can 
scc, ~ \ ~ c 1 1  1nrit:11 widor of tile  nark tllan any otlier tha t  llas been suggested. 

Tho Gulf' Strc:i~ti :IS at1 al)prcc:i?l)le ;~ncl 1,ernianent current, or the Gulf Strcam proper, com- 
rnellces, :LS I~itas bee11 sl~owil by Liontcna~lt 13illsbury, a t  tllo extreme lvestorn c~itrailco to the Strait  
of' Florida. 

TITIC GULP STREAN IN THE STRAIT O F  FLORIDA. 

Actsordi~tg to tlin observ:~tions by Licutcllants Pillsbury and Vrecla~ld tho Gulf Stretun is a 
\vc:lk current, less tll:ui 2 miles per hour a t  tho comme~iccment of i ts  career, and hugs tllo 
JTlol'id;~ banlrti quit(! closcly, I)uril~g tho first 100 lniles of its progress i t  shifts over to tlle soutli. 
err1 sido of tho ~ t r n i t ,  practically rctrci~ts  from tllc Florida banks, but  ni:ikes colisiderablc gain 
in strcr~gtlt ; llleall su1.1:rt:o velocity, :lbout 24 ~niles. 

The to1nper;iture curi7es for tho western cntrallco of tllo strait  show t11:it tllu w1(1 \ \ . i~ t~ r  wllic11 
- - -  - -- - -- - -  -- -- -- 

* A~)pon~ l ix  Iio. 10, IJ. S. C. 9r. 0. Survey, Report for 181)0, p. Mi. 
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tlescends from the  Florida banl;s reaches llalfmay across the strait  and tha t  the warn1 water is all 
cor~ceritratetl Ire;lr tlle C:t~l)all shore. A t  the depth of 150 P~thoms wo ti~icl differences of 1 7 0  
I)ctween tllc te~nperatnre of the  cold water in the northern and warm water in the soutllern half 
of tlre strait, wllicll is a milch greater difference than any  noted in the Caribbearl Sea. 

In  collseql~enceof t l~ese  differences a lively exchange of temperatures mnst go on in the greatt:r 
clel)tl~s, and 111 conformity with this supposition me find already i r ~  t l ~ o  Havana cross section the 
clxtrelliely colt1 water oo~ifined to  the  vicinity of the  Florida Reefs, and ortly a few degrees diff'ercnce 
a t  trly depth between the water about the rniddlo of t he  strait  arltl tho aacumulat io~~ of warm 
water of tllc! Cuball co:lst, excepting the water directly under tlie surf:ice to 80 fatllorlls depth, 
\\,here tllere still exist diffelse~lces of about 5O.  The current observations, mllich were ca~sried on 
to a tleptli of 130 fati~otns, indicate a much greater depth of the Gulf Stream opposite Habana 
tl1:111 was concetled to this current on the Yucatan Channel, a s  much a s  600 fikt110m~ against 200. 
I*'rom the  tlistributiorl of tenlpcratures in t he  vicinity of tlre Florida Strait  i t  is i~if'erred, :IS llas 
;~lrmrdy been stated, that  there are no marked nndercul~rents in existence in this strait. The 
feeble undercurrent flowing in :t westerly directioo, mhicl~ the cor re t~ t  observationu appear to  indi- 
cate to the nortllward of the Gulf Stream, is probably of tidal origin. Tlle flood current is  sup- 

posed to cross the reefs from the  direction of the strait, and t h e  ebb current to  pass over tlie reefs 
irorn tile Gulf. The evel--cll:~~lgi~rg strength and directiorl o f  the tit1:tl currci~t,  ill conncctiotl wit11 
tlie ~ i t r y i ~ t g  fitrellgtll of the (full' Stream allti the uncert:ti~~ties of t l ~ e  mi~rds, 117ill l)roducc! all I<intls 
of' currents, whioli i t  will be tlificult to  attalyze. 13ut hero oli the very tllroshold of tho Gulf 
Strearr~ we firrd n condition of tllirrgs which is  c:tlculatetl to upset ill1 our preco~~ceived opinio~ls of 
the  Gulf Stream based oil the popular belief, a s  i t  firitls exl)rcssion tlot atert~ly i l l  the text 1)oolrs 
of geography, bnt also in the nrost respecfable works of' physic:tl gthograpllg. Almost everg t l~ i~ lg  
connected with tlleGulf Stveatu lias been a matter of cont~ .ove~-~y,  a11d if there existed any olie 
property or qualification of this stream upon which all opi~iiorrs :igreetl i t  was tlris, tha t  i t  carried 
sucli a n  imrrrer~sc :~moutrt of heat over froni the Gulf 01' Mexico towartl the slrores of Enropr a s  to 
very materially allloliorate the  cl i~nate of the  whole of western Europe. Now, instead of f in t l i~~g 
the  Gulf Strcani well cqnippecl on starting on i ts  long jourrrcy \\?it11 RII ilrcxll:c~tstible supl)ly of 
salt  : L I I ~  he:it, wc find tha t  i t  a.ctllally does not s tar t  ont. with so nlucli of 1 1 1 ~ s ~  con~modi t i~s  a s  (:all 
be 1)ic:ltetl up  anywhere in the Atlautic between Bermutla and the  West Indies, or Souther~l States; 
Inoreover, i t  carries the best par t  of its supplies on its tsurface, where by diflusion nncl dilutior~ tlley 
are liable to be soon dissipated. I n  consequence we are not greatly surprised to find that  tho 
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Gulf Stream's stock of trade, lieat and salt, has nearly given out by the time i t  reaches Cape 
Florida. 

Tlic cold meter ill tlie mestern half' of the strait  opposite C:~pe Florida reaches nearly to  the 
surface, and a t  t l ~ c  deptli of 250 fstl~oms, ~vitli tcml)oratures r;lrigi~lg from 460 to 540, strctchcs 
nearly across tllo cntiro width of t l ~ c  strait. 'l'l~e specific gravity, in co~iscqrieuce of the :iflius of 
colt1 water, Iins gone tlo~vn below 1.0280. Lucliily for the Gulf 8tre:lni succor is  a t  I I ~ L I I ~ .  A s t r e i ~ ~ n  
of warn1 and highly sal i~ic  water, wl~icli has bcen moving 111) fro111 tile Oltl 13i~l1i1111:~ Cli:~~iuel through 
tho Santaretn Channel close to the grent 13:tlialnn Banli, is r r ;~dy  to .joi~i tlin (;ulf Stremi nut1 
restore the t o ~ n p e r a t ~ ~ r o  : L I I ~  specific gr:lvity of its e:~stern edge, 1le;lr tile Iiernil~i Islarlcls, f~l l ly  up to 
thc Hsbana standard. The strongest current or tho axis of the Gulf Str(*;i~~i is (111ito close to  
Cape  florid:^ (about 13 ~nilos nwiiy), over n tlr~)tlr o f  nbont 230 fnthotns, with n Lotto111 tomperatnro 
of 3-10. Here is :ibont t l ~ c  nearest nl)l)roircli to la11c1 a ~ t d  the lcast tloptli o f  \\-;~tc>r :uld tlie strongest 
currelit of fro111 :l to 44 lnilcs in tho course of the (hilf Strc~a~ti. ~ l c c o r t i i ~ ~ g  to a di;igrani (So. 51) 
wliicl~ accolnl);iuies Lieu te~ia~i t  'I'illsbury's repol t on tlie Cf~ill' Strenni (lieport of 1801, Appcl~dix 
10) the Gulf Streitm current 11ci~rIy everyml~e~-e ill tlie C:L~)O Florida section renc:lies within a short 
clistauce of tho bottom, :inti \vit,li i ts (.:istern fln~rlr a t  :t de1)tli of 3.50 l:~t~liolns iuid with a voloc$ty 

of about 1 4  miles :tpp:lrel~tly sc:r:bl)cs tho l~o t to~n .  Tho tc~~il)cl.i~t~ii .e cal1rves display ;ui irregular it;^ 
near tlie b o t t o ~ ~ i  of the strilit mliicli :it tlleso (1el)tlis is s o ~ n e t h i ~ ~ g  \.cry un~~su; i l ,  :111d reveals a 
fitrange state of comniotio~~. 'J'l~is state is supposctl to be producetl by all cmoou~tter be t \vcc~~  the 
cold \vnters whioll Il:~.vo t1csc:entlcd from the  florid:^ reefs with tho \varln water nlovilig np from 
the Ssntarem Clinnnel. MTc infer from tliese curves that  tlie s t rcngt!~ of tho Florida cnrrent., 
whicli enables i t  to u~~tl( t rrni~le tho Gulf Stre;~111 axid fi~)re:~(l IOJ\, t:e~nl)erntures Iinlfuray :icross tlio 
strait, lins depnrtetl, and tll:~t lieliceforth this oftice a nu st bo :ittc?nded to 1)y currellts wllicli come 
from a morc 11orther.11 Iatitnclo nlltl 111ovo along the Atlaiitic border of the Cnited States. 

TIT& CiULlr STREAM I%ET\\'EISN CAl'ES I*LOltIl)A AN11 IIATIL'ERAS. 

Tllo ton~per.sture cnrves given for tjlio C l ~ n r l ~ s t o ~ l  aud Capo Hattcr:is sectZion slio\\- certain 
peculiarities \vliiclli are colnn~ori to all soations of t l ~ o  Gulf Strcaln oxi~mille(l by tho (Joast Survey, 
inclndii~g thoso ill tlio li'loritla Strait  and also t l ~ c  Yncatan Cllnnncl. They :ire d s o  ~ioticeablo 
in tho Cl~alloligcr cross soc t io~~s  of tho (;ulf Stre;1111 from tho Beniiudas to S ~ I Y  Yorli :~ild froln 
Halifhx to tlio 13ermntl:ls. These 1)eculiarities i ~ ~ c l u d e  tlie existonce of n body of very cold and 
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light water to the left of the Gulf Stream. The Gulf Stream itself generally is several degrees 
warmer a t  tho surface than the adjoining water of tho ocean, but the groat heat of the Gulf 
Stream is confined to a superficial stratum; below the depth of 150 fathoms i t  is actually a great 
deal colder than the ocean to its right. Sketch B shows the ten~perature of the belt of cold water 
which skirts the Atlantic coast of the Southern Statos to be about 450 a,t the depth of 250 fatli- 
oms. A t  the same depth we find the ocean all the way to the Berrnudas to be possessed of the 
very uniform temperatures of from 600 to 650. The isothern~al of 600 is found to bo about 40 lriiles 
to the eastward of that of 450 and within this distance of 40 miles the transition of te~nperatures 
from 600 to 450 is effected. 

111 conformity with the views expressed when speaking of the specific gravity of the water OK 
the Florida and Campeche banks the transition of temperatures has a tencloncy to increase the 
density of the warm water. 

The preservation of density implies the liberation of part of tho salt and heat. The heat and 
salt set free will rise vertically until they reach the surface. This-process is assumed to be going 
on along the mliole length of tho continental slope from Canaveral to Hatteras throughout the 
whole breadth of 40 miles in which the transition of teluperature is accomplished? and to produce, 

by accumulation of salt and heat on the surfaco of tho ocean, the phonomonol~ known as tho Gulf 
Stream. 

The theory up011 which the marmtli of the waters of tlie middle North Atlantic betmeen tlic 
depths of 100 and 600 fathoms generally is accounted for is no doubt correct. A very active 
evaporation, produced by the dry and steady trade minde, cuuses tlie surface waters to sink ant1 
carry down a great amount of heat and salt, in the mariner already described for tho oasterri part 
of the Gulf, with the difference, however, that in the Gulf t l ~ o  process is restricted to a very slriall 
area, while on the Atlantic i t  takes placo over the wicle expanse of tho sea. 

I t  has been mentioned that tho Gulf Strean1 as a carrier of lieat and salt  receive^ a very 
timely addition to its stock when opposite Cape Florida, but far more abundant supplies l~avo 
been accumulating near thehorthern entrance to the Strait of Florida waiting for the arrival of 
the Gulf Stream. We can do no better than quote from the report of' Lieutenant Pillsbury, 
already frequently referred to, to account for the presence of theso warm ~ tnd  liighly saline waters 
to tho llorthward of the Florida Strait: "There is another body of water to the northward of the 
West India Islands, which, driven' by the trado wi~,tls, is moving to the \vestward. This is a slow 
current, but when i t  joins the Gulf Stream proper off' the southern coast of the United States i t  
materially adds to the latter on its way to  tho nortliern seas." Prom Cnpc Canaveral to Capo 
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Hatteras tlio Gulf Streani rnLintains its liigh tsmperaturo ant1 sl~ccilic gravity; if the observ:~tions 
can be relied upon, mo have in the vicinity of Capo 1l:rtterns aiid Cape Fear gravities of d)ove 
1.028. It is certainly surpr is i~~g tllat within 40 lniles of Cape Hatteras arid so far away from the 
regions whero according to tlio best publislied charts me mould naturally look for a maximum of 
specific gravity, we slloiild And \raters of such density as is 110whoro else met wit11 in the ope11 
ocean, and which only fiuds its oqual in the Red Sea and tho eastern part of tilo Meditorra- 
nean. But liow does i t  happen tliat the Gulf Stream near Cape Hatteras, a t  such a great 
distance from its source, a t  tlio coniparatively high latitude of 360, and i l l  the close vici~iity 
of the cold current, whicli soliletimes is called "tho Labradorv and again tlie cold mall," shor~ld 
have a ttcmperaturo and density esceeili~lg that  of the adjoining ocean? Wo Imvo scen that tlle 
stoclr of salt ant1 Iieat, witli which tlio Gulf Stream started on its jonrney, nl~nost gave out before 
reachilig Floridi~ Capo, arid that ul)on entoring tlle open ocean the Gulf Stream draws its supl)ly 
frorn t l ~ o  \v;~terri i t  meets. Now, 82i surely as stream can not rise above its source, the Gulf 
Strearn coultl not bo warmer and salter tlian tlie ocean if i t  liad not an iudependent rjourco of 
supply. Accol-cling to tlie explaiiation \vhicl~ wc liavo adva~iccd above, this source of supply is in 
tho lowor doptlls of the Gulf Strearn, and tho acquisition is made by verticitl iustond of horizontal 
circulation. 

Tliiv might bo tlie proper place to make somo inquiry about tllo eff'ect of tho distribution of 
salt i~nd  heat as we find i t  in tlio Gulf Stream upon its level, and about tho effect of difference of 
level upou tlie Gulf Streain current. These, however, are inatters n.11ich require careful study 
a ~ l d  Inore c:~refr~l :uld conipreliousivo observations than are a t  present available. For the 1)urposes 
of the subject in liarid i t  wns quito sufficient to accept the esistcnco of tlie Gulf st re an^ current, as 
it is revealed by esamin:ttion, as n physical fact, a i d  to confiiie ourselves to n study of its relation 
to tlio temperatures ant1 specific gravities of tlio waters of tlie At1;tntic. 
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APPENDIX NO. 7-1895. 

GRAPHIC: METHOD O F  REDUOING STARS FROM MEAN TO APPARENT PLACES. 

The reduction of starfi from their ~ucan places a t  the begiri~ting of the year, as given in tlie 
catalogue, h tl~eir :tpparerit p1:lces a t  any give11 time, as found by obsc?r\ atiol~, forms n vcry cou- 
siderable p:trt of the astro~io~nic:~l cal(:ulations made in tho Coast a11(1 Geodetic Survey Office. 
'I'his worlc is especially Ileavy ill our latitude com~)ututio~ls, allti tho labor has be011 acco~~tusted in 
recent years by tlie : ~ t t e ~ i t i o ~ ~  given to tho subject of latitude v;~ri;~tion. 

Tliero aro se\lor:ll ways of abriclgi~~g the nu~lierical calculations, clopending on tlio relation 
bctwee~i tlio nunibor of stars observed a11d the numbo~. of nights on which observations are 
n~aile. 14'01- oxample, if niariy stars aro observed on two or three co~~sec~itivo nights, dift'erential 
t o r ~ n i ~ l : ~  111iiy bo applied by mcms of' wliiol~, the position liaving beon obtsi~led on :illy olio dato, 
that on ~ilcc.eetli~~g dates niay be fou~ld ill irbont o~~c- th i~* t l  tlio tinlo recjuircd to get the first ouo. 
Tlris ~nctliocl is given in Appendix Xo. 13, Coast ;~ild Geodetic Survey lieport for 1888. Wheil, 
however, observations are c o ~ ~ t i ~ ~ u e d  for rL 1011fi ti1110 on the sit~iic stars, a oontlition tllitt r~eccssarily 
Sollows in researches on tlie variatio~is of latitutlu, the red~lctiorls (.an bo vcry niucll facilitateti by 
;L lnotliotl employed i r ~  Al>l)enclix No. 2, ltcport for 1892. Tliis methocl, \vl~icl~ consists in ttpplyiug 
Besscl's ~ l u ~ r ~ b e r s  by diff'ore~lcos, en;~blcs the coruputer to obtain snc~ceedit~g tlates in about olio- 
fourtl~ the tirno required by tho i~sual way. There are riiany c:~scs, I~o\vcves, t11;tt do not fall 
strictly witl~in the foregoing ci~tcgories, :uid to nioet tlicso ilio presont gri~pliical nietl~od llaa been 
devised. I t s  adva~itages are rapidity a11(1 east3 of apl)licatio~l. No nunierical work bcing neces- 
sary, tho fktigne attcndi~lg ~11~11 operations is entirely avoided. Tllo nccor:lcy of tlte method can 
be increased to  :my desir:~blo cxtent by enlarging the scale. Tllat adopted in tlie follonring descrip- 
tion \vill, I~o\vever, lucot all the requirements of our prcsel~t i~~s t rume~t t s  :~i~d*i~~etltods of ol~serva- 
tion. This lnotllod was originally tlevisotl to sl~orte~i tho \vo~~lc in the 1:~titutlc co~~il)ut:~tio~~s,  and 
has, tliereforc, bee11 used only for cleclinations, but, follorvi~ig tho same pri~iciples, its :~pplioation 
to riglit ascensions is also easily m:lde. 

GENERAL I)ESURII'TION. 

Threo general diagrall~s are given. Tho first shows the lines necessary for all the stars and is 
the regular \vorlring sheet. Tho second and third are iutel~ded to show the co~lstrnction for star 
No. 1351. ((:at:llogue of' Stars for 0bscrv:~tioiis of Latitude. Ap1)entlis No. 7, Ruljort fbr 1876.) 

111 1'1. I we II:LVO a gl-aphic representation of the (lay nulnbers A,  13, G, I ) .  Tho d i~ i i e~ i s io~~s  
given refer only to the scnlo uscd in :tctn:~l worlr ancl ilot to the lwinted sheets, which havo neces- 
snrily been recluced for convenience of publication. 

On a qu:~dmut drawn wit11 a radius of 20 i~ichcs, 1'1. I, spaces arc laic1 ofl'cqual to h d f  degreos, 
corresponding to two millutes of riglit :lscension. This scale enables one to indicate dcc1in:rtions 
to tlio nearest tenth of a degreo ttucl right ;~scensious to the nearest lialf minute lvitll the greatest 
facility. With tlio exorcise of a little care, on a sligl~tly increased scale, the error in l ~ l a t t i ~ ~ g  tho 
forlner need not be more than a minute or two of arc, and tlie latter may bc plattecl wit11 a 
corresponding accuracy iu timu. Roughly speaking, tlio uncertainty of layirig down the two 
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fii~rctions may be stated as  about six seconds for tlre riglit ascensions arid one and one-llulf minutcs 
for the declinations. Witli the above-statcd dimensions the trigonometric.al functions iriay be reml 
off to three places, and tlie multiplication, by tlic graphical ~rretlrotl, of tllese functions by tlre d:iy 
numbers can be accomplished so tlrat the greatest error will bc oirly :L fc\r Iiundredtlrs of a sccontl 
of arc, wl~icli is abundantly sufficier~t for tlre reduction of star places for tlre ordinary latitude 
observatio~is with the zenith telescope. 

Concentric with the qnadrant having a radius of 20 inches another is drawn with a radius of' 
20.05 inches. This is for the purpose of filrdiirg 20.05 cos a. On tlio two radii bounding tlic 
qos(1rants are laid off spaces of tenths of arr inch. Tlrc c~ntire radios is, tlrerefore, clivided into 
200 parts, mlrich en:~bles us to read to tlru tu70 thousairdth part of it. Tlrrouglr theso points of' 
division lines are drawn parallel to tlie radii, the result being that tlre critire snrface is divided 
into siaall squares. 

The divisions of the quadrant are numbered for declination in the center, ant1 for right 
ascerisio~r on eitlrer side. The degrees of decliliation are not i1rdic:ated agiiin on Pls. I1 and 111, as 
tlicse arc only i~rte~itled to illustrate the rrretliod by application to a special (::me. Tlie trigono- 
metrical functions for the declination are used, liomever, on tlrese sheets as they would nppe:ir 
on PI. I. 

The liours for tlre last argument are so clrose~r tlrat tlro li~res representing the star nuriibers 
u,  b, c, d mill f:dl liorizontally. This facilitates their inultiplic.ation with the day ~rumbers A ,  B, 
C, II), which are a11 platted ~~ertically. On the ~nargi r~  is iudicnted tho space ill wlliclr tlre right 
ascensiolrs must be sought for the diff'erent star nunr1)crs a, b, c, d. A ~ ~ c g a t i v e  sign before tlie 
hours i~~dicates  that the trigonornetrical function is to be take11 i r i  this fiense. 

The quantities A, 11, C, D are platteil on tlic Iitrgest scale possible wit11 tlre :icconrp;uryi~~g 
quadrant. 'I'llis necessitates a slight clrangc ill thc values of A. a ~ r d  tlrey are 1:iitl down on a scale 
ten times thc:ir real value. For example, tlio value on June 9 is 0.507 :~nd is plnttetl as 5.07. 

J? may range from + 9" to -01', so tlie margilral ~iurnbers arc used ant1 tlrc correct value of tlris 
quautity niultipliecl by any of tlre trigonometric:il functions \s7ill be give11 by r e a d i ~ ~ g  the result 
from the scale. a t  the left. 

C slid D range from about + 30J1 to -201'. Tlrey are p1:ttted so t1r:tt thl: r:~tli;ll v:ilue \roultl 
be 20. Siiicc they arc both sy~rllrretrical with rcfererrce to the lrorizo~~tal line p;lssing tlirougli tlrc 
center, a11 values are platted above the horizo~ital radius and negntivo virlues, in all day ~iumbers, 
are niatle app:trent by usiirg a right line in mlricli dots :ire m:tde for eaclr itidivitlual day. 

Tlre scale of dates is laid off irr tho niiddle of the sheet and tlre val~ic of tlrc d:iy iiumbers a t  ..I 
spec.ifietl time may bc found a t  the i11tersec:tioir of tho c.orrespondi~rg curve, with the vertical li~rc 
tllrouglr the given date. J3y moans of the Irorizontal li~les the V:LII~CS of 11, B, (7, 1) ]nay be 
transferred visually to the margin. 

For examl~le, on dullo 9 me have tlie values 

Referring now to PI. 11, we slrall slronr tlre constructio~r of the quantities 

((I A = 20.05 cos rv x A 
bt B = - sill (xxJ? 
c1 C = (tan (J c:os 6  -sill rx ~ i u  6 )  x C 
dl D  = cos n sill 6 x D  

It sllould be borne in mind, lro\vever, that  ill actual practice the method is vory 11ruc1i slrorter 
than mould appear from the lines drawn ill 1'1. 11. 

For esaml)le, in finding the value of ccl A wlren we ]rave once Incated t l ~ u  position of the right 
asce~rsiori l G r l  33"l.5 011 the quatlraut, it is see11 by mere inspectiou that tlro qu:t~itity 20.05 cos (w i.4 

equal to - 7.38. In fact, i t  is riot necessary to ltrrom tlre lruurerical value of this quantity, si11c.c. it 
is to be rnultipliccl by A,  arrd i t  is only the final product that mc care to tletermiiie. A fine thre;ltl 
being :tttache(l at  tlru center 0 :ind tlrc other cntl 1)crng 11cltl 1)y tlie 1r:~lrd :rt J, tho irrtersectio~i of 
tlris thread with tlie vertical liue througli the poi~rt of right :isoension ( G )  gives a t  once tlle v;tluo 
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of n1 A or -3.74. No lines are actuaIly drawn, hut the final products are fouiid by projectiug 
selectetl points, with the eye, either horizontally or vertically until they meet t l ~ e  line of the thread. 
This visual projection is rendered easy and accurate by the small spaces into mliicll the slloet is 
divided. 

Moreover, on tho regular worlting sheet both tho quadrants i~ldica~ing riglit ascensions and 
cleclinations and tlie curvcs for the day numbers aro drawn. The c1i:rgrams are separatecl for 
illustratiori :~nd to avoid confusion in the constructioii liiles wliicl~, in tlio regular nrorlr, arc never 
tlrawn. For tlie sake of cornptu~ison, the logarithmic con~putatioli employing Bessel's riulnbers is 
here given for the apparent doclil~atiori of star No. 1381. 

Catalogue of stars for  observal.io~~.s of' lu.titzrr7c, Appentiix No. 7, Report for 1576'. 

REDUCTION FROM MEAX TO AI'I'AllENT 1)XCLINATION. 

tog. h-0. 
a=16'1 33rn 41'=248~ 25) sin a=9.9684,, -0.930 
6 =  53O 7) cos a=9'5657,, -0.368 

sill 6=9.9030 + o%oo 
cos 6 = 9'7783 +05a~ 

QRAPHIO DETERMINATIONS. 

T~I-11s. 
a' b' c' 

ao'os, cos a -sin o tan wcos 8-sin asin 8 

BEDUCT'IONS IN DECLINATION. 

Co?)rputaiion. 

Logs. a' b' c' d' 
" A B C D  

Nos. a'AhlB c'Cd'D 
For June 9: 

NOS. n' b' c' d' 
A n C D  

Proceeding now to determine the quantities a l A  b l B  clC dl11 for star No. 1381, we shall indi- 
c.:~te data and Anal results by full lines; construction lines :Ira dotted; partial results nrliich are 
il~termedistc!, bet\reen the data and the results, such as tlie values of tan cd cos d, sin n sill 6, eto., 
aro shown ill broken lines. The reduction is mada from the nieau place on Jauuary 0, 1898, to its 
apparent place 011 June 9,1895. 

The position of the star is (taking tho nearest half minute in a) 
Right ascension = a=- I GI1 3311'.5 
Declination = 6 =530 7 )  

FIRST TERM. 

LOZS. 
I .3022 
9'5657x1 

0'8679t1 
9'7055 
0'573311 

-3.74 

-7'35 
$0'508 

To got a l A  =201'.0S cos a x A. (See PI. IT.) 
We seek the value of n in the quadrant rnarkcd (a and d)  and rend st once the value of 20.05 

cos nor  P8 on the outer oue of tho arcs. The nogativo sign before 1G indicates that the cosine of 
tho right ascension is minuw. This quantity, mliich is -7.38, is to be multiplied by tho value of 
A on June 9. On this date me see by inspectiou from PI. I that A equals f0.507 x 10 or the line 

I-ogs. 

9'9684 
0.92151~ 
0.8899, 

-7'76 

+oe930 
-8.35 

L O ~ S .  L ~ W .  1 LOP. 
9 '63 73 9.96845411 
9'7783 9'9030 
9'4156 9.871411 

+0'2604 0'7437 + '004 
om01 7 

9'5657rt 
9 '930  

9.4687. 
0'552 I , ,  I .3026,) 
0.5538, 0.7713 

-3'5s 1 + 5.91 

+ 1 ' a 4  
-3'57 

- 0.294 
-20'07 
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BI. Iu order to ~nultiply the two lines PC and HI, I is projected to J. Tho point J is tlie inter- 
section of a horizontal liuo through I and a verticel lino a t  a distance of 10 i111its from tlie origin 
0. The point of iritcrsectioli of the vertical through G and the line J O  dcterrr~ines the lengtli 
of tho line KA, which is equal to P G  multiplied by ZI or 20.05 cos cxx A, tl~ercfore, 

alA=-3.74 (:rgreei~lg with the logarithmic computatioli previously given). 
This follo\vs fkom tlie proportion 

Id : 1 ~ 0  :: 1~Ii : 110 
or III: 10 :: LIC: FCI 

Ill x FG 
TIencc LI i -  - 10 

whicli gives CIL in correct nnits, sincao the value of' A or 0.507 m:ls plattetl on a sc:~le ten t i ~ ~ l e s  its 
true value. 

When a ~lulnber of stars a1.o to be reduced for the si~nie date the point J applies to :~11, :lud 
the values of (&'A for thc separate stars are tlie vertical l i ~ ~ e s  i~icludecl between tlie axis of abscis- 
sas and tho liiie J O .  T l ~ c  lines are, of course, vertically under tlie points on the arc correspond- 
ing to the stars' riglit :~sce~~sion.  

l'or the sake of' uniforniity ill the process of rniiltiplicatio~~, the day l~ul~ibers A,  B, C, D are 
always projected to tlie vertical soale a t  the right ~vl le~l  findir~g tlio products alA, bllJ, clC, dlI). 
It is evitlent tliat the sanie resnlt 1vo11ld ensue by projecting tlie star numbers a1 b1 c1 t7/ to tlie 
horizontal scale a t  tlie to]), drawing t l ~ e  r:ulinl line and ~lleasuri~lg tllc. i~itercopt obt:rirlecl by pro- 
jecting the day numbers to the left. For example, if CI' is projectetl to 1 t ~ I '  and ? t & I 1 0  is d ra \v~~ ,  i t  
mill intersect tile line J I  prolongetl in IL1/, giviug lJI11C"= - 3-74 as before. The algebraic pro- 
portions may be written out simi1:~rly to those above. If CI is projected to qtz' and tlio l i i~e w,,tf0 is 
drawn, i t  will intersect the line JII1 prolonged, in Iil giving L11T'= -3.74 as before. In  tlio 
figure the lines Gnbl and ?n10 are not dr:rmn to avoid confusion with lines alruady drawn. With- 
out writing out the proportio~ls it is quite evidcrit tliat in the triangle L'IZIO tho lino I1lRf is 
7-35 7.38 
-of LIO, so that it is equal to -- of (2 x 3.05). Likowise 111 tho triangle L1'E1'O tho lino 
20 20 

7-35 7-38 
L'lK'l is - of L7;"0 slid is tllcreforo - of 5-05, botli of thesc being equivalent to tho first 

10 10 
construction, viz, 7.38 x 0.505. 

To avoid extrapoli~tion, in cases wliere tho value of 20.05 eos cx is represonted by a line longer 
than ten units A, may be l)lattcd on :L scale twice as large as that just used, ~rhicli \~Tould lnako 
tlie point I fall a t  I1. I1 is then to be projected to J1 aud tho value of alA is as bofore - 3.74. If 
A is platted on this scale nearly every value of 20.05 cos cx will be sliorter than tho 11orizo11t:~l dis- 
tance between 0 and ttlie point to which I1 is projected, or J1, ant1 the v:llues of alA v7ill be ver- 
tical lines lyi11g between J1 and tho center, so that the olily extr:~pol:~tion resol-tctl to is that for 
values of a1 between 20.00 and 20.05. But IIO sensible error would be introduced by following tho 
first construction. 

Tho scale a t  the left or right gives tho result in correct units. This f'ollo\vs froin the proportion 

IPJ1 : HI0 :: L X  : LO 
or ]I' : 1110 : : LX : 2'0 as previously given. 

Hence 
HI' x PG (0.505 x 20) 

LIL = - 
II'O - 20 

To get b'Jj = - sin tux U. (See P1. 11.) 

We now uso tho inner quadrant or tlie one tlescribed with a 1-nt1ius of 20. 
Find the right ascension in tlio qiladra~it marked (2, and c). The sine for radius 20 is equal 

to MN or - 0.930 x 20. The value of B, on Jnno 9 is HP or - 8.35. Project P to Q. Tho inter- 
section of tho vertical lino through AT with tlie line OC) givos the polrlt It aricl tlio distanco .Ti8 
read from tho scale gives 75"7, which is tlio valuo of sill axB.  
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In  actual work the thread being held a t  Q and the point N being solected by inspection, the 
position of R and its valuo on the scale aro re'd oil' instantly without either drawing lines or 
writing figures. This advantage, of course, applies to all determirlations by this method. 

We have the proportion 
H I Q  : H I 0  :: Sli : 80 

or H P :  H I O  :: SIZ: l i  

The valuo of biB is thou - 7-76. 
As in tho case of aJA all reductions for stars on June 9 have one point i11 common (here Q) 

and tho vsluos of sin n x B  will appear as vertical lines included between tho lino QO and the 
axis of A: 

I11 giving tho values of tho trigonomotrical functions, tho factor 20 is always written, as that 
is tlle nun~ber of units in the radius. Tho natural value of the function is, of course, the first 
factor. 

TIIIItI) TERM. 

To find 
ctC = (tan ~7 cos 8- sin cu sin 8) x C 

~7 = 230 27/ = obliquity of ecliptic 
tan ~7 = 0.434 

Wo first find tllo second term of tho parellthosis. 13y tho smno construction as mas used for 
blB tlie sine of ru is - 0.930 x 80 = JiN. The sine of 6 is TV or +0.800 x 20. Theso quantities 
nlllst be multiplied i11 such a way that the product is a horizontal line, viz, by projecting N to 17 
and noting tlle point where the line UO intersects the horizo~ltal line through V. Tho line X Y  
is equal to - 14-8s or - 0.744 x 20. We therefore have for the second term of tho paronthesis on 
tho actual scalo 

sill n sir1 6 = - 0.744 x 20 = - 13.88 
This SoIlows from tho proporti011 

q u :  q o  :: A T :  X'O 
or l l lN:qO::xY: I'V 

NhTx T V sin cx sill 6 -0.030 x 20) (0.600 x 20) 
IIence x y =  - - . - - ( 

q  0 !lo 20 
= - 0.744 x 20 = - 14.88 

Wo now find the first tor111 of c' = tan o cos 6. 
Tho cosino of 6 is X V  or + 0.600 x 20 = 13-00. 
Project Vto Dr. Dram O W .  Whore this intersects the horizoiital line througll :ll determines 

tho distnrlcu ZB which is 
tali ~7 cos 8 or + 0*2(i0 x 20 = + 5.20 

tho sum of tho two terms of c1 is thorefore (5.20 + 14.88) or 1 .004~20  = 20.08. The distance ZO 
is t\venty timos tlio natural tangent of tlie obliquity of tho ecliptic and tllo lino through Z is drawn 
once for all, as it is common to all the stars. I11 order to havo tho two terms of c1 011 the same scale, 
Z is taken a t  a distance from the axis of of 20 x 0.434 = S6GS, so that we havo tho proportion 

q W : q O : : Z E : Z O  
or X V :  qO :: ZR: ta,n ~ 7 x 2 0  

V x tan w x 20 (0.600 x 20) 
Honco ZE = -- - 

!lo 
(ti11 w x 20) 

20 

The value of Z 3  is laid ott' on the prolongation of X'S,  giving tho point A whore 

tho first tern1 of the valuo c 1 0  boirlg positive and tho second torm negative, their differoiice is 
+ 20-08. 



376 UNITED STATES COAST AND GEOD~STIC SURVEY. 

This is to be multiplied by tho value of C 011 Juno 0, mhich is - 3.57. Project B to C. Draw 
0 0 .  Where the vertical line through A meets CO prolonged gives the point D and tlie liuo 
DD1 is the product clC or 

(tan LXJ cos 6 -sin a sin 6) x G or - 3.59 
we have 

HIC : 1110 :: DID : Dl0 
or fl13 : HI0 :: DIJ> : A X  

Henco 
HB x X A  3e.X (1.004 x 50) 

DID = . .. - - -. . . . - . . -. - - 
P O  

- - 3-58 
20 

If sin a sin 8 is positivc, the value of Zl? is laid o f  to the left of lr, the construction being 
otherwise the same. 

POUlL1'1I 1'151L>f. 

To find 
cEtD = cos cu sin 6 x D 

Seeking the right ascension in tho quadrant marked ( a  and (1) we find cos a for mdins 20 to be 
Jq or - 0.368 x 30. This must not bo confou~~(lerl witli - 0.3G9 x 30, wl~icli is on the Rnlnc scale tho 
value of 20.05 cos n, axid wliich is measured on the onter circle. Tlte sine of 6 is TV, or OeSOO x 30. 
I'roject g to w. Wltero tho lino mO intersects the line already drawn, detcrrnines the point v. 
xn is then the value of w s  a sin 6, or 

-0.294 x 20= -5.88 

We have 
qm : q0 :: X7n : XrO 

or fg : qO :: A-n : TV 
Elonce 

Tho line Xn is now to be multiplied by -20.07, the value of D, on June 0, which we find eqn;~l 
to the line Hp. Project p to a. Dram aO. Thc intersection of a 0  with a vertical line through 
n gives the point t  and wo have rt equal to cos a sin d:: D, or to +5-00. 

Wo have 
P a :  B I O  :: rt : rO  

o r H p  : HI0 : : r t  : X i t  
Henco 

n p  X & -(-20.07 (-0.204 X 20) = L 5 . 9 0 = d l ~  rt=- . 

R10 20 

Tlie slight discrepancies between tho results of the logaritllmic computation and those of the 
graphic method may either como from tlie u~~certainties in readir~g the scale ill tho latter case or 
from excessive usu of decimals in the former. For example, tlic logarithm of D ill the computation 
is 1.3056. These are tho figures given in the ephemeris, and to 4 places they correspond to tho 
number 20.07. But in tlio actual worlr they have the efect of a quantity sliglltly greater, arid the 
combination of several logarithms under these conditions may give a result differing er~tirely in 
the last place from that obtained by the uso of the natural numbers to a correspondiug dogreo of 
accurqy. 

REDUCTIONS IN RIGHT ASCENSION. 

(PI. 111.) 

In  the reductions for right ascension tlio curves for tho day numbers A, B, C, 11 are used as 
already plotted, a r~d  the star numbers aro so constructed that  the lines representing a, b, o, d fall 
horizontally. 
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This may be readily effected siuco they all depend on a t  least t l~ree  quautities, and these may 
be rnu1til)lied iu such a way as to give the resalting line either desired direction. 

Tho ir~ner quadrant, already drawn, holds good for t,he right :~scensio~~s as already useci for 
dccliuations. In seeliil~g tho trigononiotrical fuuctiolis of 6, liomevor, t l ~ c  degrees count iu the 
opposite direction; to facilitate tliis oncll degree has its complement written opposite. 

I n  fi~idir~g the values of a and 2, i t  is necessary to uso the valno of tan (r. This is obtained, 
where the declination is less t h a ~ i  430, from tlie horizontal l i i~e a t  a tlistance of 10 units from tlie 
origin. A line drawn from the given degreo to the  point 0 il~tersects i t  a t  a vertical distance from 
the origin equal to ten tililes the natural tangent of the angle. This construction gives us tl~rco 
units in the value. Wu may now proceed to tho final result by using this value, or two units lilny 
be eu~ployed and tlie constructiorl carried forward on tho scale used for arcs beyond 460. Both 
tllese metl~ods will be indicated Inter. 

Iu order to compare results the usual logarithmic computation is now given. 

STAR No. 1381. 

Catalogue of star8 .fo?* obb*ervations of latitude, Appendix No.  7, Report for 187G. 

1tl:DUCTIOK FROM MEAN T O  APl'A11ICh'T RIGHT ASCICNSION. 

Log. xo. 

a= 1 6 9 3 ~  41. -- 248" 25/ s i n  n=g'g654,---o.g30 
6 =  53" 7/ cos n7-~9~5657,1 "-0.368 

tan 6 =0'1247 z i 1 . 3 3  
sec 6=0.2217 = $1'67 

CONSTR,UCTION OW AUXILIARY LINES. 

In order to find the tangents fro111 00 to 4.50 t l ~ e  line jp is used. Tlleso vi~lnes may be rodnced 
eitlier graphically or mentally. For vt~luos of the tleclination b~:t\veen 430 n11d 870, tho t;~ngcnts 
ilrc reat1 fro111 the lines t t1 tll t1I1 and tIv, of 1'1. I. Tlie rnctllotl of  co~~structioll el~ables us to fiud 
tllc vnlnes for every ~n i~ iu to  of arc. Tlio curve t i~pplios to tlecli~iations froni 453 to 503; t1 extends 
fro111 500 to 609, etc. The uuits ill t l ~ o  degreos given by tho vcrticnl scale, arid eac.11 s~~i;ill  
sqnzire represer~ts verticitlly G rnini~tos of arc. Tho h ~ ~ g c u t u  are the liorizo~ltnl lii~es i~lc*lntlctl 
between tllo axis of ordinates and tho res1)ective cnrve; o, g., tlie tilngent of 680 is 8-48, tllc t:ulgetit 
of 8-50 is 11.43, etc. 

The secants wliich are ~iecossary iu fiuding the .vnlues of c and d are obtained from tlic curves 
S1 S1' S1ll, etc. 111 order to fkcilit:it~? their multiplicatio~i by sin aud cos n the curves are tl~.a\vn 
RO that the secants are vertical lines and count from tlio axis of abscissas. Prom 4.5O on tllcy :kro 
found in a s im~l i~r  1n:Lluier to the tangcntw, but below 450 the curve S is used, wliiol~ givcs t l~ren 
p1:rces with si~t%cient nccorscy. Referring to tlio cnso before cited, ml~ero tlie ta~igeut of 1111 :illfile 
less thau 430 is to bo ornployc~l, lot 11s snpltoso ml~ero 6=250. Tllo taligent, by tlio constructiou 
already indicated, would be fouud (L'l. 111) on the liue jp at p' wherej3'=0*46G. 

Tcrnls. 

%K. 1:337. 
SIII a. 

" tan 8. 
Sum logs. 
No. 
No. 
Sum. 

Logs. n b c d 

a 
3"073-b "337 
X sin a toll 6 

0.1261 
9'968411 
0'1247 
0'2192,, 

- I '656 
3 '073 
1.417 

0.1514 
9'7055 
9'8569 

+0.719 + 0'507 

b ' cos a t n r ~  6 
15 

8.8239 
9'565711 
0.1 247 
8'5143n 
0.921511 
9'4358n + 0.273 

A 8'35 

c 

.I- cos o. sec 6 
15 

8'8239 
9'565711 
0.2217 
8 ' 6 1 1 3 ~ ~  
0 .5521~  
9'1634 

+o.r46 
-3'57 

.--- 

d 
- I -  sin a sec 6 
15 

8'8239 
9'968411 
0.22 I 7 
9'01401, 
I .3026,, 
0.3 I 66 

4- 2'073 
- 20'07 i 



378 UNITED STATES COAST AND GEODETIC SURVEY. 

If we only desire two places, instead of reading the value frorn the line .jp, i t  may be  read 
from the 1iorizorlta.l line a t  a distance of 1 unit from the axis of :~bsciasas and me get 0.47. This 
being on the same scale as the tangeuts beyond 450, the subsequent proceeding is in every way 
similar. Sllould tllrce places be desirable, project p1 to pll;  then pl' yl1'=10 x sin ru tan 6=4-33 ant1 
the true value of 1.337 siu n tan 6 required in tho construction of aA will be found by projectilig 
pl1 to the asis of' ordinates and tlius determining tho line p'vpv=O.BS, jli' being made= jox  1.034. 
The same r e s ~ ~ l t ,  by an analogous construction, follows by talring both tan (S :1nd the factor 1.337 iu 
their true proportion. This is not shown in the figure to avoit1 a 1nu1til)liaity of lines and letters. 
I t  may be addcd, hon-ever, that inasmuch as the trigo~lometrical function by which tan 8 is 
~r~ultiplicd can rrlever cxceed unity, two places are suflicieut for ~nlall  va:ues of 6 aud ospecially il l  

view of the fact that in the quantity aA we have the hctor A which is s~uall, and ill bI1 tlle 
quautity 15 appe:lrs in the denolniuator, both tcndillg to reduce the aumber of necessary places. 

To find aA=(38.073+ 18.337 sin h tar1 6 )  x A. (See PI. 111.) 
The tangent of 530 7l is the line cd=1.33. 111 order to verify this value, reference rnnst be 

i~aci to P1. I ;  bnt in the regular work the deter~niuations are made on the same sheet ou mhicll 
the cnrves are drawn. The sine of 1 G "  33'".5 is ah=-0,030~20. Prqject b to f a ~ ~ d  draw jb. 
The vcrtical line g l ~  at  :L distance from the axis of ortliuates oqual to cd aud included between the 
line fo ar1~1 the axis of i~l)scissas is the product of sin a t i ~ n  6 or 1.24. 

This follows from tlre proposition 
ef: eo :: g h :  go 

or ab : eo :: ~ I L  : cd 
n b  x ctl 0.030 x 20 x 1.33--1,24 :. sin u tan 6=g1~=-- --= - - - -- - 

eo 20 
Draw lco so that jli=1,337 times jo. The 1rorixo1rt:ll l i ~ ~ r :  1)11 l):issi~lg tllrougll tlle point 11 and 

iucli~ded between the axis of ordiuates and tllc line 1i0 is tl~erefhre crlunl to t l ~ e  qilir~ltity 1-3:Ji 
sill t r  tan 6 or-1-Gfi. This follows from t l ~ e  fact tliat it1 tile trin~lglo.jok each abscissa is 1.337 
times the corresl)o~lding ordiuate. The total value of t l ~ e  qutmtity within the parenthesis or tt is 
therefore 3.07 -1.CiG or + 1.41. 

This quautity is to be multiplied by the value of A on June 9 or 0,507. The neceasalGy lilres 
for the ~nultiplication of this quantity by ally factor have a1re:ldy been drawn in the case of tlru 
declinations and in actual work their applicatior~ to the right asce~lsiorls is directly made without 
uew constr.uctiou. The luetl~od is as follows: 

Tlle value of A prqjected to the lirlo pn gives the point q arlcl a vertical line ~s included 
botwcen qo and tlle iixiu of abscissas aud a t  a ditjtatice from t l ~ e  origin equal to 1.41 gives t,lie 
value of aA or +0.71. 

W e  therefore have 
aA=(38-073+11-337 sin a tan 6) x A=+08.71 

BECOND TISRhI. 

To find 
1 

bB = cos a tan 6 x B. (Seo PI. 111.) 

The cosine of a is the line uv = -0.368~20. 
The tangent of 6 is cd = og = 1-33. 
Project 17 to v' and draw w1o. 
The i~ltersectiorl of this line with tho vertical tllrough d gives tho point sl.  Wo then havo 

g8' = cos a tan 6 = - 0.49. 
10 

Draw OX so that j.x = ---xjo. Tho intersection of a horizontal line tllrougl~ s1 with the line 15 
10 

xo gives the point s'' and sUy = cos m tan 6 = - 0.33. The value of B on .June 9 is - 8.35. 

This distance laid off on the line pn or, which is the same thing, the ordinate for June 9 being 
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projected to the vertical a t  a distance of 10 units from tho origin gives the point Z. Tho intersection 
of a vertical line through a/' with the line Zo gives the point Z1 and the distance 

1 
Z1ZI1 = i6 cos a tan b x B = + 0.27 

10 
The object in laying off jx = jo is to securo one more decimal place in the value of b. 

The correct value in the final result is obtained in the multiplication by B sinco tho construction 
835 10 

gives us imo of cos a tan 8. 

The lino xo is used in the constmction of c 0  and dD, as well as bB. 
10 

Introducing tho factor serves the double purpose of giving one more decimal place, thus 

bcreasing the accuracy, and also of restoring the final result to the correct sc:~lo after multiplying 
by B. 

TIIIIII) TKItJI. 

I 
To find cC= cos cu sec 6 x 0: (See PI. 111.) 18 
The secant of tlie declination is tho l i~le  A B  = soc 530 7' = + 1.67. For verification see PI. I. 

The iiitor~cctio~l of a horizontal line through B with the line xo already drawn gives A'B1 
which is 

10 - sec 6 = 1-11 
15 
cos a = -0.365 as before 

Project B1 to B1' 
The intersection of a horizontal line through v with the line BI1o gives the distance 

10 
All = -- cos n sec 6 =-0.408. 

15 
The valtlne of C on Juno 9 is -3.57. 
The intersection of a vertical line through the oxtrcrnity of All with tlie Iide V1lo determines 

the line p, which is equal to + 0.18. 

Nonce 
1 

P=- cos cu sac 6xC=+0.15 
15 

As in the case of bB, tho true value of the last result is given by multiplying 611alIy by 0.357 
illsteat1 of 3.87; this corrects for the artifice employed of magnifying the first partial result, vic, 
I 
-- soc 6 in order to securo one more duciulal place. I n  the case of cC, since both cos a and sec 6 
15 

10 
are vertical lines, the latter is multiplied by - .  ill ordor to change its direction and thus facilitate 

15 
its multiplication by cos a. 

FOURTll TBRXI. 

1 
To find dD= - sin a sec 6 x D. (See P1.11.) 

15 

10 
AS in the previous case, we bave -- sec B = AIB' = 1.11 and by previous constructnon 15 

sin n=a 2, = -0-930 x 20. 
The intersection of a horizontal line through 2, with the line 13I1o gives the line NN, by which 

we have 
10 

M N =  sin cusec 6 =-1.03 
15 

The value of D ou June 9 is -20-07. 
This value is projected to u vertical lino a t  a distance of 10 units from the axis of ordinates, 

thus correcting for the fmtor 10 introduced in the value MN. 
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A vertical line throug11 h7 il~tersects the line N1o a t  a distance N'p1=2.07 from the axis of 
abscissas and nre have finally 

L 
llflpl = -- sin cu sec 6 x D= + 2-07 

16 

Attention ni:iy be called, in conclusion, to tlie striking manner ~ I I  ~rhicli tlre princip:tl char:lc- 
teristics o f  the values il, I i ,  C,  arc bl.oug11t out in t11e grapliical representations. By rcfercllce 
to 1'1. I it  mill bc noticed that both it arld B have two large 11i:txilnn nntl iriiriil~la (luring the ~ ( Y I I . .  

111 adtlitioll to this em11 curve is ri~arked by a riui~tber of s~nnller ~ni~xilna and luinima. C: :~n(l  11, 
being dependent ou the cosine :uid sine of tlie su~i's longitntle, present but olio ruaxirnliln a11tl O I I ~  

mininiu~n. 
Tlic genera1 increase of A is t 11e result of tlie tcr111 tlcpendir~g on the sirte of the lolrgitucle of 

t l ~ e  moon's ascc~ldir~g  ode, combined wit11 the value of 1 ,  ~vl~icl) illcrc.i~ses mucall more ral)idly ~ I I ; I I I  
tlle sine term decreases. The term depeudiug on twice this fuuctioo, being of the opposite sign, 
~vould tend to diminish this effect; but us i t  is ouly about 1 per celit of the first term its influeace 
is barely pelsceptible. 

Tlie general decline of B, negatively, is caused by t l ~ c  cosine of tlie function mcrr tronctl, and 
is Reell to be about three-fourths of one second as the formul;~ requires. As, i n  the case of A, the 
function depeudillg 011 the double angle modifies this to some extent. 

The two rn:~jor r~iaxima alld ~nirrima. in both 11 :lad 3 iwc ~)rotluc.ed by tlie terlns depending 011 

twice the sul17s true longitude, the double angle accou~lti~ig for the four appeilrances of t l lu  
estrelne \~alaes. I t  will be rioticed tliat the rango in A is :~bont 0.03 in 3 about I", as 
demandecl by the for~nula. In this con~~ection i t  slio~lld bc remc>mberc.d that il is platted on a 
scale tell times its true value. 

The minor maxima :ind ~ni~rirnn in A and 3 &how t l ~ c  ef't'ect of the telsln tlege~ldilig on the 
moo~i's lneari longitutle. 

Tile range for A is about one-half as much as that for R. Tllerc nro 27 maxima slid 27 mi~iirna 
rluri~lg the year in each curve, which corresponds to twiw th6 moo~l's motion. 
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APPENDIX NO. 8-1898. 

DESCRIPTION O F  LEVELING ROIIS DESIQNED AND COXSTRUCTED FOR USE IS 
GEODETIC LEVELING OPERATIOXS. 

Leveling rods witli the graduation on brass strips attached to wooden supports (see Appondis 
No. 15, lteport for 1870, for description of rods as origin;illy designed) l~avc ljeen in use by thtl 
Sllrvcy for malty years. Modifications have been made from tirno to timo with :I view of improviufi 
tllc rods, but tlie rods have navt>r been elltirely satisfactory. 

Tlie difficulty of determining and applying the proper correction for tlie change in tho lengtl~ 
of tlie scale, due to chaugeu of ten~peraturo ml~ila tho rod is ill uso ill tlte field, is very great, :tll(i 

lias resnlted in the attempt to avoid orrors due to tho sourt:e st:ated above by substituting a wooder~ 
rot1 (tlioroughly sitturatetl with p:~raffiu) for the tnctnl strip. Tho subject wi~s referred to :L coln 
rriittee appoil~ted by the Snpe~*intet~dcnt, and tlto followiug is a doscril)tion of' tho rod tfesigucd 1)y 
tltc co~nrnit~tce after considerir~g all av:~ilablo data. Tho details of constructioii were worked ou t  
wit11 great skill by tho chief mechanicinn of tho Survey. 

Wliito pine mas chosen on nccourit of tho ease witli which i t  can be impregnated with par:iflill 
to   re vent clulnges duo to varying l~ygrometric conditions. A fino, pern~aneut, :tnd accnrttt~~ 
gr;~dnntion was securetl by tracing i t  or1 the ]leads of metal plug8 iusel.tetl in tho rod a t  propel. 
intcrvslfi. Use in tlle field l ~ a s  show11 tho rods to be in every way satisfactory. 

Tlley are described a n  fbllo\vs: 
Tlie rod is mado of well sensoned whito pine mood, thoroughly saturated wit11 paraffin, aud is a 

little lnoro than 3 metres long. 
Each rod consists of a lriain strip of \rood, 7 cm. wide aud 2.1 cm. thick, along the center of' 

eacli broad face of which is fdstel~ed by screws anotlter strip of equal l e ~ ~ g t h  nnd 3.5 cm. tl~icl;, 
tlius fornling a cross of symmetrical proportious. Tl~eso strips were rlressed very nearly to t1ieil5 
proper size, the screw holes (clevcri in r~urnbor, 5 m111. in di;uneter i ~ u d  300 rnnl. apart) \wro borctl, 
ancl nu additio~ial hole (10 mm. ill clian~etor) w:~s bored it1 the main strip between each pair of screw 
holes and then tho three piocos forming rod Q wero i~nmorsed in melted pi~raflin, in a troilgli 11c:ttetl 
by a row of Buuson burners, from 0.30 a. In. to 4 p. m., on February 5, 1895, when the lights were 
extinguished. 

At  8 a. In., February G, tho b u r ~ ~ e r s  were agair~ lighted R I I ~  lrept so nritil 3 p. 111. an11 tileu 
ostinguishd. On the uext day the paraffin wus warmed suficieutly to allow tlle rouioval of 
tlie rod. 

Kg. 

........................................... Uoforo purnfiiui~ig tho woigl~t  of tllu roll Q was..  3.494 
............ After iru~uoraiou in fillly hoatetl p,trufliu for 12 hoare tho weight of the rod was. 6 '825 -- 

........................................................... Paramu nl~sorl~otl 1,y rod.. 3 '331 
rt gain of about 93 per cont iu weight. 
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The second rod, P, having been similarly troabd, showed a gain of only 65 per cent. It wae 
therefore immersed again. 

Kg. 
Weight beforo parafining .................................................................. 3 5Z3 
Aftor immersion in fully heated paraffin for 15i hours i t  weighed ............................ 6 960 

Paraffin absorbad .................................................................... 2 537 
a gain of about 72 per cent in weight. 

In  these operations the teniperature of the paraffin was uncertain, but i t  mas high enough to 
cause smoking and to convert water into steam immediately. After the rods had been thus treated 
the pieces were dressed to their proper size and fastexred together. They were then subnlitted to 
tlie Weights and Measures Office to have their coefficients of expansion determined. This determi- 
natio~l was made by comparing their expsnsion during rising and falling temperatures, relatively, 
to the axparrsiori of two tapes of the standard kiotl (Woodmarcl's), the coofiicie~~ts of which can be 
safely assumed. The coefficient deduced is 0.000 0042 per degree Centigrade. 

A test of the hygroscopic properties of the rods was made by subnlcrging one of them in a 
trough of water for ninoteerl hours, but no appreciable diff'erel~ce was developed. Holes mcro then 
bored in the facc of the rod to receive tho silver faced brass plugs, 5 mrn. in cliinileter and 20 mm. 
long, wl~icli \\.ere inserted a t  intervals of 0.02 In. to receive the grndnirtiol~. These p11igs tit 
accurately in the lloleu made to receive tllern ancl are secaured il l  position by a rivet passing tlrrougli 
tho 15-ood and ])ear the end of tho plug. They project sliglltly abovc the facc of the rod. A single 
lirle is cut :Lcross the silver cnd of each plug Tho rods wero again delivered to the Weights 
and Measures OHice and the length of each 0.1 m. division deterlriined. The fittings wero the11 
placed upon the rod. 

The target, provided with guide pieces and friction springs, is moved up and domrl tho face of 
the rod by nleans of an endless chain passing over a fixed pulley near the bottom of the rod and 
an :idjustable one near the top. 

A similar erldless chain is attached to a lever and eccentric carried by tlie target, by means of 
which the latter car1 bo clamped in any position on the rod without loss of time. An openillg is 
~nadc ill the target to permit the graduation to be see11 and it carries a millirnetre sealc 0.02 111. 

long, wit11 n feather edge mounted on a spring whicb holds i t  slightly above the plugs and ;tllo~\ s 
a reatlil~g to  be easily rnado without parallax by pressing the wale agailist tllc plug mliile readiug 
the rod. Tho zoro of the graduation corresporicl~ to the foot of tlle rod, :tnd the zero of tllc scale 
to the center of the target. Tho rod is reatl directly to 0.001 111. and by eutimatioll to 0.0001 m. 
A circu1:tr level is attached to the rod, by n1e:lus of whicl~ it can be held in a vertical position, and 
a handle is screwed to its back for convelliellce in carrying it. 

The facc of the rod is divided by ~ ~ a i n t i n g  to 0.01 m., which serves tho doublo purpose of a 
telemeter and of checking the reading of the rod by the rodmen and recorder. Tho dccir~~etre 
divisions of the F ~ c e  of the rod are riulribered on the fsce of oxlo rib and marks to distinguish the 
metres are placed opposite these divisions on the other rib. 

The bottom of the rod is made of metal :wid terminates in a rou~lded pllosphor-bronze boss 
with a radius of 2-7 cm. I t  is so co~lstructed that the point of  upp port of the rod is iu the same 
vertical plalle as the graduation. 

Kg. 
Weight of roc1 P finished 9.4 
Weight of rod Q " 10'2 

The foot plate is e circular disk of cast iron, about 15 cm. in diametor,with a depression (radius 
of 3.5 cm.) in the center for receiving the foot of the rod, and with prongs on tho under sitle to 
secure immobility when properly prossed into the ground. These foot plates are similar to those 
already in use by the Survey. 







APPENDIX NO. 9-189B. 

REPORT ON THE RUEPRECHT BALANCE BELONGING TO THE UNITED STATES 
OFFICE OF STANDARD WEIGHTS AN11 MEASUBES. 

\ 
Prepared by J o r i ~  F. HAYFORD, Assistant, C. & G. S. 

I n  September, 1890, tlie Unitetl States Office of Weiglits and Measures ordored a balance of' 
l~rocision from Alb. Rueprecht, of Vicuna, balance manufi~ctarer. It was stipulated in the order 
that tlie balance should be similar to one which llad been made by tlie same lnakor for the Iuter- 
national Bureau of Weights and Measures a t  Paris, and had been used for tlio i~ltercomparison of 
the nelv national and irlternatioiial liilogramrnos. 

Tllo balanco forwarded upon tliis order was received in May, 1892. On its receipt i t  was 
inspected and put together, but because of tlle lack of a suitable place for mounting, i t  was 1101 

tested by actual use until January, 1895. This appendix exhibits the results of the tests the11 ~iiado. 
The peculiar value of tliis balance ax an ilistrtimei~t of precision arises partly fro111 tho high 

grade of workrnanvhip upon it, but still llioro largely from two special auxiliary devices which 
erlable the observer not only to note tho motions of the bean1 fro111 a distance, but also to lntcr- 
change tho weights up011 the scale pans without approaching tlle balnlico. With a balance of' 
precision oi' tho ordinary type (at wliicli tlie obsorver necessarily rcinni~~s near the balallco tlnring 
the progross of the woigliing), pro1)k~-ly moruitcd ill a room in which tlioro aro but slonr cba~lgcss ol 
tornpereture, one of the principal sources of error is tho no~iuriifor~liity of telilperaturu in ditlerclit 
parts of tho balanco case and balance resulting from the near presence of the observer. 1Ieilc.e 
the value of the auxiliary devices, which, by rernoviug tbe obsorver to a distance, bring abont :t 
morc uniform and co~istant temperature within the balance case, rosultitig in t u r ~ ~  in a coiisider:tble 
increase of a precision wllich is already great by reason of the excellcrlco of the balance prop01'. 

The following description of tho bala~ice is, ill tho rnain, :t free trauslatiol~ of the descriptiol~ 
of e similar balance, given in "Travaux e t  Jldmoires du Uure;bu Iiltern:~tionul des Poicls ut 
Mesuros, Tome I, pp. D. 63-I.). 58," aiid the accorilpaiiying platus are roprotlticed from that voluinc. 

P1.40 is a perspective view of the balance after removilig tho protecting glass cttsc. 1'1.41 is 
an olevation aiid plan of that part of tho mechanism which is below the sctlle paus. Corresponcliliy 
parts are lettered alike in these figures. 

The beam is of brass, with steel knife edges. The distance frorn the middle kilifo edge to 
eithor end knife edge is about 180mm. Tho planes against which the principal knife oclgcs act art3 
of agate. 

The arrestlner~t apparatus, serving to separate the principal knife edges from thcir ol)posillg 
planes for safety mllilo tlie loads upon the pans are being changed, is actuated by the rod a, \\rliicll 
slides within tlie central column. The lower end of the rod a rests upon orle arm of tho boll cr;l~lli 
Z, which is moved by the screw b, controlled in turn by the shaft c,* which projects outside thc 
balance case. The dovice a t  e sorves as a stop to limit tho travel of tho screw b. 

*Tho sliafte shown at d l ,  dl, dn, d ,  are uot, in the balanoe belonging to the United Statee, extended through tho 
balanoe case ae indioated in the drawings. 
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The ~rietal block (not clearly sliown i11 the figures) which carries the agate plane, against 
which :tcts the end liriife edge of tlie beam, also carries aiiotl~er :~.gnto plane which acts against 
allotller lrnife edge a t  riglit allgles to the one just me~~tioncd. These two knife edges arid the b1oc:lr 
between them, ~vhicl~ is restl.ained by proper guides, serve its a univcrsal j o i ~ ~ t .  ]+om t l ~ c  lrnife 
edge vrhicl~ is pxrallel to the beam, a rod, jointed by knil'e edge and plane ill two placcs to form a 
seco~ld u~liversal joint, carries the wzgllt of tho scale pall. Tliis pair of universal joillts insures 
with considerable accuracy that the relative position of the bcam kllife edge alld its opposing pl;lne 
shall always l)o she same, and that tho distribution of pressure along the beam knife edge shall 
always relllairi constant. 

A special device i~lsures that after tho arrestment of tho bala.ncc, and during transpositionof 
weights, the scale pans shall always be lleld in exactly the samo ~)osition. Two rods, fl and f2, 
carry a t  their uppcr extremities a part of a circular ring h, on which are fixed three foot plates of 
telnperetl steel, gI ,  gs, and g3, tho upper snrface of one of which is convex, of the second is a conic:il 
tiepression, ant1 of the third is a V.shnped groove. Each scalo pan carries on its lowel. side two 
points and :I pla~ie, which rests upor1 the foot plates wllon t l ~ e  ring is raised to its higllest 1)osition. 
Tliis lnovclncilt of the riug IL is made simultaneously on tho right a l ~ d  lcft by the ac:tiori of l;l~c 
screws 1c 75 of wliicli the nut is iu eacl~ case tho cross-pieco 1 joining t l ~ c  rods f. These screws aro 
controlled by the shafts and gears nt , ,  nL,, m3, nl,, ending on tlie outsitle. of tho case a t  tlie sllaft 
c,. Tho mech:inism show11 a t  n stoys the  notion when the ring 11. llas reaclied tlie proper l~eigllt 
and l ~ a s  raised tile scale pans slightly. 

Tho beam c;~rries a t  each end a l)oi~lt.er, ~ ~ h i c l i  is read agiiinst a tlivided scale. Tliis methoti 
of readiug tlie ba.l;tnce is nsecl ot~ly in adjusting, or during s~~prosirnate weighiligs. lpor the final 
weighirlgs t l l s  ~.crl(li~~gs aro taken from n distar~ce by aliotller method. The beam carries :I snl:~11 
llorizontal rl~irror o and a total reflectiorl prism p is fixed to t l ~ e  statioliary ccl~tral column just 
above o. In front of tho balance, abollt 3.9 metres distant, upoll A solid support, is a tc1escol)e 
and horizontal scale (2rnn1. per division). This telescopo bcilrg properly adjusted and pointed npon 
the prism, an image of the horizontal scale is seen, and its displacement i~~dicates  t l ~ c  nlotioli of 
t l ~ e  beam, just as in an ordinary form of galva~~on~etcr tlle displacement of t l ~ e  sc:lle il~dicatcs tlic 
n~otion of tlic needle. To detect changes in the relative position of the prism and thc telescol)c:, 
there is 1)Iac:etl just abovo the prism a s~uall fixed rriirror q whicl~ gives a secor~d i~nagc of tllc 
gradnatetl sc:ale, ml~ich is stationary as seen in the telescopo, so long as the adjustnierlts remain 
undistorbed. 

The tril~~sposition apparatus operates as follo\vs: Eac11 scale p:ln is cut out as s11omn in the 
figures to allolv certain n~otions of tilo cross x, which is carricil by the rod t, which iii turn is held 
by a horizo~~tal arm fixed to the shaft 21. Shaft a both turns : L I I ~  slides in the boxes u,, and w,. 
Suppose a t  n given movement that tho beam is nrrestetl, the ~ c : ~ l e  pan, mith a weight up011 it, is 
supported by tlle footplates, and tlie cross s is belieatli the pan r ,  When tlic rriochanivm is sctu- 
ated tho rod t rises vertically a t  flrst, sliding througl~ the hole u,, ant1 tlie cross s rises tlirough tlie 
scalo pan and lifts the weight from the pan. When tllc lower enci of the rod t escapes from the 
hole ul the whole system turns about the axis v until tho lo\ver end of tho rod t striltes the stop 
block y,. The rod t tlierl descends throng11 t l ~ c  llole ti2, lowerir~g the cross s througl~ the plutfonn 
x, up011 mllicl~ tlle meigl~t is left sta,nding. 

These tlireo movements of tho crosses a are l)roduced sin~ulta~ieously OII both right snci loft 
sides of the balanco by a single lnoveme~lt of the sl~nft c:,, which projects outside tlio bi~lanco case. 
The sliaft c,, through the series of stiafts ant1 gears z,, z2, 23, drives tho shaft A, which carries tho 
screw threads RB, which engage tlje wheels CC. Ul)o~i the &anlo axis the wliec?ls CC are the 
ca~ns  nn. The axis u carries a fixed ring E :ultl :I loose disk F. Whatever tho position of 
the axis v ~ v i t l ~  tho cross s, i t  always presses by its ow11 \veiligt and tliat of the load being trsns- 
ported upon the disk F, which in turll presses near its edge up011 t l l ~  cam L). As sl~owli in the 
tigures, the cam is cut in two cnrves, o ~ i e  co~icentric ant1 t,lle other eccentric wit11 respect to tho 
axis. Supposo the cross s to be underneat11 tho pa11 and in it,s lo~rcst  positio~i. If tho cam is now 
turned by turui~ig the shaft c3, tlio disk P is forced up, carryii~g mith i t  tlie cross s, which can not 
turn about the axis v bemuse the rot1 t is still in tlio hole ul. Wllell t escapes trom the holo ti, the 
disk F a n d  wit11 i t  the ring E are carried along I)y the frictidrl of up011 D and E upon P and 
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the cross s turns around the axis v until the rod t strikes the stop y2. During this part of the 
motion the cross neither rises nor fidlls, becauso i t  is then the concentric part of the cam which is 
in action. Finally, the motion of the shaft c3 being continued in the same direction, the disk F, ' 
and with i t  E and the cross s, descends until s is a t  the lowest point i t  can occupy beneath the 
platform x. The mechanism indicated a t  8 serves to limit tho motion of this part of the trans- 
portation apparatus in this directiou-and in the other also. It is plain that tlle motion of the 
cross on the left side of the balance is the same as that on the right, and that the reverse motion 
can bo produced by turning the shaft c3 in tlie opposite direction. 

By the manipulation just described in dotail the meigllts are transported from the scale pail to 
the platforms x. By turniug the shaft c4, which actuates the shafts and gears Ill, IT,, H,, I?,, the 
platforms x aro turned 1800 about the contra1 colunln of the balance and so escl~ange places. The 
crosses s may then again be manipulated so as to trausport the weights from the platforms x to 
the scale pans. The weights will have thus exchanged placcs iu tho pans. 

All the operations for a weighing by Gauss's method may be made by turning the shafts c,, cz, 
4, c4, which project outside the protecting glass case. Rods about 3 4  lnetres long Fere attached 
to these shafts and their distant ends supported iu a conveuicut position within reach of the 
observer a t  the reading telescope, thus enabling him to remain a t  that distance during tho whole 
progress of a weighing. 

The forms of the scalo pans, platforms, and crosses are such that weights of various sizes and 
sliapes may be used, provided always that they have sufficiently largo plane bases. I n  case two 
wcights of tho same nominal value do not quite balanco, they may be equalized by placing small 
auxiliary known weights on tho top of the lightcr one-these small woights partaking of its 
motions during tho manipulations and virtually being o part of i t  for the time. 

The parts of the balanco shown a t  Lt, L, N, and AT are for tho manipulation of small rider 
woights. Such woights were not used in tho tests hero reported. 

The baIance was, in January, 1896, mounted on a brick pier in m room in the southern part of 
the Butler Building, the building which serves in part as the library and archives of the Coast 
aud Geodetic Survey. This room has but orio outside mall and that (eastorn) wall is almost entirely 
below ground. The tliree otlier sides of tho room are partition walls. On the south and west the 
rooms noxt to the balance room have no artificial heat, and the same is true of the room abovo. 
The next room to the northward is, however, artificially heated. During the observations no arti- 
ficial heat n-as u ~ e d  in tho balance room, no light of day mas admitted from tho outside, and the 
necessary artificial light was furnished by incandescent electric lamps, and was consequently 
mcompanicd by but little heat. Under theso eircumstancos the temperature conditions in the 
room were quite favorable to accuracy, as shown by the record. To mako the temperature within 
tho baIanco case still more uniform and coustant, i t  w:~s covered with a complete sheathiug of two 
thicknesses of heavy opaque manila wrapping paper, through whioh a small hole was cut in the 
line of sight of the readiug telescope. 

During the weighings the barometic pressure was determined by a mercurial barometer hang. 
ing near the readiug tolescope, the relative humidity was observed by a hair hygrometer kept 
within the balance case, and tho temperature of the air within the balance caso was determined 
by two large Tonnelot thermometers graduated to tenths of Oentigrado degrees aud read to 
llundredths. 

The four kilogramme woights intercompared in January and February, 1899, may be designated 
by tho symbols K4, K,, Kg, and I(,. 

& is one of the two national prototype kilogrammes belonging to the United States. Its com- 
position is 90 per cent platinum and 10 per cent iridium. I ts  shape is that  of a cylinder, with 
height equal to diameter and with slightly rounded edges. It serves as  a standard from which 
the values of the other three aro to be derived. 

K, is a platinum weight, usually known as the Arago kilogramme. It is similar in shape to 
K .  It was originally standardized by Arago by comparison with the kilogramme of the archives; 
was acquired by this country in 1831 j was redetermined a t  the British Standards Office in Londori 
in 1870-80, and : ~ t  the International Bureau of Weights and Measures in Paris in 1884. 

8. DOC. 25-26 
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Kg is a brass weight electroplated with gold. It is one of a sot of such weights from 1 000 gm. 
to lgm., which are used as working standards in this ofico. I t s  foriu is that of a cylindor with 
sharp edges, with a slight hollow in its bottom, and having a kliob handle a t  the top. Tho handle 
is continuous with the weight. 

K,, is a gilded weight, said to be of brass, and to have been made by tlie Geneva Society. It 
now belongs to the Case School of' Applied Science a t  Clevelan~l, Ohio. The main body of the 
weight is nearly cylindrical, being slightly smnller a t  the bottom th:in a t  the top. Tho edges are 
rounded and tho bottom is slightly liollowcd out. The top carries a k~lob handle. 

The dellsities slid voluines of these ~veigl~ts arc roughly as follows a t  O0 C.: 

When either of tho denser weights was weighed agai~lst o ~ l e  of tho two br im \veigllts tho 
reduction to v:~cuo was so great, about 00 mg., that i t  was difiicult to observe the density of tlio air 
with sufficient accuracy to onable this retluction to be rn:lde with as luucli accuracy as tlte balal~co 
indicated tlio relation of tho weights in air. This 111atter will be tre:tted in detail later. 

Tho following weighings were made to obtain the relative masses of the four weights: 
1, was weigl~etl ilg;lillst 7 L  4 times. 
If4 (' L b  L' li(l 4 " 

I<4 L b  (6 L( 1<11, 4 '( 
I<& (6 L 6 I& 4 '( 

Ir, L L  li," 11 " 

Ii,, b' L 6 " 1LIl1 4 

Two weights having beell 1)reviously placed upon the p:ins, and such auxiliary weights as 
were necessary to niake tllom nearly balance i11 air having been placed upon them, tho balance was 
made to oscillate and three readings of the scale mere taken; two of the right-hand linlit of the 
oscillatiou and oue of the left-hand limit. Tllo meiglits were the11 transposed upon tlie pans, the 
weight upou the right pan being moved to t l~e le f t  piin, and vice versa, arid three more reaclings 
mere taken. This process of transposing after each swing mas continue(1 until four swings, and 
therefore twelve readings of the scale, hat1 been secured. 'rho barometer, hygrometer, and 
therrnometers were then read as quickly as possible, arltl tho wllole constituted a L L  weighing," as 
that tern1 is here used. Each ~veigliing rcquired from twenty to forty minutes. Before proceeding 
to the next weighing t l iu  small auxiliary weights were cliallged for others. 

Each weighing gave rise to an equatiol~ such as the follo~ring: 
Ii,-]in-244n + 0-OSG Ing. = O 

in which the symbols and K, indicate tllc illasses of the weights in question, 11 is tllo value of 
one scale division expressed as a mass; tlie coeflicient of 91 is derived from tho scale readings in 
the usu:tl maliner, and tlie absolute term is the :ilgebraic sum of tllc lnasscs of tho small auxiliary 
weights arid of tllo reduction to vacuo. Tile rednction to vacuo (:oi~sists of the clifl'e~.encc of volume 
of the weights on tlie two palls ~nultiplietl by tllc! weight per unit volume of the surroundi~ig 
air. Tile density of tlie air Ires cornl)utcd frolo tile readings of' Ijarometer, thermometers, and 
hygromctcr, by inoans of the tables give11 in 'I'ravaux e t  Mi.nloircs du 1Sureau lrlternatiol~al des 
Poids et Mcsures, Tome I, pp. A. 51-A. 57. 

From the four or more such observatioli eclustions ilivolving any particular pair of \veiglits, 
tlle most probable values for the two uuknowns, n and the difference of mass of the two 
kilogrammes, were determiued by a least sciu:lre a(1justment. It was tllus assumed that 98, the 
scale value, remained constant only for tho few hours during which any one series of weigbings . 
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was boing made. Moroover, tho small auxiliary weights more chosen in such a way that 9, had in 
tlie different equations both plus aud minus coeficients, of wliich the sum mas so nearly zero that 
tlie derived ditlerence of mass of tho two weigl~ts was l~early iudopetident of n and was dorived 
with sensibly the samo accuracy as if n mere an absolutely Irliown quautity. 

Prom these adjustments, aside from the various values of n, there was obtained: 
Jlg. Blg. 

7ia - li, = - 4.6206 * 0.0104 
ICK - li, = + 0.5741 & 0.0070 
K,,,-- Ii, = + 3.4267 &- 0.0062 
I& - li, = + 5.2133 0.0050 
I<,,, - Kg = + 2.7995 0.0156 
K,, - K,, = + 8.0324 1 0.0194 

Tho mean of tlieso probable crrors is & 0-01061ng. 
During tho above ad j~s~ lnon ts  the largest residual doveloped mas 0.105nig. or about one ten- 

millionth of the mass on eithor scalo pan. 
For convenience in computation lot i t  be assumed that: 

Big. 
Ir', - Ii, = - 4.6200 + 
Ii, - lC4 = + 0.5600 + A', 
Ii,,-lC4 = + 3.3900 + X3 

Tho equations for tho goneral ibdjnstmorrt aro then, preserving tho samo order, as above: 
Jig. 

+x; + 0.0006 = 0 + 1 2  - 0.0141 = 0 
+ x3 - 0.0367 = 0 

+ XI -Xz + 0.3333 = 0 
+ X2 - A', - 0.0306 = 0 

+& - A', + 0.0224 = 0 

Tho normal equations being formed and solvecl in tho usual may, tho residuals from these 
equations become : 

blg. 
- 0.0009 
+ 0.0170 
- 0.0170 
- 0.0002 
- 0-0182 
+ 0.0012 

the largost of which is about 1-65 000 000 of tho mass on either scalo pan. The probable error 
of each equation, computed from theso residuals, is 0.0118mg., in substantial agreement with 
tho valuo + 0.0106mg. derived above. 

Thero is also obtained: 
blg. 

= - 0.0015 4 0.0084 
A', = + 0.0320 4 0.0084 
Xj  = + 0.0107 f 0.0084 

If each obsorvatiotl equation bo givon a rolative weight, proportionaI to reciprocal of the 
squaro of the computod probable error of its absolute term, as shown above, tho relativo weights 
vary from 1 to 16.2; the residuals and computed probable errors are about the same as before, and 

Big. 
XI = - 0.0061 
A', = + 0.0261 
X3 = + 0~0300 
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The assignment of equal weight to the observation equations corresponds to the assumption 
that when four weighings are made between a given pair of masses there is some error common to all 
four meighings (and therefore not indicated by any disagreen~ent of the four results) n-hich is large 
as compared with the computed prob:rble error of the result from tlie four weigliiugs. On the other 
lland, the assignment of relative weights proportional to tlle reciprocals of the squares of the 
probable errors assumes that tilere is no constant error whatever which is common to the four 
meighings of the series. Experience with balances here and elsewhere indicates that the fact lies 
somewhere between these two assumptions, and hence the mean of the two derived values for each 
of the quantities XI, X2, X3, mill be adopted as the most probable value. 

Hence there is obtained as final values : 

Mg. Mg. 
XI = - 0.0038 1 0.0084 
X, = + 0.0285 0.0084 
X3 = + 0.0248 0.0084 

The mass of X4, as determined a t  the International Bureau of Weights and Measures, is 
l k g  - 0-00501ng f 0.00201ng. 

Combining this with tho abovo values tllere is obtained: 

Kg. Mg. Mg. 
If,, = 1 - 4.6988 4 0.008G 
li, = 1 + 0.5135 4 0.0086 
li,,, = 1 + 3.3398 4 0-OOSG 

This probable error of i- O.OOSGmg., as de\lelol)ed from the observations, is less than one part ill 
one hundred millio~i. 

It mas found in adjusting the six series of meigljings, giving them equal weight, that the 
probable error of the result froin each series was f 0.0118mg., as derived from this general adjust- 
ment. If there were just four aeighiugs in each series, this vould malce tho probable error of a 
single weighing 2 (40.011Smg.) = 4 0*0!23Grng., remembering that the coefficients of n very l~early 
balance in every case. If the circumstance be considered that one of the six series, the first in 
order of time, contained eleven weighings instead of four, this value mill be but slightly increased. 
In tllc fbIIoaiug discussion then the probable error of a single weighing will be considered 
f 0.023Gmg. 

It is pertinent to attempt to locate some of the separate sources of error of which the combined 
effect is to produce this resultant error. It is especially pertinent first to estimate the errors which 
.:trise from causes external to the balance proper. 

I n  tho first place i t  sliould be noted tllat in four of the six series of observations the difference 
of volume of the two weights placed upon tlie pans mas over 70 cubic centimetres, and the conse- 
quent reduction to vacuo about 90 milligrammes. This leads to an ii~quiry as to the magnitude of 
the errors arising from defective measurements of barometric pressure, of air temperature, and of 
relative llumidi ty. 

From comparisons of barometers, made in cor~iiection with these observations, i t  would appear 
that the prob:~ble error of :L single reading or the barorneter is about 4 Om04mn1. I11 view of the fact 
that the barometer was read a t  the end of each ~~cigliiljg, ;rijd tliat t l ~ e  reqnired pressure for the 
middle of each weigllir~g had to be determined by interl)olnting baclr over an interval of about 
eleven minutes, the l~robable error of a single determination of the mean pressure during a 
weighing should be increased to about I 0.071mln. 

This is perhaps a fair estimate of tlle :~ccideut,;tl errors. I t  is quite difficult, howevor, to esti- 
mate the co~lstant error which inay exist, arising from :rn erroneous value for tlie constant iustru- 
mental correction to the barometer. This can not, h o ~ ~ e v e r ,  bo satisfactorily estimated without 
recourse to a normal barometer, and fiucli an iristrulnel~t is not now available. 

The barorneter upon wliich depends t l ~ e  redl~ct~ions to vacno in theso weighings was compared 
during tlle progress of the observations with one of the large standard barometers a t  the United 
$bates Weather Bureau Office in Washington. The assigned correction to the Weather Bureau 
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standard depends in turn mainly upon the coiitinued substantial agreement of several such stand- 
ards, which were traneported from Kew several years ago, and upon the correctness of the Kew 
standards. 

The two Tonnolot thormometers which served to determine the temperature of the air within 
the balauco case were hung in a horizontal position a t  about the same height as the weights, and 
one was placed with the bulb near tho north end of the case, and the othor with its bulb near the 
soutli end. The zeros of these thermometers were redetermined a t  the close of the observations. 
The northern bulb always registered s liigher temperaturo than the southern bulb. The northern 
wall of tho room was the only one on the opposite side of which there was artificial heat, but there 
were no openings whatever through it. 

The differences between the temperatures indicated by the two thermometers, varied from 
00.04 to 00.15 C., but always preserved the same sign, the mean difference boing 00.09 C. Judgiug 
from these differences tho accidental errors in temperature may be estimated a t  100.03 0. This 
causes an error in the reduction to vacuo, i11 the case of a brass weight against a platinum weight, 
of about 0.0096 mg. 

The mean diff'erence of 00.09 botween tho two thermometers suggests that there is possibly a 
constant difference of a few llundrcdths between tlie tomperatnre indicated by the mean of the 
two thermometers aild the actual temperatnro of the air arouud the weights. When i t  is con- 
sidered, however, that the thermometer bulbs were much nearer the weights than to each other, 
that the weigl~ts were moved about t'requeutly from pan to pan, and so tended to acquire a meall 
temperature, and that the changes of temperature in the balance case were very slow (an extreme 
range of only 50.03 in twenty-eight days, and of only 00.64 during the working hours of ally one 
day), i t  seems safe to assign 00.09 as tho maximum lirnit of constant error in tho assigned tem- 
perature of tho air around the weigllts. This corresponds to a constant error of about 0.0288 mg. 
in tho weighings. 

The hair hygrolueter was standardized a t  tlie beginning and end of the observations by direct 
comparison wit11 a met and dry bulb thennomcter of the form which is used by whirling to secure 
good ventilation around the bulbs. Prom tho residuals observed in standardizing tlio hair hygrom- 
eter, and from the observed change in its constants, i t  is estimated that t l ~ e  assigned values for 
the relative liumidity aro in error by A2 per cent. Tliis corresponds to an orror of f0.0054 mg. 
in each weighi~lg. 

Usually about 90 mg. in small weights had to bu usecl to make the two lrilogra~nlnes balance 
in air. These small weights were changed a t  every weighing so as to avoid introducing their 
errors as constant errors. From tho recorded vi~lues of the probable errors of tliese small weights 
i t  would seem that the probable error introduced into om11 weighing by tho uncertainty in the 
values assigned to them is about 1.0.0040 mg. 

The following probable errors have tlius been assigned to causes external to the balance 
proper, in the case of a brass against a platitiuln kilogramlno: 

filg. 

Arisiug from errors in the barometric pressure 4 0.0071 
1 6  L L  L c  6' L L  tenlperaturo =!c 0-0096 
L L  ( 6  L c  6' relative humidity 4 0.0084 
6 6  small auxiliary weigllts f 0.0040 

Combining, there is obtainecl from the probable error in a sirlglo weighing arising from these 
four causes, 0.0151 mg. 

This leaves for the probable error ill n Singlo weighing arising from the balance proper, 
(0~0336)2-(0~0151)2= 4 0-0181 mg. 

Tho error of the mere readiug of the scale can produce hardly any appreciable portion of this 
error since each weighing dopends.upon twelve readings of tho scale; tho error in any one reading 
probably does not exceed 0.2 division, and a whole division corresponds to ouly 0.04 to 0-05 mg. 
But there are two sources of orror which certainly exist which seem sufficient to account for the 
above error, to wit, clianges of the relative temperature of the two arms of the balance, and 
changes i11 the sensibility of the balance. 

The method of using the balallce during tho weighings here treated does not assume that the 



390 UNITED STATES COAST AND GEODETIC SURVEY. 

arms aro of equal length, but i t  does assume that the difference of their lengths is a constant for 
the interval over which the weighing extends. So, if oue arm be constalitly warmer than tho other 
by a given amount, no error is thereby introduced into the result. But suppose that between tho 
time when the swing is ~nade  with tho weights in the position 11-right, R-left, and the time when 
the swing is made in the position B-right, A-left, the right arm increases in temperature relatively 
to the left arm by 03.001 C. Tho right arm (brass) mill bo longer relatively to the left arm by 
1-50 000 000 than i t  was, and tho indication of the balanco mill diffcr by 1-50 000 000 of 1 kg.= 
0.0200 mg. from n.hat i t  should indicate according to the assumption used in t l ~ e  computation. 
Half this error, or 0.0100 mg., will aEect tho mean result from the two swings. So, when a series 
of four swiligs are made, as in the observations with which we are here concerned, there mill bo 
0.0100 mg. error in the result for every 00.001 C., by which the mean* clifference of temperature of 
tile two arms for position A-right B-left differs from the correspondiug mean* difference for posi- 
tion R-right A-left. When i t  is noted that the air in the balance case during the weighings was 
usually changing in temperature a t  tho rate of about 00.002 C. per minute, and that a complete 
weighing of four swings required not loss than fifteen minutes, i t  seems :IS if this cause might 
account for most of the errors shown to bo due to the balanco proper. 

Tile observed variations in the zero point of the balance will sorve as a criterion for judging 
of this class of errors. By the zoro point is meant that point of tho scale which is midway between 
two obsorved equilibrium points corresponding to the positions of the weights A-right 13-left and 
B-right A-left. If certain of the earlier observations, during whiell tho balance mas continnally 
being reacl-justed, be omitted, the estremo rango in the position of the zero point is fro111 95.38 to 
106.53 on the scale. This r:mgo of 11.15 divisions corresponds to about 0.5000 mg., or to a chango 
of 00.025 C. in the relative temperature of the two arms of tho balance. That is to say, tho rela- 
tive temperature of the two arms, as indicated in this way, varied only within a range of 00.025 C. 
during weighirlgs oster~ding over the period February 1 to 18. 

Let the eflect of changes of sensibility be now consiclered. It is assu~ne(l in tho computation 
that  the seusibility remains constant during the progress of the four co~npleto ~vcighings between 
any particular pilir of weights-usually :L period of about thrce hours, but sometimes extending 
over tlie interval from one afternoon to the next forenoon. 

The scale valuo of t l ~ e  balance is proportional to tlie distance, nrllicll will be called (1, from the 
middle knife-edge down to tho center of gravity of tlie combincd beam and its load, considering 
the weight of the pans and tlie loads upon them to bo concentrated a t  the outer knife-edges. To 
fully appreciate the m e a u i ~ ~ g  of the assumption that tho se~~sibility rcmnins constant even for :L 

few hor~rs, one mnst take into consicleration the smallness of the distanco d. It may be computed 
in two ways fkom observation. Tho length of each arm of the beau is 180 mm., and its period of 
oscillation with a kilogrammc, on each pan is Sbout 52 seconds. The beam acts as a pendulum. 
I ts  oscillatior~ is evidently just as i t  would bo if tllo total mass of tho pans and their loads was 
coucontrated a t  tlie end Imife-edges. For not only are all tho forces duo to gravity and inertia in 
these parts transmittecl uucl~anged to the knife-edges, but the motion (for the small slruplitudes 
here used) of e:lcll and every part of the pan and load being tlie samo as that  of tho lrnife-edge, 
the moments of iuertia in cl~lcstion arc t l ~ e  same as if' the masses mere actually a t  tho knife-edges. 
Compare this actual pendulum with a hypothetical simple pendulum consisting of a mass equal to 
th;rt of the two kilogramme weights plus the two pans and their suspensions coucentratcd a t  a 
clistance of 150 rnm. below its point of suspension. Tho period of such a pendl~lum by the ordinary 
formula for a simple pendulum would be 08-43. Tho timo of oscillation for either pendulum is 

1 in wliich I i s  the moment of inertia about the point of susponsion, x i s  the mass, g is 
t=zJilf;l 

the force of gravity, and 1 is the distanco from the point of suspension to tho center of gravity. 
If the mass and moment of inertia of tho beam itself in the actual case bo neglected (which is 
allowablo for the rough result here desired, the beam being a small mass as compared with the 

- - -- 
'This is necessarily a weighted moan corresponding to the mothod of computation, which is Lore such that the 

first and fourth swings are givon half weight. 
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pans and their loads), I and ;If becorno identical in the two cascs. Wlionce it would follow tha t  
1 (to2 d (00~43)~ 

A 

1, - ( t  )2-180mr11 (528)2 
and d proves to be but  12 microns. 

Or, starting wit11 tlio known v:~luo of one division of scale in milligrammes, d may bo com- 
puted from tho static relations. Olio division of scalo is 2 mm. in length, izncl tlle light traverses 
a distance of about 7 SO0 nim. in p:assing from the sc:ilo to the telescopo by way of the mirrors on 

2 1 
t he  bcam. Ono division, tllercfore, represe~lts a motion of tho beam of 

7 800-3 900 
cxprossed in 

radians. Tho observed mean value for one division is 0.043 mg., with a liilograui~ne on each pan. 
W l ~ e n  tho balance is  in  equilibrium with 1 kg. on one pan and 1 lrg.+0.043 mg. on tlie other pan, 

d 
the  opposing moments being equal, - (2 lig.) g= (180 mm.) (0.043 u~g.) 9, if tlio mass of the beam and 3 900 
pans be  neglected. This makes d=15 microns. This may bo regarded as  a superior limit for d, for 
if tho computation were nlatle nioro osnct by considering tho mass of tho beam and pans, the eom- 
puted valno of d mould necessarily beco~no smaller. 

Tho mean of tlio two valnes compntcd abovo is  14 niicrons. This is ccrtaillly not too smdl, 
since tho assumptiol~s ill both cascs were sucll as to malto the computed (1 too grcat. Tlio sensi- 

0.043 bility being proportional to d, tho vnluo of ono scnlo division will cllango 0.0031 mg. (=--) if d 
14 

changes by a singlo micron. d necessarily varies alniost exactly as  does the distance from tho 
middle knife-edge to the lino joining tlle olid ltnife-cdgos. d, then, varies direotly with the  elastic 
flexnro of tlie bean1 and with distortions of tho bean1 caused by differelices of temperature in its 
ditl'erent parts. I t  also dcpeiitls intini:~tcly 11po11 tho perfection of a11 tlrree of tho priucipsl knife- 
edges and the  planos upon wl~iah t ' l~cy rcst. As tlio co~riputatio~i of each scparato weigl~iug 
i~lvolves the rotluction of froln 0 to 25 scale clivisions to absolute valuo by lnultiplying by a lneau 
scale valuo which may oaaily ditl'er by a s  ~nucli :IS 0.003 mg. (corrosl)ondiug to 1 micron ch:tngo 
ill d) from tho real scalc valuo for that  lnomcnt, i t  secnis evident tha t  hero lies n soco~id sourco 
from mliich may arise orrors a s  largc a s  10.01S1 mg. 

Tho actually obsorvotl variations in tho scalc val i~o corroboratc the statements of the Isst pnra- 
graph. Wi t l~ou t  any  cliango whatover boiug mado in tho ncl.instmonts, successive groups of four 
wcigl~iligs e,wh gave tlio following valnes : 

nrg. 
Pebrn:iry 1, olio tlivision of scale=0.044 

L L  2 u L 6 l L  =0.044 
(1 4-5 14 t  L 

LL 14 " LL 
" =0.048 ~ o a n = 0 - 0 4 3  mg. " =0.039 

This range of 0.009 mg. corresponds to n clinngo of threo microns in d. A s  this mmige is  
developed between valnes derived from sets of four wcighings each, i t  seems probable tha t  there 
mas a, still larger a c t u d  rarigc durinx tlic indivitlual weighings. 

The arms of tho balanoc aro not quito cqual. As a t  ]wesent acl.jnstec1, tho zero i s  near tho 
middle of tho scalo for a load of ono lcilograln~ne on each pmi. Bu t  with nolniually no loads ul)on 
tho pans i t  requires about 12 mg. on tlio left pan to bring t.llc zero to  tho same point. Fro111 this 
i t  appears tha t  the  left arm is about 2 microns longer tl1a1i t11c riglit arm. 

On February 10 tho b a l n ~ ~ c c  was set to smillging in tho fore110011 with a kilogramlno on each 
pan and allowed to swing until i t  ~ : ~ 1 1 o  to  rest to givu an iclca of tlio amount of frictioli a t  tho 
lrnifo-edges. It swung for more t)11a11 four liours :\Stor starting, mi t l~  a11 initial oscillation of o~ l ly  
twenty-one minutes of arc on cacli side of its equilibrium position. 

Wo  may compnro tho rosnlts fro111 this l tucprecl~t  b.zlnr~co with roslllts obtai~ied from siniilnr 
Rueprecht balances a t  tho I~~tornatiollal I3ure:tu of \Veiglits anti Moasnros as  follows: 

Rere tho probablo error of s single ~veigl~ing,  a s  derived f ron~ tlio interadjustment of various 
groups of meighings, i s  k0.0236 mg., and each weighing consisted of bu t  tmelvo readings of tho 
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scale, and the weights wero in four positions. Moreover, most of these weighings were 11lade 
between brass arid platinum, with a reduction to vacuo of about 90 mg. 

M. W.-J. Jlarelr, p. D. 79, Tomo I, Travaux et MBmoires du Bureau Internatiolial des Poids e t  
Mesures, derives for the probable error of a single woigl~ing 40.0081 mg. But this is derived 
from the individual groups, not from tho intoradjustment; the weights were all of platinum, or of 
platinum-iridium, and each weighing consistect of thirty-five readings of the scale and scven 
positions of tho weights. 

The weighings of the International Bureau, which served to determine the various nation:~l 
prototype kilogrammes, gave for the probable error of a singlo weighing on the Rueprecht balances 
k0.0067 mg. (Seep. 107, "Rapport sur la Construction, les Comparaisons et les autres Operations 
ayalit servi S Dbterminer les aquations des Nouveaus Prototypes Mbtriques.") Tliis value is 
derived from tho interadjustment of gronps. But all the weights concerned were nearly of tlie 
same volume, and a "singlo weighingv consisted of one hundred and twenty-eight readings of tile 
scale, and thirty-two positions of the weights, requiring a t  least four hours of work (not including 
waits) as contrasted with from twenty to forty minutes per weighing in the work just finished 
here. 

In  conclusion, i t  should be noted, in regard to the work here, that the errors arising from tlle 
balance proper are purely accidental in their nature and may easily bo reduced to within 0.01 mg. 
per kilogrammo; that, on the other hand, previous experience has shown that i t  is very difficult 
indeed to so effectually preservo a kilogramme weight against surface changes (abrasion, collec- 
tion of dust, deposits of moisture or gases) that its rnass sliall remain constant within 0.01 mg.; 
that wlien a brass kilogramme is weiglied against a platinum it  requires the greatest caro in 
obtaining the air temperature to insure t,hat a col~starit error of as much as 0.01 mg. may not arise 
from this source; and finally, that in determining a brass kilogramrx~e by weighing against a plati- 
num standard tho weakest step of all a t  present is tho determination of the absolute barometric 
pressure. 

Tho Rueprecht balance not only performs its functions so accurately as to require the greatest 
care in the determination of tlio temperature n ~ i d  pressure of air to insure that errors from this 
source shall not ho greater tlian tliosc from the balancc proper, but;moreover, the combined errors 
of the balanco and its auxiliary instrunlellts arc within limits narrower than those within which 
tho surface changes of mass of tho weights themselves can bo certainly limited. 
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APPENDIX No. 10-18913. 

TABLES O F  AZIMUTH AND APPAltENT ALTITUDE O F  POLArZIS AT DIFFERENT 
HOUR ANGLES. 

By a. R. PUTNAM, Aseistnnt. 

The accompanying tablesR are intended for field uso to  facilitate placirig an instruinent in tlie 
meridian. They are also suitable for determining the approuimnte latitude or ~neridian. They 
contain tho azimuth of Polaris a t  intervuls of fifteen minutes in hour angle for each degree of north 
latitude from 300 to 600, and the apparont altitude a t  the same intervals and for each fifth deglveo 
of 1atitnde.t The tables are computed for tho doclinatio~i of Polaris 880 4(i1, but the rate of change 
in both azimuth and altitude is given with the argumeut 1' increase in declination.$ The tables 
are intended to be nsed in connection with the American Ephemeris, where aro given the apparelit 
right ascension and decli~~ation of Polaris for each day in the year. The approximate local time 
will in general be known with sufficient accuracy from standard time and the approximate 

*Similar tables, but  without the corrections for chnngo in deolination, wero prlblishud us Appondix XXII, 
Report U. 8. Coast Survoy for 1870. Thoso were cornputod by Assistant George Davidsou for uorth polar distance 
lo 23'. 

t The tables wore computed with the following formulns: 
sin t 

tan a= cos 9 tun 6 - siu 9 cos 1 
siu h = sin 9 sin 6 +cos 9 C 0 8  6 cos t 

00s t,=cot 6 tan 9 
whero a = nzilr~utli from true north 

t =hour allgle 
p=lat i tude 
6 = declinntion 
h =trne altitudo 
a,=azirliuth nt elongation 
1, =hour angle a t  elongation. 

$ As the oorrectione are given with propor sign for increneo i n  ducliuotiou ovor 8%' 46', t l ~ o y  ero to  bo applied 
with roversed sign while the deolination is less thau 880 46', it will be until  near the oloee of the century. 
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longitude of the place. The following example explains the use of the tables, and the derivation 
of the hour angle of Polaris: 

Position, latitude 36' 20/ N., longitude stl 2om 3@ W. of Greenwich. 
h. m.  s. 

Time of observation, July 10, 1895, standard (75th nler.) mean time 8 52 40 p. m. 
Reduction to local tirne - 20 30 

Local rnean time 8 32 10 

Reduction to sidereal tixne (Tahle 111, Amer. Ephem.) + 1 24 
Sidereal tinie xriean nooq  Greenwich, July 10, 1895 7 12 38 
Correction for longitude, 511 2om 308 (Table 111, Amcr. Ephenl.) -1- o 53 

Local sidereal time 
Apparent right ascension of Polaris, July 10, 1895 

Hour angle before upper cultninatioll 
0 / I /  

9 33 13 

Declination of table 88 46 
Apparent declination, July 10, 1895 88 44 47 

Increase in declination - I 13:=-1/.2 
0 / 

Values from tables (interpolated) azitnuth o 54 12, apparent altitude 35 21.8 
Correction for -1'.2 increase in declination f 52 

0 55 04 
East of nortli. 

It is to  bc, rememl~erecl that Polaris is east of the meridian for twelve hours beforo upper 
culmination, and west of the meridian for twelve l~oura after. By setting tho in~trurnent a t  the 
apparent altitude and  weeping near tlio meridian Polaris can ordinarily 1)c fi)un(l and tho instru- 
ment placed in the meridian solne time before dark. With transit iristrurnents riot provided with 
horizontal arc, tho value of the azimutli acljjustiug screw may be readily determined and used. 

Without the Arnerica~i Ephemeris thcse tables may be cor~veriie~itly used for obtaining the 
approximate meridian or latitude, in collnectiori with Bulletin 14, United States Coast and Geodetic 
Survey,* where are given the approsinlato mean tirnes of culrninations of Polaris, and the mean 
declintttions for various epochs. 

-- - . -- - - -- 

"API'ROXI>lAl'lC TI>Yl*;R 0 1 7  CIIIJIINATIONR ANT, RLOXGATIONR AND OX" TRF, AZIMIITIIS A T  EI.OSCATION 01.' I'OLAHIS 

FOIL TIIE YI,:ABS IIISTWEICN 1880 AND 1910." 

[I'rcpnrc~l for p i ~ b l i c n t i o ~ ~  by C l l n ~ .  A. Scllott, Aesietrmt.] 

'l'ho moan placos of Polaria are givau as follome: 
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1 II I I  ~o r rec t ion  !/ 
i 

Hour nngle 
before ornfter 11 Azimuth of Polaris computed for declination 8H0 46'. 

for 1' in- 
crcnse in Hour 

declinntion rill le 
of polnris. 

or nfte ' upper culmi- 
tlntion. 

Lnti- 

30°. 

o I r  18 
0 16 53 
o 22 23 
0 27 48 

0 33 05 
0 38 13 
0 43 12 
0 4j 58 
0 52 32 

Ia t i -  
tude 
33O. 

0 , ,, 
0 05 51 
0 3 1  41 
0 17 27 
0 23 09 
0 29 45 

0 34 '3 
0 39 32 
0 44 40 
0 49 36 
0 54 '9 

0 58 48 
I 03 or 
I 06 58 
I 10 36 
1 13 56 

I 16 57 
1 19 37 
1 21 57 
1 23 55 
1 25 32 

Lnti- 
tude 
36'. 

I ~ t i -  T.oti- 
tudc tudc 
37' I 3,. 
- 
0 t I t  0 ' 1  t1  

00610 0 6 1 5  
0 12 18 0 1 2  25 
o 14 22 o 18 38 
02422 0244.1 
03015 03041 

Loti- Tali- 
tude I tude 
31O. 32'. 

Ipti- Ia t i -  
tudc I lude 
34O 35O. 

A. nr. 
0 15 
0 30 

I 0 45 
I 0 0  

I 1 15 

Hlon ation 
~zkmuth. ' .  . . I 25 27 11 h,  7t1. S. 
Hour nngle. 57 9 
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Azimuth of Polaris computed for declination 88O &'. 
Hour angle 

before or after 
upper culmi- 

nation. 

Elongation: I A2I"uth. .. .I1 I 36 36 I I  38 03 1 I 39 3.5 I 
h . m .  s. /a.m. s. /a.m. s. 

I 4 1  I1 
Ji. ?ti. s. 
5 5s 24 



REPORT FOR 189!5--PART 11. APPENDIX NO. 10. 

for I' in- 
Azimuth of Polaris computed for declination 88O 46'. 

Hour angle 
hefore or after 
upper cultui- -- or after 

 atio ion. 

1 30 

-- 
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H o u r  
a n g l e  be- 
fore o r  

a f t e r u  
p e r c u r  

miual ior~  

H o u r  an-  
g le  before 

o r  a f te r  

Apparent  a l t i tude  of rolnris,  computed f o r  decliuntion 88O 46' a n d  m e a n  
refraction.  Correction 

for  I' i!~- 
crease 111 

h. nr. 
-1.0 

! 
-1.0 ! 
I 
- 1 . 0 ,  

-0'9 

2:9 4 . 8  
-3.8 

-0'8 
4 7  
-0 '7 
-0'6 

A. m. O 

31 14.2 

31 11'6 

I 7 :  

I 
0 I 

61 14'5 
61 14' 
61 13.2 
61 13'0 
61 11.9 

61 102 
61 08'6 
61 c6.6 
61 0q.z 
61 01'6 

60 58'7 
60 55'5 
60 52'1 
60 48'5 
60 44'7 

60 40'7 

2 ;;:; 
60 27'6 
60 23'0 

60 18.4 

3:; 
60 04.0 
59 59'1 

M 54.3 
59 4 9 '  
59 44'8 
59 40.1 
59 35'4 

59 31.0 
59 26'7 
59 22'5 

-- 
0 I 

3 6 1 5 ' 3  
36 15.2 
36 14.7 

g 
36 11.3 

$ a:: 
3 6 0 5 ' 3  
36 02.7 

35 59'8 
35 56'7 
35 53:4 
35 498 
35 46'0 

35 42'1 
35 38'0 
35 33'6 
35 19.2 
35 q . 6  

35 20.0 
35 15'3 
35 10'4 
35 05.6 
35 00'8 

34 56.0 
34 51'2 
34 46'4 
34 41.7 
34 37.1 

: 
34 24'0 

0 30 
0 4 5  
I W  

I 15 
1 30 
1 45 
2 w 
2 15 

2 30 
2 45 
3 
3 15 

0 I 

41 15.1 
41 14.9 
41 14.5 

:; ;;:: 
41 11.1 
41 09'4 
41 07.3 
41 05.0 
41 02.4 

40 59'5 
40 56'5 
40 53'1 
40 49'5 
40 45'7 

40 4 1 ' 8 .  
40 37'6 
40 33'3 
40 28.9 
40 24'3 

40 19.7 
40 14'9 
40 10'1 
40 05'3 
40 00.5 

39 5.5'6 
39 9 . 8  
39 46'0 
39 41.4 
39 36.8 

39 32'3 
39 27'9 
39 23'7 

0 I 

5 6 1 4 ' 6  
56 14'4 
56 14.0 
56 13'2 
56 12'0 

56 10'6 
56 08'8 
56 c6.8 
5 6 0 4 ' 4  
56 01'8 

55 58'9 
55 55'8 
55 52'3 
55 48'8 
55 45'0 

55 41'0 
55 36'8 

;; :;:: 
55 23'4 

55 18'8 
55 14'0 
55 09'2 
55 04'4 
54 59'5 

54 5-47 
% 4 
54 45 1 
5-4 40.4 
54 35.8 

54 31'4 
54 27'0 
54 22'8 

-- 
0 I 

4 6 1 4 ' 9  
46 14'8 
46 14.3 

;; 
46 10.9 
46 og'z 
46 07.2 
4 6 0 4 ' 8  
46 02'2 

45 59'3 
45 56.2 
45 52:9 
45 49 2 
45 45'5 

45 41'5 
45 37'4 

44; ;$:; 
45 24'0 

45 19.4 
45 14'6 
45 09'9 
45 05.0 
45 00.2 

44 55'3 
44 555 
44 45 7 
44 41.1 
44 36.4 

44 32'0 
44 27'6 
44 23'4 

31 05.6 
31 03'0 

31 00.1 

30 57'0 
30 53'7 
30 50.1 
30 46'4 

30 42'4 
30 38'3 
30 34'0 
30 29.6 
30 25'0 

30 20.4 
30 15'6 
30 10'8 

; : 
2 $2 
29 46:s 
29 4'1 
29 37'5 

29 33'0 
29 28'6 
29 24:4 

8 1s ' 

8 30 

8 44 9 

; , 
9 45 1 

2 0 0  

59 38'4 
59 14.6 

59 "0 8 45 
59 07'6 

59 01'3 
59 04'3 

58 58'6 9 45 

58 56'1 
58 53'9 
58 52'0 
58 50.3 
58 49'0 

11 15 

12 w 

so. 

34 19'9 
34 16.0 

2 :  
; 

33 59.7 

33 57'2 
33 55'0 
33 5310 
33 51 3 
33 49'9 

33 48'9 
33 48.1 
33 47'6 
33 47'4 

So. 

0 I 

51 14'8 
51 14'6 
51 14.2 
51 13'3 
51 12.2 

51 10'8 
51 9'0 
51 07.0 
51 04'6 
51 02'0 

50 59'1 
50 56'0 
50 52'6 
50 49:0 
50 45 2 

50 41'3 
50 37'1 
50 32'8 
50 28.3 
50 23'7 

50 19.1 
50 14'3 
50 09'6 
W 04.7 
49 59'9 

49 55.0 
49 50:. 
49 45 5 
49 40.8 
49 36.2 

49 31'7 
49 27'3 
49 23'1 

-0'5 

2 : :  1 4 . 4  
-3'3 

4 2  
4 ' 2  
4 . 1  

0'0 
0'0 

f:: 
+O.Z 

To:; 
+0'4 

29 203 
29 16.4 

2 12:; 

g 
29 w.0 

2 15 

2 30 
2 45 
3 m *  
3 IS 
3 30 

%;,"1",%!, \:g:t:$:: 40'. 

39 19:G 
39 157 

39 "'0 
39 08'5 

02.2 
39 05'3 

ig 59'4 

38 56'9 
38 54'7 
38 52'8 
38 51.1 
38 49'7 

38 48'6 
38 47'8 
38 47'4 
38 47'2 

54 18'8 
54 14.9 

54 "'2 

54 07'9 

; 
54 04'5 

53 56'4 
53 5-4'1 
53 52'1 
53 50.5 
53 49'1 

53 48:; 
53 47 
53 4618 
53 46 7 

44 19'3 
44 15.4 

44 "'7 
44 08'3 

44 02.0 
44 05'0 

43 59.2 

43 56'7 
43 54.5 
43 52:s 
43 508 
43 43'5 

43 48'4 
43 47'6 
43 47.1 
43 47'0 

3 30 1 3 45 

4 w  4 15 
4 30 
4 45 

5 w 
5 15 
5 30 
5 45 
6 00 

6 15 1 6 30 
6 45 

; E 
7 30 
7 45 

, 

Lat i tude  
300. 

49 19'0 
49 15.2 

49 "'5 
49 08'1 

48 
0118 

49 04'8 

4 590 

48 5616 
48 54 3 
48 52'4 
48 50.7 
48 49'4 

48 48'2 
48 47.5 
48 47'0 
48 46'8 

8 00 

3 45 
4 w : 
4 15 

30 j 
4 45 , 

5 w ! 
5 15 : 
5 30 
5 45 
6 w 

2 ;: I 
6 45 
7 oo 
7 15 

7 30 
7 45 
8 w 

I. 

1 Latitude 

10 w 
IO 15 
10 30 
10 45 
11 w 

11 15 
11 30 
11 45 
12 oo 

Latit;de 
Lat i tude  

28 57'5 
28 55'3 

$2 
28 50.2 

: 
28 47:9 
28 47 7 

Lntilurle 
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SUBDIVISION I- 

LIST OF ORIGINAL TOPOGRAPHIC SHEETS, GEOGRAPHICALLY ARRANGED, REGISTERED 
IN THE ARCHIVES OF THE UNITED STATES COAST AND GEODETIC SURVEY, 

BnOM 

JANUARY, 1834, TO DECEMBER 31, 1893. 

NOS. 1 TO 2209, INCLUSIVE. 
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UNITED STATES C O A S T  AJSJT3 G E O D E T I C  SURVEY. 

List of onginal topogra~hic sheets, geographically arranged, registered i?z fhe archives of the United 
States Coast and Geodetic Survey, frornJa?tuary, r83gJ to December 3r, 1895. 

NOS. 1 TO 2209, INCLUSIVE. 

Stnte. I Localities. I Registered number I -1.. I Towgnpher.  Date. 

Northeaslrrn boundary, from Initial Monument to the 
nrouth of the St. Croix River, including Assanra- 
quoddy Bay. 

Maine and New 
Brunswick. 

Do.. ........... 

Do.. ........... 
Do.. ........... 
Do.. ........... 

Do.. ........... 

Do ............. 

Do.. ........... 

Do ............. 

Ilo.. ........... 

Do.. ........... 

Do.. ........... 

Do.. ...... .: ... 

Do.. ........... 

Do.. ........... 

Do.. ........... 
Do.. ........... 

Maine ............ 

Eastport and approaches, from Dcadntan Head, New 
Brunswitk, to West Quoddy I/ca4 Maine, including 
Cobscook Bay. 

Monument Stream, from Initial Monument to Green. 
lenf Brook. 

North t o k e  and Monument Stream, northeastern 
boundary. 

Grand Lake (upper part), northeastern boundary.. . 
Grand t a k e  (middle pnrt), northenstern boundary.. 
Grand Lake (southern end and arm of), northeast- 

ern boundary. 
Chiputneticook Lake (northern end), northeastern 

boundary. 
Chiputneticook Lake (upper pnrt), northeastern 

boundary. 
Chiputneticook Lake (middle part), northeastern 

boundary. 
Chiputneticook Lake (lower part), northeastern 

boundary. 
St. CroL River, traverse line, with topography from 

Vanceboro to Elbow Rip. 
St. Croix River, traverse line, with topography from 

Xlbow Rip to Meetinghouse Rips. 
St. Croix River, traverse line, with topogrnphy from 

Meetinghouse Rips to the Pondwalk. 
St. Crolx River, traverse line, with topograpl~y from 

Potidwalk to Weatherbys Clearing. 
St. Croix River, traverse line, with topography from 

Weatherbys Clearing to Ryons Rip. 
St. Croix River, traverse line, with topography from 

Ryans Rip to Calais. 
St. Croix River, Calais to Devils Head.. ............... 
St. Crou River, Devils Head to Robbinstown ......... 
St. Croix River, right bank, Devils Head to Mill Cove. 

I 

Do ............. 

Do.. ........... 

New Brunswiek .. 
Mdne and New 

Brunswick. 
New Brunswick.. . 
Maine.. ........... 

New Brunbwick.. .I Deadman Head to Deer Island, including Letite P a s  I 

St. Croix River, right bank of, Mill Cove to Lewis 
Cove. 

West shore Passamaquoddy Bay, Lewis Cove to Ut-  
tle River. 

...................... St. ~ n d r e w s  Harbor, shore line.. 
....................... ~assamaquoddy Bay, shore line 

Passamnquoddy Bny, north shore of Deer Island.. ... 
Passamaquoddy Bay, Pleasant Point to Boydens take .  

.. ..................... 1-10, ooo I . .  .do 

........... Do.. 

Maine and New 
Brunswick. 

Maine ............. 
Maine and New 

Bruaswick. 
Do.. ........... 

sage. 
East shore of DeerIsle and north shore of Campobello 

Island. 
Pleasant Point to Lubec, includinug Bastport.. ....... 
North Lubec, part of Sewards Neck.. ................. 
West Quoddy Bay ...................................... 

Sheet showing northeastern water boundary, vicinity 
of Eastport. 

............ I - I o , ~ ~  I J. A. Flemer.. .( I@. 

J. Hergesheimer .......... 
... ..do.. ................... 
J. Hergesheimer and S. 

Forney. 
S. Fomey .................. 

18gr. 
1891. 
189192. 

1693. 

1-10, 000 
1-10, om 
1-10, coo 

I-10,000 

1-10, 000 

J. W. Donn ................ 1%. 
W. H. Dennis and E. EIli- 186163-88. 

cott. 
D.B. ~ n i n w r i g h t  ......... 1894. 

r-10, om 
I-wow 

............ W. H. Dennis.. 
..................... .... .do 1666. 

A. W. Longfellow and C. I I- M. Bache.. .............. 1885-88. 

W. H. ~ e n n i s .  ............ .! 1865. 
... ..do ... . . . . . . . . . . . . . . . . . I  1866. 

............. C. M. Bache... 

..................... .... .do 

1888. 

1888. 
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List of original to#ogra#hic sheets. geograjhicalty arranged. registered in the archives of the U?zifed 

States Coast and Geodetic Survey. ete.-Continued. 

State . Localities . 

Easl#orl and approaches, from Deadman Head, New 
BrunswieR, lo West Quoddy Head, Maine, including 
Cobscook Bay..Continued . 

Scale. 

-- 
Registered 
number . 

1.10,- 

1.10.- 

1.10,- 
x.lo,ax, 
1-10, - 
1.1o.ow 
1.10, ooo 
1.10, om 

1.10,coo 
1.10, ooo 

1.10, mo 
1.10. o w  
1 . 1 0 , ~  

1.10, ooo 

~.~o.oa, 
1.10,ooo 
1.10. ooo 
1.10, ooo 
1.10, ooo 

1.10, 

1.10, ooo 

1.10.- 

1.10,om 
1.10,ccu 

1.10,- 
1.10, ooo 

1.10, om 

1.5, ooo 
1.10,oca 
1.10, ooo 

1.10.- 
1.10.- 
1.10, 

1.10,ooo 

1.10, cco 
1.10.000 

1.10,- 
1.10, ax, 

1.10, 

1.10, coo I 

1859 

1838 
1780 

1805 
1935 

1741 
1664 

1665 

I543 
1540 
I739 
1670 
1666 

1536 

1172 

1501 
1171 

I173 
15y 

1506 

1521 

1513 

14566 
1496~ 

1486 
1039 

1040 

1334C 
1479 
891 

1491 
1492 
1487 

1522 

r365 
1364 

133.4 b 

1541 

1334~ 
1243 

Maine ............. C o b m k  Bay. northern part, Pennamaquan River I and Pembroke . 
Do ............. ' Cob-k Bay. northwestern pnrt . Dennysville ...... 
Do ............. l Cobscook Bay. southwestern part. Whiting ........... 
Do ............. ' Cobscook Bay. south shore. West Lubec ............... 

T o p g n p h e r  . 

................. 

Do ............. 

Maine ............. 
I>o ............. 
Do ............. 

Dn t e . 
-- 

. E . Rllicott 

Porcupine Hills. West Lubec to Lilly Lake and T r e s  
cotts Rock . 

West Qtroddy Head lo I;rcnchmans Bay . 
West Quoddy Head to Moose Cove .................... 

........................ Moose Cove to Schoot~er Brook 
Little River to Cross Island. including Little Machias 

1888 

! Bay . 
! 

................. J . H . Gray / 1888 
... . .do ..................... 1887 . 

................. . . E Ellicott 1887 
J . W . Dorm .............. .I 18% . 

............. Do 
Do ............. 

............. Do 
Do ............. 
Do ............. 
Do ............. 

Do ............. 
Do ............. 
Do ............. 
l)o ............. 
Do ............. 

Do ............. 

Do ............. 

............. Do 

Do ............ 
Do ............. 

Do ............. 
Do ............. 

Do ............. 

Maine ............. 
Do ............. 
Do ............. 

Do ............. 
Do ............. 
Do ............. 

Do ............. 

............. Do 
Do ............ 

Do ............. 
Do ............. 

Do ............. 
Do ............. 

................. . E Ellicott 
..... do ..................... 

..................... ... ..do 

C . H . Boyd ................. 
.... ..................... .do 
.... .do ..................... 

................................. ; Machias Bay entrance 
l Machiasport and vicinity .............................. 

................................... Machias and vicinity 
Little Kennebec Harbor and River .................... 
Englishmans Bay to Rodgers Island .................. 

/ Chandlers Bay and Chandlers River, includiug vil- 
lage of Jonesboro . 

Moose-a-bec Reach (upper sheet) ...................... 
Outer edge of the Moose-a-bec Island ................. 

/ Moose-a-bec Reach (middle sheet) .................... 
Moose-a-bec Reach (lower sheet) ...................... 
Shores of Pleasant Bay and River. Cape Split to Addi- 

son Point . 
The valley of Pleasant River from Addison to Coluxn- 

bin Falls . 
Shores of Harrington River and Bay .................. 

The Narraguagus Valley from Mlllbridge to Chrrry- 

field . 
Vicinity of Millbridge .................................. 
Main shore and islands of Narraguagus Bay and 

Pigeon Hill Bay . 
................... Dyers Neck and Petit Manan Point 

Goldsboro Bay ......................................... 
...................... Winter Hnrbor to Goldsboro Bay 

Frenchmans Bay and Blue Hill Bay . 
Egg Rock, entrance of Frcnchmans Bay .............. 
Long and Burnt Porcupine Islands, Frenchn~nns Bay . 
Enst side of Frenchmans Bay from Wnukeag Neck 

to Winter Harbor . 
Head of Frenchmans Bay and part of Pral~klin Bay .. 

................................ Taunton and Hog bays 
Skillings River ......................................... 

Union River Bay to Sklllings River. including Jor- 
duns River and Lamoine . 

..... Mount Desert Island, Sands Point to High Head 
Mount Desert Island (interior), from Hulls Cove to 

Pretty Marsh . 
Mount Desert Island. northeastern part .............. 
~ o u n t  ~ e s e r t  Island. Bar  arbor village ............. 

Mount Desert Island. southeastern part ............... 
Mount Desert Island, northeast and eoutheast har- 

bra. 

. 1886 
1885 . 

. 1885 

1882.84 . 
. 1883.Q 

1885.86 . 
. 1 ... ..do ..................... 188365 

. ................. . E Ellicott 1885 

.... .do 1883-84 . i ..................... 

. ................. . J W Donn 
................. . E Ellicott 

. ................ . J W Donn 
..................... .... .do 

. ................. . C H Boyd 

......... . . A W Longfellow 

W . IT . Dennis and E . E11i- 
cott . 

A . W . Longfellow ......... 

C . II . Hosmer ......... -. . . .  
..... do ..................... 

H . G . Ogden ............... 
C . Rockwell and 6 . F . 

Dickins . 
C . nockwell, E . F . Dick- 

ins, and W . I . Vinal . 

J.W. Donnand F . C . DOIIII., 
c . Hoslncr ................. 
C . nockwell and W . I . 

Vinal . 
II . G . Ogdcll ............... 

. ......... . A W Longfellow 
c . H o s m r  and H . G . 0g- 

den . 
. . ......... A W Longfellow 

. . ................ J W Donn 

... ..................... ..do 

..... do ..................... 
A . W . Longfellow and I3 . 

F . Dickins . 
J . W.Donn ................ 
.... .do ..................... . 

. 1870 

. 1B82 

. 1870 

. 1870 

. 1881 

. 1882 

1881.83 . 

IWI . 

1881 . 
1881 . 

IS& . 
1865.84 . 

1865-83.84 . 

1874 . 
1878 . 
1862-83 . 

1879 . 
. 1880 

1877.78-79 . 
187- . 

1874 . 
1874 . 

1873 . 
1884 . 

1873 . 
1871 . 
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State . 

Maine ............. 

............. DO 

110 ............. 
I ~ O  ............. 

............. Do 
Do ............. 

Do ............. 

I)o ............ 
Do ............. 
Do ............. 
DO ............. 

Do ............. 
Do ............ 

Do ............. 
Do ............. 

Maine ............. 

Do ............. 
Do ............. 

Do ............ 
Do ............. 

............. Do 
Do ............. 
Do ............ 

............. DO 

DO ............. 
DO ............. 
Do ............. 
DO ............. 

............. DO 

DO ............. 
DO ............. 
DO ............. 

............. 
DO ............. 

............. Do 

............. Do 

............. DO 

~)o ............. 
DO ............. 

Do ............. 

. 

1.10, om 

1.2, 500 

1.10, om 

1.10, om 
1.10, om 
1.10, om 

1.10, om 

1.10.w 

1.10, om 
1.10, om 
1.10, om 

1.1- aa 
1.10, mo 

1.10. om 
1.1o.m 

1.10, om 

1.10 .om 
1.10, 000 

1.10, om 
1.10. om 
1.10, ooo 

1.10. ar, 

1.10. om 
1.20, ooo 
1.10, om 

1.10, ooo 

1.10, mo 

1.10, om 

1.10. mo 
1.10. om 

1.10. w 
1.10.- 

1.10, 

1.10, om 

1.10, w 
1.10, om 
I . I O , ~  

1.10, om 

1.10, om 

1.10, ow 

Locnlities . 

F~endmatrs  Bay and BIue Hill Bay..Continued . 
Great and Little Crnnberry islands aud Suttons 

Island . 
.......................................... Bnkers Island 

MOUII~ Desert Island, southwestern port, from Bass 
Head to Seal Cove . 

Mount Desert Island, western part .................... 
........................ Bnrtletts Island, Blue Hill Buy 

Head of Union Riper Boy, wit11 Fattens h y  aiid 
Union River, to and including city of Ellsworth . 

Head of Blue Hill nay, with Newbury Neck and part 
of West Trenton . 

........................... West shore of Blue Hill Bay 
Western part of Long Island, Blue Hill nay .......... 

.......... %stern part of t o n g  Island, Blue Hill Bny 
Black, Pond, Calf, Ship, Bar, Tinkers, Hardwood. 

and adjacent islands . 
Swan Island ........................................... 
Long, Black, Placentia, Otter, Johns, and Gotts is- 

lands . 
Islands lying south of Mount Desert Island .......... 

................. Eastern shore of Eggemoggin Reach 

Anobscof Bay . 
&st const of Eggemoggi11 Reach ..................... 

......................... Northern pnrt of Deer Island 
Southern part of Deer Island and vicinity, Penob- 

scot Bay . 
Islands in Jericho Bay south of Naskeag Point ....... 
Heron Island and outlying ledges off Ncwhnlls ..... 

................................. Islands in Jericho Day 
Ledges in Jericho Uay. southeast of Isle a11 Haut ..... 
Isle nu Haut nnd adjacent islands ..................... 

............................ Islands i n  Isle nu Haut Bay 
Scrag Island and ledges, southeast of Marsh Island 

I,ight.house . 
Smjth, Saddleback, and Brownstone islands and 

adjacent ledges . 
Southern portion of Fox Island group and adjacent 

islands and ledges . 
Fox Island group, embracing western part of vinal 

Haven Island . 
................. Northern pnrt of Vinnl Haven Island 

North Haven Island, including ledges and islauds 
north of Main and Little Thoroughfnres . 

~ s l a n d s  iu  Penobscot Day, north of Northern Fox .... 
Islands in  Penobscot Bay, south of Cape Rosier ...... 
~ o r t h  part of Eggemoggin Kench .................... 

Shores of nagaduce River, from the bridge south, in- 
cluding Drooksville and Welkers P O I I ~  . 

..................... Cape Rosier, n part of Droolisville 
........ nngaduce River, from thc mouth to the bridge 

........................ Cnstine and pnrt of penobscot 
Shores of Northern Day, head of Bagaduce River, 

and town of Penobscot . 
Eastern shoreof penobscot River, Whitmores Island 

to Moores Cove . 
Penobscot River, lndinn Point to Snlldy I'oitlt. includ- 

ing nucksport, Whitmores Island, and eastern 
FUvcr, 

Registered 
number . 

1244 

463 
' 1281 

1282 

14%' 
1491 

1451 

1428 
1489 a 
14@b 
13976 

1395 
1397 a 

12.45 
1379 b 

1286 b 

137ga 
1297 

1383 b 
1351 bis 

1351 
1383 c 
13x1 

1383a 
1383d 

11576 

11570 

1-3 

107.5 
1072 

1350 a 
1350 b 
I* a 

1405 b 

I330 
I372 
1377 
1405 a 

1357 b 

1357 a 

Topogrnpher . 

J . W.Donn ................ 

. . .......... W E Greenwell 
J . W.Doun ................ 
.... .do ..................... 
H . G.Ogden ............... 
A . W . tongfellow ......... 

... ..do ..................... 

W.H.Dennis .............. 
H . G . Ogden ............... 
... ................... . .do.. 
J . W . Donu ................ 

..... do ..................... 
F . C . Donn ................. 

J . \V . Donn ................ 
............. W.H.De11nis. 

C . Hosnler and W . H . 
De11nis . 
. . ............. \V H Dennis 

..................... .... do 

J . N . McClintoclc .......... 
J . F . Moser ................ 

.......... . . J N McClintock 
... ..do ..................... 

................... ... ..do 
... ..................... ..do 
... .do ..................... 

H . M . D ~  Wees ............. 

.... .do ..................... 

F . W . Dorr ................. 

.... .do ..................... 

.... .do ..................... 

J . N . McCliiltock .......... 
.... .do ..................... 
C . Nosmer and W . I i  . 

Deiinis . 
................. H . Adnms 

......... . . A W Ut~gfellow 
................. Ii.Adnins 

. . ......... A W ~ongfellow 
H . Adntns ................. 

.......... . J ~ e r ~ e s h e i m e r  

..................... .... .do 

Date . 

1871 . 

. 1854 
1872 . 

187a . 
1878 . 
1878.79 . 

1877 . 

1875 . 
1878 . 

. 1878 

1875 . 

1875 . 
1875 . 
1871 . 

. 1874 

1872-74. 

. 1873.74 
. 1872 

1874 . 
1877 . 

. 1874 
1874 . 

. 1872 

. 1874 
1874 . 
1870 . 

1870-71 . 
1868 . 

1868 . 
1667 . 

1873.74 . 
1873.74 . 
1872-74 . 

. 1875 

. 1872.73 
. 1874 
. 1874 

1875 . 

. 1874 

. 1873.74 
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State . 

............. Maine 

DO ............. 

DO ............. 

Do ............. 
DO ............. 

Do ............. 
Do ............. 

Do ............. 
Do ............. 
DO ............. 
DO ............. 

DO ............. 

Do ............. 
Do ............. 
Do ............. 
Do ............. 
DO ............. 
Do ............. 
Do ............. 

............. Maine 
DO ............. 
DO ............. 

............. DO 

DO ............. 
DO ............. 
DO ............ 
DO ............. 
Do ............. 

............. Do 

............. DO 
Do ............. 
Do ............. 

............. Do 
DO ............. 
Do ............. 
DO ............. 

DO ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............ 

Registered 
number . 

1309 

1421 

1434 

1434 bis 
1329 

1272 
1288 

1257 
1256 
1167 

1233 

930 

1160 
1151 

1287 
958 
959 
gdo 

1081 

1117 
I 116 
lwa 
ICOI 

1058 
1076 
1028 
1032 

1033 

994 
995 
lax, 

961 

954 
953 
982 
&I 

845 
&a 

&la 
889 
588 
587 
666 

7% 

Localities . 

Penobscof Bay.-Continued . 
Penobscot River, Indinn Point to Parkers Point, in- 

cluding Prospect River . 
From Winterport to Hampden, with part of Bucks 

port and Orrington . 
Penobscot River, from Iiampden to Bangor, with 

part of Orrington and Brewer . 
.......... Penobscot River, from Bangor to Hampden 

North shore of Penobscot Bay, from Sears Island to 
Sandy Point . 

.................................. Belfast and Searsport 
Western shore of Penobscot Bay, from Knights Point 

to I, ittle River . 
........................................ North Islesboro 
........................................ South Islesboro 

.......... Islands in Penobscot Bay, south of Islesboro 
Western shore of Petlobscot Bay, from Mount Me- 

gunticook to Knights Point . 
Western shore of Penobscot Bay, including Camden 

and Rockport harbors . 
Rockland Harbor nnd vicinity ........................ 

.......... Wnskeag River and vicinity, Penobscot Bay 
.... Muscle Ridge Islands, entrance to Penobscot Buy 

....................... The Mntinicus group of islands 
The Green Islands, at  the mouth of Penobscot Bay ... 
Western entrance to Penobscot Bay, including Mon- 

hegan, Matinic, and St . Georges Islands . 
Seal, Tennanb, and Mosquito harbors, Penobscot 

Bay . 
Penobscof Bay, lo a n d  including Kennebcc River . 

............................ . St Georges River entrance 
St . Georges River ...................................... 

...................... Southern part of Muscongus Bay 
................. ~slands  and ledges i n  Muscongus Buy 

Prieudship Island ...................................... 
Medomac River ........................................ 

...... Muscongus Buy, from Round Pond to Hocamoe 
Part of Pemmaquid Neck, including Johns Bay and 

Pemmnquid River . 
Pemmaquid Point, including New Harbor and the 

..................... western part of Xuscongus Bay 
....................... Damariscotta River, upper part 

.................................... Dnmnriscotta River 
Linekins Bny and islands, at  the mouth of Dama- 

riscotta River . 
Eastern shore of Sheepscot River and Boot11 Bay 

Elarbor . 
................................ Part of Sheepscot River 

............. Sheepscot, Back, and Ovensmouth rivers 
~ r r o w s i c  and Westport islands ........................ 
Sheepscot nnd Back rivers, containing Bdgecombe 

and Westport islands . 
.................. Part of Sheepscot River and vicinity 

Back River and Montseag Bay ......................... 
Hockomock River ..................................... 
Georgetown Island and vicinity ....................... 
Mouth of Kennebec River ............................. 
Approaches and mouth of the Kennebec River ....... 
Kennebec River, from Coxs Head to Indian Point .... 
Kennehc  River, in  vicinity of Bath, city of Bath, 

villages of Woolwich and Winnegance. and one of 
(he entrances of Back River . 

Scnle. 

-- 

1.10,om 

1.10, ax, 

r.~o,ax, 

1.10, ax, 

1.10.000 

1.10, ax, 

1.1o.m 

x.lo,ax, 
1.10, ax, 

1.10. ax, 

1.10, ax, 

1.10, ax, 

1.10,ooo 
1.10. ax, 

1.10, ax, 

1.2-3, ax, 

1.20, ax, 

1.20, ax, 

~.lo,ax, 

1.10, om 
I.IO,CCO 

1.10,wo 
1.10, ax, 

1.10, ax, 

1.10, ax, 

~.ro,ax, 
1.10,c.x 

1.10, ax, 

1.10, ax, 

1.10, ax, 

1.10, ax, 

1.10,- 

1.10, 
1.10. ax, 

1.10, ax, 

1.10, ax, 

1.10, ax, 

1.10, ax, 

~ . ~ o , a x ,  
I.IO,CCO 

1.10, ax, 

1.10, ax, 

1.1o,ax, 
1.10,m 

Topographer . 

................. . F W.Dorr 

A . W . Lougfellow ........ : 

..... do ..................... 

. . .............. J A Sullivan 
C . T . Inrdelln .............. 

.... .do ..................... 
F . W . Dorr ................. 

A . W . Longfellow ......... 
.................. ... ..do.. 
.................. ... . .do.. 

F . W . Dorr ................. 

.... .do ..................... 

W . H . Dennis .............. 
... ..do ..................... 

..................... ... ..do 
................. . . F W Dorr 

..... do ..................... 
.................... .... .do 

W . II . Dennis .............. 

................ . . F W DOrr : 
C . Hosmer ................ , 

Date . 

1873 . 

1875 . 

1x76 . 

. 1867 
1872.73 . 

1871.72 . 
1872 . 

1871 . 
. 1871 
. 1870 

1871 . 

1863 . 

1870 . 
1869 . 

. 1871 

. 1864 
1864 . 

. 1864 

1868 . 

186749 . 
I B ~ R  . 

P . W . Dorr ................ 1865 . 
.... .do ..................... 1865 . 
C . Nosmer ................. 1 M 7  . 
... ..do .................... : 186768 . ! 
C . Rockwell ............... 
F . W . Dorr ................ 

................... ... ..do.. 

.............. . S A.Gilbert. 
..................... .... .do 

. ................ . F W Dorr 

P . c . F . west .............. 

1866 . 
1866 . 

. 1866 

. 1965 

. 1865 
1.865. 

1864-65 . 

. . . . . . . . . .  R E McMnrth 1 1864 
.... .do ..................... I , 1864 . 
R . Hergesheimer .......... 
H . Adams and C . Fergu- 

son . 
. .............. . W H Dennis 

C . Fergusotl ............... 
H . Adnms ................. 
C.T. Iardella ............. 
H . Adnms ................. 
.... .do ..................... 
W . S . Gilbert .............. 
R . M . Bnche and H . . 

Whiting . 

1865 . 
1858.59-b . 

1859 . 
1860 . 
1861-64 . 
1862 . 
1856 . 
1856 . 
1857.58 . 
1858-59-60- 
9 . 
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stnte . 

Maine ............. 
Do ............ 
Do ............ 

.lo ............. 

Do ............. 

Do ............. 
Do ............. 

Maine ............. 

Do ............. 

Do ............. 
Do ............. 
Do ............. 
Do ............. 

Do ............. 

Do ............. 

Do ............. 
Do ............ 
Do ............. 
Do ............. 
Do ............. 

Do ............. 

Do ............. 

Do ............. 
Do ............. 
Do ............. 
DO ................. 
Do ............... 
Do .................. 
DO ................ 
Do ................. 
Do ................. 
DO .................. 
Do .................. 
Do .................. 

............. Do 
Do ............. 
Do ............. 

............. Do 
Do ............. 

Do ............. 
Do ............. 

Do ............. 

Date . 

1857 . 
18Qdq . 

. 1855-65 

1871 . 
1869-90 . 
187o-p 
1-1 . 

1854-56-57 . 

1854-56-65 . 
1857 . 
1865 . 

. 186769 

. 1866 

186061 . 
. 1863 

1867 . 
. 1856-58 

1856 . 
1864 . 

1873 . 
1B61-62 . 
1855-59 . 

. 1854-58 
1867 . 
186&69 . 

186&69 . 
1869 
1869 . 

. 1% 
1869 . 

. 1869 

18% . 
1% . 
1869 . 
1862 . 

. 1852 
1850 . 

. 1871 

1859 . 

1859 . 
1870 . 
1871 . 

Localities . 

Bnobscof Bay. lo andincluding Kentrcbcc Rive~-Cont'd . 
Kennebec River. from Indian Point to Bath ........... 
Peninsula formed by the confluence of the Kennebec 

and Androscoggin rivers . 
Kennebec River. frolu Telegraph Point to Merry- 

meeting Bay . 
Western side of Merrymeeting Bay. including Andro- 

scoggin. Muddy. and Cathance riven . 
Kennebec River. Abagadassett Point to Richmond ... 

Kennebec River. Richmond to Gardiner .............. 
Kennebec River. Gardiner to'hugusta ................. 

Kenncbec River, en franc^ lo Saco R i m  . 
Cape Small and adjacent islands ...................... 
RaggcdIslnr~dsand adjacent islands. near Cnpe Small . 

Mouth of New Meadow River ......................... 
A pnrtof Sebskabegannnd Omislands. in Casco Bay . 
The heads of Casco Bay. from Middle Bay to New 

Meadow River . 
New Meadow River. from Fosters Point to New 

Meadow Dridge . 
A part of Hnrpsnell Neck. with the adjacent islands 

in CIISCO Dny . 
Mnquoit Bay and Middle Bny. with adjacent shores of 

Freeport. Brunswick. and Harpsnell Neck . 
Halfway Rock. Casco Bay .............................. 
Outer islands in  Cnsco Bay ............................ 
The Green Islands in  Casco Bay ....................... 
Great Chebeng. Little Johns. and Cousins islands. and 

main shore to Palmouth . 
Additional marginal topography in Casco Bny. be- 

tween Falmouth and Yarmouth . 
Yarmouth and Freeport entrances. with adjacent 

shores . 
Mouth of the Presumpscot Rivernnd islands in Cnxo 

Bay . 
........................ Portland Harbor and environs 

Wharf and shore line. Portland Harbor ............... 

Portlnnd City and Harbor ............................. 

.................................................. .do 
................................................. . .do. 
.................................................. do 
.................................................. ..do 
.................................................. .do 
.................................................. .do 
.................................................. do 
.................................................. do 

do .................................................. 
............. Reconnoissance of Portland and vicinity 

.............................. A part of Cape Elizabeth 
Richmonds Island Harbor and the south shore of 

Cnpe Elizabeth . 
.................. Goose pair creek to spurwink River 

North shore of Snco Bay. including Stnten Island. 
Bluff Island. and Prouts Neck . 

Fletchers Neck and vicinity ........................... 
Mouth of Saco River and Biddeford Pool from Hoyts 

Neck . 
Coast of Maine and the towns of Biddeford and Saco . 

Scale 

1-10. 800 
1-10. ax, 

I-10.- 

I-10.- 

1-10. ax, 

1-10. ax, 

1-10. ax, 

I-xo.ax, 

1-10. ax, 

1-10. oa, 

1-10. ax, 

1-10. ax, 

1-10. ax, 

1-10. ax, 

1-10. oa, 

1-20. ax, 

1-10. ax, 

1-10. ax, 
1-10. ax, 

I-1o.o~ 

1-10. ax, 

1-10. ax, 

1-10. ax, 

1.5. mo 

1-1. aoo 

1-1. PX) 

1-1. aoo 
1-1. aoo 
1-1. ~o 

1-1. 200 

1-1. 200 
1-1. ~o 

1-1. iim 
1-2. 400 
I-20.m 

I-10.- 

1-10. ax, 

1-10.- 

1-10. ooo 

1-10. ooo 
1-10. ax, 

1-10. oa, 

Registered 
number . 

667 
967 

161 

12x4 

11x5 

1158 

1996 

465 

46-5 

655 
IOIZ 

I I ? ~  

IOZI 

8.47 

923 

1056 

757 
756 
91ga 

919 b 

918 

755 

735 
IIII  

rrqoa 

1x40 b 
1141a 
1141 b 
114za 
I142 6 

I143U 
1143 b 
11440 
11446 

878 
414 
312 

la* 
759 

7 
1188 

1225 

Topographer . 

W . S . Gilbert .............. 
R . M . Bache ............... 
.... ..................... .do 

C . H . Doyd ................. 

C . H . BoydandH . L.Whit. 
ing . 

... ..do ..................... 
S . Fomey ................. 

S . A . Gilbert, H . Adams . 
and C . T. Iardella . 

S . A.Gilbert. C.T. Iardella. 
and A . W . 1.ongfellow . 

C . T . Iardelln ............ 
A . W . Lo~~gfellow ......... 
... ..................... ..do 

. . ................ J W Donn 

A . W . Longfellow ......... 
..................... .... .do 

C . H . Boyd ................. 
......... . . A W I, ongfellow 

... ..do.. ................... 

.... .do ..................... 

... ..do ..................... 

..... do ..................... 

.... .do ..................... 

.... ..................... .do 
A . W . Longfellow and H . 

W . Bache . 
H . L . Whitingand A .  in- 

denkohl . 
A. Lindenkohl ............ 
..... do ..................... 
C.Hosmer ................. 
..... ..................... do 
J . W . Donn ................ 
.... ..................... .do 
C.Hosmer ................. 
. J W . Donn ................ 

J.N.McClintock .......... 
F . W . Dorr ............... 

......... . . A W Longfellow 
.... .do ..................... 

. ................. H Adams 
A . Murray and C . Fendall . 

. ................. C Fendnll 
H . Adams ................. 

... ..do ..................... 
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State . I Localities . Registered Scale . ( number . / I 'I'OPCJgmphcr . Date . 

Saco River lo Cape Ant1 . I 
Maine ............. 

Do ............. 
Do ............. 
Do ............. 
Do ............. 

Do ............. 
New Hampshire .. 

Do ............. 
Do ............. 
Do ............. 

Massachusetts .... 

Do ............. 

Do ............. 
Do ............. 

............. Do 

Do ............. 

1 Cape Ann lo Cape Cod. inclrrditrg Dosfotr Haarbor . I 

Cape Porpoise nnd vicinity ............................ 
Kennebunkport and Cape Porpoise to Iioyts Neck . .  
From Ogunquit in Wells to Mousnm River ........... 
Cape Neddick and Ogunquit .......................... 
York and CapeNeddick harbors, with theintermedi- 

ate const . 
Between Kittery and York ............................ 
Isles of Shoals ........................................ 
Prom Rye Harbor to near Portsmouth ................ 
Prom Great Bonn Head to Rye IIarhor ............... 
From enst Salisbury to Hampton River ............... 
Hnrborand environsof Newburyportnnd the tnouth 

of the Merrimnc River . 
Memmac River from Kimbnlls Island to Ring Bolt 

Rock . 
From Rowley River to Newburyport ................. 
North shore of Cape Ann, including Ipswich River 

and vicinity . 
North shore of Cnpe Ann, including Essex River and 

vicinity . 
........... Anlrisqunm Harbor and vicinity. Cape Ann 

Do ............. 

Do ............. 

The extremity of Cape Ann. from Milk Island to 
Zanes Cove . 

Cape Ann. including Gloucester Harbor and vicinity . 

Mnsuchusetts .... 

Do ............ 

Do ............. 
Do ............. 

Do ............ 
Do ............. 

North shore of Salem Harborfrorn Beverly Farms to 
Kettle Cove . 

South shore of Cape Ann from Dnnvers New Mills to 
Beverly Farms . 

Salem Harbor. including the city andislatrds ........ 
Northwest shore of Mnssachuselts Bay from Snugus 

River to Marblehead . 
.... Boston Harbor, The Nahants. and Tinkers Island 

Boston Harbor. from Poiut Shirley to S a u ~ u s  River . .  

Do ............. 
Do ............ 

Do ............. 
Do ............. 
Do ............. 

......... Boston Harbor. Governorsnnd Castle islands 
Boston Hnrbor. Enst Boston and part of South nos- 

ton . 
...... Boston Harbor. city of Boston and Clmrlestow~~ 

Roxbury. Cambridge. nnd Medford .................... 
Doston Harbor. from Neponsct River to Koxbury ..... 

Do ............. 
Do ............. 

Do ............. 

Uo ............. 

Do ............. 

Do ............. 

761 
1159 
1121 

459 
440 

1050 

762 
1047 
1023 

835 
355 

1585 

559 
467 

5.56 

3* 

341 

397 

34" 

304 

303 
305 

235 / 

234 

23 1 

230 

2 9  

233 b i ~  
232 bis 

la7 
832 

833 

831 

830 

238 

sag 

237 
228 

2177 
2147 

Southern shore of Boston Harbor and Day ........... 
Boston Harbor, including Thompsot~s Island. Spec- 

tacles . Moon Head. and Squanturn . 
Boston Harbor. including Long Island. Deer Island. 

and Point Shirley . 
Section of Boston Harbor. including Gallops Island. 

Lowell Island. GeorgesIslnud. Light-House Islnnd. 
and Great Brewster . 

Section of Doston Iiarbor. including the outer i s  
lands and Drewsters . 

Islands in Boston Hnrbor ............................. 

Do ............. 

Do ............. 
Do ............. 

............. Do 
Do ............. 

Section of Boston Nnrhr .  including Rninsfortl I s  
land. Petticks Island. nnd Nnntnsket . 

Township of Hull ..................................... 
Southern sl~ore of &ston Dny ........................ 

............................ Lynn Harbor and vicinity 
Kevere and vicinity .................................. 

. ................ H Mitchel 1867. I 

C . Pendall ................. 
H . Adams ................. 
.... .do ..................... 
A . S . Wndsworth .......... 
A . W . Longfellow and A . 

S . Wndsworth . 
................ . H Adnms 

C . Fendall ................. 
. ................. H Adnn~s 

..................... .... .do 
............. . H I.. Whiting 

. ......... . A W Longfellow 

........... i t i .  

1859 . 
1870 . 
1869 . 
1854 . 
1853 . 

. 1867 
1859 . 

. 1867 

. 1866 

. 1855 

. 1851 

1.10. OM) 

1.10 .OM) 

H . I.. Whiting and R . h1 . 
nache . 

.do .... ..................... 
1852 . 

1851 . 

1.10. OM) 

1.10. ocu 

1-5. MO 

1-5 . mo 

J . S . Willinlns n11d H . 1 .. 1847-49 . 
Whiting . 

. ............. . H I.. Whiting 1% 

.... .do ..................... 

.... .do ..................... 
11 . . Whiting, S . A . Gil- 

bert. nnd 1'. W . Dorr . 

J . S . Williams ............. 1847 . 
J . B . Gliick ................ 1847 . 
0 . H . Tittmann .......... 1894 . ' 
C . 'C . Iardelln .............. r%3 . 

.... .do ..................... 
H . I. . Whiting . S . A . Gil- 

k ~ t .  nnd F . W . Uorr . 
1% . L . Whiting ............. 

.... .do ..................... 

'846-47 . 
1847 . 
1847-U~ . 

. 1847.49 
1.S474, . 

1846 . 
1846-47 . 

J . B . Gliick ................ 1847 . 
. . ............. . H I, Whiting 1860 
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State . 

Rhode Island ..... 

Do ............. 

Do ............. 
Connecticut ....... 
Contlecticut a n d  

Klrode Island . 
Do ........... 

Do ............. 
Col~rlecticut ...... 

Do ............. 

Rhode Island and 
Connecticut . 

Cotl~lecticut ....... 
New York ......... 

Do ................ 
Cotlnecticut ....... 

Do ............. 
Do ............ 

Do ............. 
Do ............. 
Do ............ 

............. Do 

Do ............ 
Do ............ 
Do ............ 

............. Do 

DO ............. 

DO ............. 
Do ............. 
Do ............. 
Do ............. 

Do ............. 
Do ............. 
IJo ............. 
Do ............. 

Do ............ 

Do ............. 

Do ............. 

F h  ............. 

Do ............. 
l>o ............. 

DO ............. 
Do ............. 

Do. ............ 

Stales Coast and Geodetic 

Localities . 

NorN8 slrorc t ong  Island Sound . 
Part of thecoast of Rbode Island. from Cross Mills to 

West Pond . 
Joshua Champliu Fairbanks Cut to Sand Will. south- 

ward . 
Kingston. from Fairbanks Cut northward ............ 
From Big Hill to North Stonington ................... 
Groton to Westerly .................................... 

North shore of Long Island Sound. Westerly and 
vicinity . 

............................................. Potter Hill 
North Stonington and interior . from Bels Hill to 

Quaquotogue . 
Milltown and interior. from North Stonington to 

Niantic village . 
North shore Fishers Island Sound ..................... 

....................... From Fort Hill to Mystic River 
I:ishers Island ....................................... :'. . 

.do ................................................. 
New London nnd vicinity .............................. 

........................ Eastern bank of Thnmes River 
Thames River. from the city of New London to 

Mohigan Church . 
....................... Naval stntion near New London 

........ Interior. east of Tllanles River to Tantem Hill 
... Thames River. fronl  ales Ferry to Wbiptop Point 

.......... Thnmes River Naval Station to Thamesville 

Thames River. vicinity of Norwich .................... 
Western bank of Thalnes Kiver ....................... 

. Irrotn Black Point to Fort Hill. including Ninntic Bay 
Interior of the country between Thames River and 

Niantic River . 
North shore of Long Island Sound. from Goshen 

Point to Four Mile River . 
Frotn Dlack Point to Cornfield Point .................. 
From Niantie River to Lyme City ...................... 

........................... Mouthof Connecticut River 
North shore Long Island Sound. from Four Mile 

River to Oyster River . 
.......... Connecticut River. from Lyme to Westbrook 

Connecticut River. from Lyme to Deep River ......... 
Collnecticut River. from Deep River to Salmon River . 
Connecticut River. from Snlmon River to Whitmores 

Dock . 
Conr~ecticut River. from Whitmores Dock to Crom- 

well . 
Connecticut River. between Middletown and Crom- 

well and Portland and Taylonown . 
Connecticut River. Cromwell Landing to Dividend 

Shoal . 
Connecticut River. Rocky Hilland South Glastonbury 

........ Connecticut River. Hartford and Wethersfield . North shore of Long Island Sound Chopmans Point 
to IIammonasset Point. including Westbrmk and 
Clinton . 

................ Hammo~~nsset Point tocornfield point 
North sllore of Long lslnnd Sound. Hammock Point 

to Menunketesuck Point. including Duck Island . 
Part of Middlesex County ............................. 

Topographer . 
- 

A . M . Hamson ............ 
J . J . S . Hassler ............. 

.... .do ..................... 
P.H.Gcrdes ............... 
I. . 11 . Gerdes and H . L . 

Whiting . 
. . .............. W H Dennis 

P.H.Gerdes ............... 
.... .do ..................... 
.... .do ..................... 
W . C . Hodgkins ........... 

................. C.Rennrd 
F . 11 . Gerdes ............... 
. .......... LJ Hergesheimer 

W . H . Dennis ............. 
. . ................ J B Gliick 

F.H.Gerdes ............... 

H . C.. Ogden ............... 
. .............. F H.Gerdes 

..................... .... .do 
. . . . H C Ogden and n B 
\Vnitlwright . 

I i  . G . Ogden ............... 
J . U . Gliick ................ 
. ................. C Kenard 

EI.H.Gerdes .............. 
W . H . Dennis .............. 

R . F.Sands. ............... 
C . Preuss .................. 

...,......... H.L. Whiting 
W . C . Hodguns and J . H . 

T u n ~ e r  . 
. . . ............. J J S Hassler 

J . W . Doun ................ 
J . W . Donn stld W . I . Vinal 

. . ........... W C Hodgkins 

.... ..................... .do 

................ . . J W Donn 

W . C . Hodgkins and W . I . 
Vinal . 

. . . . W C Rodgkins and J W 
Donn . 

.... ..................... .do 
............. W.H.Dennis. 

. . . ............. J J S Hassler 
. .......... J Hergesheimer 

. ........... T W. Werner .. 

Survey. 

Registered 
number 

1312 

~ l g  

128 
116 
88 

1736 

125 
124 

123 

1734 

65 
57 

1508 
1531 

85 
86 

1107 

% 
87 

1359s 

1359 d 
84 
64 
83 

1651 

81 

78 
297 

1568 

79 
2025 

2026 

2008 

aoog 

2142 

zoqq 

2045 

2046 
1551 a 

& 

1440 

130 

Date . 

1873 . 
1840 . 

1840 . 
rBqo . 
1839-55 . 

. 1866 

1840 . 
1840 . 

1840 . 

1882-83 . 

1838. 
1838 . 

. 1882 
1882.83 . 

. 1846 

1839 . 

1&9 . 
. 1839 

184 I. 
. 1874 

1874 . 
1846 . 

. 1838 

1839 . 
1883.87 . 

1838 . 
1838 . 
185 a 
1883-85 . 

. 1838 

140 . 
1-1 . 

. 1890 

. 18go 

. 1893 

189192.93 . 
189193. 

1891-93 . 
. 1883 

. 1838 

. 1877 

. r&)r 

etc.-Continued. 

mle . 

1 . 1 0 . ~  

I.M. m 

1.10. mo 
1 . 1 0 . ~  
1.10. m 

1.to.am 

1.ro.mo 
1.10. am 

1.10. mo 

1.1o.w 

1.10. OW 

1.10. mo 
1.10. mo 
1.10. oa, 

1.10. mo 
1.10. ooo 

1.1. ?oo 

1.10. m 
1.10. am 
i.lo.m 

1.10. arr 
1.10. oa, 

1.10. ooo 
~.lo.oa, 

1.1o.w 

1.1o.m 
1.zo.ar, 
1.10. ooo 
1.10. ooo 

r.zo.oa, 
1.10. arr 
1.10. coo 
1.10. oa, 

r.xo. oa, 

1.10. m, 

1.1~. 

1.10, OW 

1.10. oa, 

1.10. a*, 

1.10. cw 
13. oca 

1.20. m, 
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List of original topographic sheets. geograPAitally arranged. registered in the archives of the Unifea 
States Coast and Geodetiu Survey. e fc.-Continued. 

State . I Locnlities . I Registered! 
number . 1 . 1 Topographer . Date . 

Cor~necticut ....... 
Do ............. 

Do ............. 

North shore Long Island Sound--Continued . 
Pmm New Haven to Hnmmonasset Point ........... 
North shore of t o n g  Island Sound, Hommonasset 

Point to Guilford . 
Fnlkners and Goose Island. t o n g  Island Sound ..... 

Do ............. 

Do ............. 
Do ............. 

Do ............. 
Do ............. 
Do ............. 

Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 

Do ............. 
Do ................. 

New York ........ 

North shore of Long Island Sound. from Cuilford to 
Johnsons Point . 

Part of New Haven County ............................ 
North shore of Long Island Sound. from Johnsons 

Point to South llnd . 
Region of New Haven (sheet No . 7) .................. 
Region of New Haven (sheet No . 4) ................... 
Pronl New Haven to pair ha vet^, Catsons Rock and 

Whitneyville . 
Vicinity of New Haven ............................... 

................... Region of New Haven (sheet No . 3) 
. .................. Region of New Haven (sheet No I) 

Region of New Have11 (sheet No . 2) ................... 
New linven (sheet No . 6) ............................. 
Region of New Haven (sheet Nq 5) .................. 
New Haven Harbor ................................... 

........................... west ~ n v e n  to  lack ~ o c d  
From Bridgeport to Mill River, East of New IInvcu 

(interior) . 
........... Cout~try between Milford and New Haven 

.do .................................................. 
Do ............. 
Do ............. 

Do ............. 

Do ............. 
Do ............. 
Do ............. 

Do ............. 

Do ............ 
Do ............ 
Do ............. 
Do ............. 

Co~itlecticut nn d 
New York . 

~ o r ~ ~ ~ e c t i c u t  ....... 
Do ............. 
Do ............. 
Do ............. 

New York nnd 
Co1111ecticut . 

......... New York 
............. Do 
............. I)o 

Do ............. 
Do ............. 
Do ............. 

.............................. Rodman to Throgs Neck 

Enst and Iinrlem Rivers. from:Fort Schuyler to High 
Bridge . 

Sotrfh shore of Idnr  Zx/utrriSo~trd . 
Part of I. ong I s ln~~d.  f m ~ n  Nnpeagug Harbor to 

Montauk Point . 

Between New Haven and Bridgeport ................. 
Iprom Bridgepoq to Frost Point, 11orth shore of I. ong 

Islnnd Sound . 
Frost Point to Norwalk River and the Xlonvnlk 

Islands . 
From Dlack Rock to Norroton ......................... 
From Wcstport to Bridgeport ......................... 
Prom Cheshire nlrd Mount Cnrn~el to Tashun nr~d 

Menvln . 
Froln Tnshua westward, Chestnut Hill to New 

Canaan . 
Between Ridgefield and Kendi~~g ..................... 
Between Dnrien and Westport ........................ 
Nonvnlk River to Iiollys Pond ........................ 
Greenwich Cove aud Stanford I I a r h r  ................ 
Coscob Harbor and Rye Neck ........................ 

Norroton Point to Milton .............................. 
From Dnricrl to Glerlville a11d Horse Neck ........... 
Itron~ ~ o u n d  Hill to New Castle ....................... 
Scovills and vicinity ................................... 
From Horse Neck to Rye .............................. 

....................... From Field west to Round Hill 
... From North Cnstle to 1iudso11 River at Tarrytow11 

.............. Hudson River, Greensl~urg. and vicinity 

................... From Kingsbridge to Mnnlamneck 
Rye Neck to New Rochelle ............................ 

..................... Hart nnd city islm~dsand vicinity 

46 bis 

Goq 

.. 

. M . Boyce ............... 1838 . 

. H . Dennis ............. ( 1884 . 

. . ............ . 1.1o.m T W Wenler 18qo 
. . . ............. 1-10. ooo W 11 Dennis 1885 

W . H . Dennis and C . H . 
Van Orden . 

. ............. . W I i  Dennis 

1% . 
. 1885 

.............. ' . . 1.10. om R M Bache 
1-10 .om 1 . . .  d o  .................... 

................. . . 1.10, om J Farley 

I 

. 1876-77 
1875-76-77 . 

. 1838 

. .............. . 1.10. coo j R M Bachc 
1-10. om ) ... .do ..................... 
1-10. 000 ! .... .do ..................... 
1-10. ax, ... ..do ..................... 

..................... .... 1.10, 000 ..do 
.... ..................... 1-10. om .do 

..................... ..... 1-10, ooo .do 
. ............... . 1-10, ooo C M Enkin 
. ............. . 1-10. o m  T W W e n ~ e r  

. . .............. . C X I  Eakin .I 183.5 

. ........... . . 'I'. A M Cmven 1 1838 
. . . ............. T W Werner 1839-40 

. 1877 
1871.77 . 
1875-77 . 
1875-77 . 

. 1877 
. 1876-77 . 1872 

. 1837 

. 1838 

. 1887 
1887 . 

. 1684-86-87 
. I883 

. I884 

. . ............... 1.10.000 ( E I, Tnney 

1.10. ax, 

1.10. aa 
1.10. ooo 
1.10. 000 

1.10. 000 

1.10. 000 

1-10, om 
1-10. 000 

1-10. 000 

1.10. oca 

W . C . Hodgkins and \V . I . 
Vi~tal . 

.... .................... .do 
......... . 6 Hergesheir~~er 

..................... .... .do 

I T . A . hI . Craven ............ ( 1839 . 
. . ............ H I. Dickies.. 

. . . ............ T A M Craven 
. ................. C Hosmer 

.................... ..... do 
.... do ..................... 

. 1839 

. 1838 
. 1885-86 
. 1885-86 

185-86 . 

.... .do ..................... 1839 . 
. ..... do ..................... 1839 
. ... ..do ..................... ! 1839 
. .... .do ..................... j 1837 

C . Iiostner ................. 1885-66-87 . i 
C . IIostner n11d C.T. Inr- 1882-83-86 . 

delta . 
w . M . noyce ............... 
p . W . Dorr ................ 

C . Renard and 13 . F . Satids . 

1837 . 
1657-59 . 

1838 . 
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Scnle. 

1-10. ooo 

1-10, oa, 
I-10,- 

1-10. ooo 
1-10. m, 

I-10.- 
1-10. wo 

1-10, oa, 

I-10.- 

1-10, ooo 
1-10. ooo 

1-10, m 

1-10. m, 

1-10. ooo 
I-10,- 

1-10, oa, 

1-10, ooo 

1-10, ooo 

I-TO,- 

1-10) O W  

1-10, ax, 
1-10, m 
1-10, om 

I-10,- 

1-10, ooo 

I-10,- 

1-10. coo 

1-10, ooo 
I - I O , ~  

I-10,- 

1-10, ar, 

1-10, ax, 

~-zo,aw, 
1-10, an, 

I-10,- 
I-Io,m 
1-10, om 

IM,- 

1-10, m 

Topographer . 

C . T . Iardella .............. 

C . Renard ................. 
C.T. Iardella .............. 

w . M . Doyce ............... 
. . ............. T A Jenkins 

. ................. C Hosmer 
T . A . Jenkins and J . B . 

Gliick . 
... ..................... ..do 

C . Iiosmer. W . I . Vinal, 
nnd C . T . Iardella . 

. . ............ T A ~ e n k i n s  
.... .do ..................... 

C . Hosmer, W . I . Vinal, 
and C . T . Inrdella . 

... ..do.. ................... 
. ................ C Hosmer 

.............. . P H.Gerdes 

C.HosmerandW.I.Vina1. 

... .................... ..d 0 .  

.............. . . T A Jenkins 

C.T .lordello .............. 
.... .do ..................... 

.... .do ..................... 
T . A . Jenkins .............. 
F.H. Gerdes .............. 

W.I.Vina1 ................ 
.... .do ..................... 

F.H. Gerdes .............. 

.............. . . T A Jenkins 

.............. . . c T Iardella 
F.H. Gerdes .............. 
W . 1.Vinal ................ 

... ..do ..................... 

F . 1% . Gerdes .............. 

H.L. Dickins .............. 
. . ................. W I Vitlnl 

P . H.Gerdes ............... 
.... .do .................... 
C . 'I' . Inrdella and W . I . 

Vinal . 
C . Preuss .................. 
.... .do ..................... 

Date . 

I@Z . 

1838 . 
I@I-z . 

1845 . 
. 1838 

. 1882-83 
1838-46 . 

. 1838-46 

1884-88 . 

. 1838 
1838 . 

188q-88 . 

1e84-88 . 
. 18113 
. 1838 

. 18113-84 

. 1884 

. 1838 

1887 . 
1887 . 

1887 . 
1838 . 
1838 . 

1885 . 

1885. 

1838 . 
. 1838 

. 1887 
1838 . 

. 1885 

1885 . 

1838 . 

1838 . 
. 1885 

1874 . 
1837-38 . 
1885-86 . 
1837 . 
1837 . 

Registered 
number . 

2106 

60 

2-353 

61 

75 
1574 a 

74 

72 bis 

1570 

69 
71 

1571 

I572 
I574 b 

56 

1577~ 

1577b 

68 

1772 
I773 

1774 
70 
55 

1730 

172g 

54 

67 

1775 
53 

1728 

1727 

52 

77 
1726 

1399 
32 

1724 

43 
42 

State . 

New York ......... 

Do ............. 
Do ............. 

Do ............. 
Do ............. 
Do ................ 
Do ............. 

Do ............. 

Do ............. 

Do ............. 
Do ............. 
Do ............. 

Do ............. 
Do ............. 
Do ............. 
Do ............. 

Do ............. 

Do ............ 

Do ............ 
............. Do 

Do ............ 
Do ............. 
Do ............. 

Do ............. 

Do ............. 

Do ............. 

Do ............. 

Do ............. 
Do ............. 
Do ............. 

Do ............. 

Do ............. 

Do ............. 
Do ............. 

Do ............. 
DO ............. 
Do ............. 

Do ............. 
Do ............. 

1;ocalities . 

South shore of l o n r  Island Soutrd.-Continued . 
East end of Long Islaud. from Split Rock to Mo- 

tauk Point . 
From Napeague to @st Hampton. Long Island ...... 
East end of t o n g  Island, Amagansett and A c a b  

mack Harbor eastward to Split Rock . 
Napeague Deach ....................................... 
Gardiners Island, Long Island Sound ................. 

.................................................. ..do 
Bridgehampton to Acabomnck and Enst Hamptorl ... 

. Coast of Long Island, Sag Efnrbor, Gardiners Bay 
and Three Mile Hnrbor . 

Shore line of the western pnrt of Gardiners Bny. be- 
tween Acabomack Harbor and Cedar Island Point. 
Long Island . 

.......................................... Shelter Island 
Peconic Bay, from Noyack to Sag Harbor, Lo11g 

Island . 
Shore line of the southern part of Shelter Island ..... 

Shore line of Shclter Islnnd ........................... 
.... Plum Island nnd Gull I~land.  Long Islnnd Sound 

Plum Island nnd Fishers Islnnd, Gull Island and the 
Dumplings . 

South shore of Long Island Sound. Oyster Pond 
Point to Inlet Point, including the villages of 
Orient and Greenport . 

North shore of Long Island, Southold and Hortons 
Point . 

South Peconic Bay, from Cutchogue to Hallecks 
Point, Long Island . 

...... South shore of Little Peconic Bny, Long Island 
North shore of Great and Little ~ e c o n i c  h y s ,  Long 

Island . 
....... South shore of Great Peconic Bay, Long Island 

.. Peconic Bay, Good Ground to Noyack, Long Island 
North shore Long Island, from Coopers Hill to Oyster 

Pond Point . 
North shore Long Island, from Mattituck Hills aAm 

to Goldsmiths Inlet . 
North shore Long Island, fromRoanoke Am to Matti- 

tuck Hills 2A% 
Part of Long Island, from Old Landing to Coopers 

Hills (on the Sound) . 
Peconic Bay, River Head to Little Hog Neck, Long 

Island . 
West shore of Great Peconic Bay, Long Island ....... 
Part of Long Island, from River Head to the Sound .. 
North shore of Long Island, from East Landing. 

Wading River, to Roanoke AD . 
North shore of Long Island, from Rocky Point Land- 

ing to East Landing . 
Part of Long Island, north shore, from Mount Misery 

to Friars Head . 
Part of interior of Long Island ........................ 
North shore of Long Island, from Mount Misery to 

Rocky Point I,anding . 
Port Jefferson, Setauket. and Conscience Bay ......... 
Port Jeffersoti, tlorth shore of Long Island ............ ! 
Port Jefferson to Stony Brook ......................... 

Setauket, north side of Long Island ................... 
Smithtown, Long Island, . , , , .......................... 
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List if orz@nal to#ogra#hic shetts, geograjhical& awanged. repktered in the archives of the United 
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State . 

New York ......... 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 

Do ............. 

Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 

Do ............. 

Do ............. 
Do ............. 
Do ............ 

New York ......... 
DO ............. 
Do ............. 

............. DO 

Do ............. 
............. DO 

Do ............. 
Do ............. 
Do ............. 
Do ............. 

............. Do 

Do ............. 
DO ............. 

............. Do 
Do ............. 

Do ............. 
Do ............. 
Do ............. 
Do ............. 

Do ............ 

Localities . 

South Shore of l o n g  Island Sound-Continued . 
.............. Crane Neck, north shore of Long Islaud 

Nissequague River, north shore of Long Island ....... 
Stony Brook to Northport Beach ...................... 
Crab Meadow, north shore of Lotlg Island ............ 
Red Hook. Bread and Cheese Hollow. and Smithtown . 

................ Red Hook, north shore of Long Island 
Bntolls Neck and adjacent shore ...................... 

.............. Cow Iinrbor, north shore of Long Island 
Vicinity of West Hills Station, Long Island .......... 
Part of the interior of Long. Island .................... 
Lloyds Neck and adjacent shores ..................... 
From Hog Island to Eatons Neck, north shore of 

Long Island . 
Harbor and village of Huntington, north shore of 

Lorlg Island . 
......... Oyster Buy. with shore to Mnttinicock Point 

.... Cold Spring and Oyster nay hartmrs . Long Island 
......... From Cold Spring to Glen Cove, Long Islntld 

Mattillicock Point, 1101th shore of Long Island ....... 
................... Buckram and vicinity, Long Island 

Hempstend Harbor, Long Island ...................... 
Hetnpstead Harbor, north shore of Long Island ...... 

............... Cow Neck and Manhasset, Long Island 
............. From Newlots to Jamaica and Hicksville 

Shore line of Great Neck and Manhasset Neck ....... 

............. Great Neck. City Island. and Hart Island 

Bast River, from Lnwrences Point to Throgs Neck 
and Flushing Bay . 

................... From Wards Island to Throgs Neck 
................ From Little Neck Bay to Flushing Bay 

Hewletts Cove, Wilkins Point, and Great Bay ........ 
South shore of l o n g  Islatrd . 

East end of Long Island, Fairfield Pond to Anegnn- 
sett . 

................ From Good Ground to -st Hampton 
East end of Long Island, Town Pond to Pairfield 

Pond, including Mecox Bay . 
.............. Southampton (interior of Long Island) 

Shinuecock Bay (east end) ............................ 
........................................ Shinnecock Bay 

..... Moriches Bay, from Harts Cove to Quantuck Bny 
................... From Smiths Point to Good Ground 

Moriches Bay. from Smiths Point to Harts Cove ...... 
.................. From Fire Place to Center Moriches 

From Roberts Dock to Patchogue, south shore of 
Long Island . 

................. Between pntchogue and Smiths Point 
Fire Island Beach, from AD Point Cedar to AD Point 

Relleville . 
................... Vicinity of Patchogue, Long Island 

Fire Island Beach, from near Fire Island light- 
house, eastward to A n  Point Cedar . 

FxreIslandbnse ........................................ 
 slip to Blue Point, Long Island ....................... 
From Bnbylon to Patchogue ........................... 
West end of Fire Island bench and south shore of 

Long Island and vidnlty of Bayshore and Islip . 
Fire Island Inlet ....................................... 

Registered number . 

31 
30 

1723 
29 

41 
40 

1732 
28 

44 
45 

1731 
23 

! 24 

1733 
25 
66 

26 

39 
1722 

a7 
34 
38 

1515 b 

33 bis 

1725 

488 
605 

14 

mga 

59 
2051 

73 
1928 

193 
1843 

58 
1842 
a198 
1402 

a 
1375 b 

1374 b 
1375~ 

479 
1374 a 

I 

1314 

1851 

Topographer . 

F.H.Gerdes ............... 
.... .do ..................... 
C.T.1ardella .............. 
F . I i  . Gerdes ................ 
C . Preuss ................. 
... do ..................... 
W . C . Hodgkins ............ 
F . H . Gerdes .............. 
I1 . L . Dickins .............. 
.... .do ..................... 
W . C . Iiodgkins ........... 
F.H.Gerdcs ............... 

A . D . Mnckay and F . I1 . 
Gerdes . 

W.C.Hodgkins ........... 
F.H.Gerdes ............... 
T.A. Jenkins .............. 
F . I1 . Gerdes ............... 
C.Preuss .................. 
C . T . Inrdella .............. 
F . 1% . Gerdes ............... 
T.W. Werner .............. 
T.A. Jenkins .............. 
C . Hosmer and C . T . Iar- 

della . 
T.Werner and H . L.Whit. 

ing . 
E . Hergesheimer and C . 

T . Iardelln . 
F . H . Gerdes ............... 
1i.L.Whitfngnnd C.Rock. 

well . 
................. C.Renard 

.............. . . C T Iardel la 

................. C.Rennrd 
.............. . . C T Iardella 

T.A. Jenkins .............. 
C . T . Iardella .............. 
.... ..................... .do 
..... ..................... do 
C.Rennrd ................. 
. . C 'I' Inrdella .............. 

..................... ... ..do 
.... .do ..................... 
C.Renard ................. 
C . Hosmer ................. 
..... do ..................... 
..... do ..................... 

................. . C Rennrd 

................. . C Hostner 

................. . C Renard 
c . Hosmer ................ 

.............. . . W H Dennis 

Scale . 

1-10. ooo 
1-10, ooo 
1-10, ooo 
1-10, ooo 
1-10, ooo 
1-10, ooo 
1-10, ooo 
1-10, ooo 
1-10, ooo 
1-20. ooo 
1-10. om 
1-10, ooo 

1-10, ooo 

1-10. ax, 

1-10. ooo 
1-10. ooo 
1-10, ooo 
1-10. ooo 
1-10. ooo 
1-10, ooo 
1-10. ooo 
I-?o.m 

1-10, ooo 

1-10, ooo 

I-10.~0 

I-1o.m 
1-10 . ooo 
1-10, ooo 

1-10, ooo 

1-10, ow 
1-10, om 

1-10, ooo 
1-10, ooo 
1-10, ax, 

1-10. ooo 
1-10, ax, 

I-1o.m 
1-10, ooo 
1-1- 

1-10, ooo 
1-10, ooo 

1-10, ooo 
1-10,- 

1-10, ooo 
1-10, ooo 
1-10, ooo 
1-10 .ax, 

1-10, ax, 

Date . 

1837 . 
1837 . 
1886 . ' 1837 . 
1837 . 
1837 . 
1885 . 
1837 . 
1836 . 
1 836-37-38 . 
1885 . 
1836 . 
1836 . 
1885 . 
1837 . 
1838 . 
1837 . 
1837 . 
1886 . 
1837 . 
1837 . 
1837 . 
1883-86 

1837-50 . 

1885-86 . 
.855 . 
1858 . 

. 1837 

. 18g1 

. 1838 

. 1891 

1838 . 
I-. 

18%. 
. 1888 

1838 . 
1888 . 
1% 

1875 . 

1835 
1874 . 
1874 . 
1873-74 . 
1834 

. 1874 

. 1834 
1873 . 

. 1887 
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localities . Registered I x~umber . I 
I ... 

South shore of k t ~ ~  Island--Continued . 
New York ......... 

Do ............. 

Do .............. 

Do ............. 
Do ............. ' 
Do ............. 
Do .............. 

New York ......... Between the Pavilion of Kockaway and the Plum 1 Gut . 
Do ............. Fort Hamilton to Plum Gut. including Gmvesend .... 
Do .............. From Brooklyn to Wort Hamilton and Governors 

j Islnnd . 
Do ............: From Brooklyn to Jamaica (interior) ................. 
Do ............. From Hewletts Cove to Brooklyn ..................... 
Do .............' Hewletts Cove, Wilkins Point. and Great Bay ......... 
Do .............I Hnrlem River and Throgs Neck ....................... 
Do ............. / Manhattnn Island, northern part of New York City 

to West Farms . I . .  Do .............. Near K~ngsbndge ...................................... 
Do ............. ' Rodman to Throgs Neck ............................... 

........... ............. Do ' Coast of h'ew ~ o r k  and Long ~ s l a n d  Sound 
.................... ............ Do .I From ~ i n g s b r i d g e  to Mamaroneck 

............... Do ............. ' Hudson ~ i v e r ,  Greensburg and vicinity 
New York and West side of Hudson River, fronl Boompers Hook 

New Jersey . I north as  far a s  Croton Point and west to Goffle 
Mountain . 

Xew York ........: From Fort Lee to Boompers Hook ..................... 
............ New Jersey ........ From North Scralenburg to Passaic River 

........................ Do ............. From Hnckensack to Patterson 
Do ............. Betweell IInckensack and Bergen ..................... 
Do ............. f rom Patterson to Weasel ............................. 

Great South Bay and Oak Island Bench ............... 
Conklins I'oint to Neguntatoguc Creek. including 

I3abylon . 
Pastern part of South Oyster nay, west port of Great 

South Day. Gilgoes Inlet. and east end of Jones 
Deach . 

Breslau to Ridgewood ................................. 
Between Rockaway and  Fire Island Inlet ............ 
East Hempstend nnd South Oyster bays .............. 
Shores of IIempstead Bay. Long Island ............... 

1 New York Bay and Harbor. old surveys. 1835 to 1840 . I 

Do ............ . I  Ridgewood to Baldwin ................................. 
Do ............. / Hicksvillo and Jamaica. Rrushvilleand Miltham ..... 
Do ............. Hempstead Day. Fnr Rockaway to I. uces Inlet ....... 
Do ............. Far Rocknway. Lawrence. Woodburg. and %st j Rockaway . 
Do ............. Part of Far Rockaway. Long Island ................... I Do ............. Rockaway Inlet and Jnmaicn Bay ..................... 

I 

I 

Scale . Topogrnpl~er . Date . 

Do ............. Bellevillc ............................................... 
.... Do ............. From Hackensack to Newark and  Elizabethtown I 

J . W . Donn ................ 11180 . 
. ............. . . C T Inrdella 1875 

Do ............. 
Do ............. 
Do ............. 

New York ......... 
Do ............. 

New Jersey ....... 
............. Do 

Do ............ 
............. Do 

Do ............. 
Do ............. 

............. Do 
Do ............. 
Do ............. 

New York ......... 

New Jersey ....... 

. . . ................ J W Donn 1880 

................ Prom Weasel Mountain to Springfield 

................ Pro111 Jersey Point to Constables Point 
Prom Elivbethtown to Newark ...................... 
Tompkinsville, Staten Island .......................... 

........................................... Stnten Island 
From ~ e r t h  Amboy to Elirabethtown ................. 

................................................ Kahwny 
Springfield ............................................. 

............................... South Rahway (interior) 
................ Woodbridge to New Market (interior) 

................................ Bound Brook (interior) 
.......................... h'cw Brunswick nnd vicinity 

Snnd Hills and vicinity ................................ 
Valley of the Raritan, from Perth Amboy to New 

Brunswick . 
Proni the Highlands of Navesink to South Amboy, 

north shore of New Jersey . 
Prom Eatontown to Uwrcnces Brook ................. 

. . . .............. W IT Dennis 1887 

C . Kenard ................. 1535 . 
. . . ............... J W Donn 1880 i . ... . .do.. ................... 1% 

. . . .............. W IT ~ e l l t l i s  / 1887 
T . A . Jenkins .............. 1837 . 
J . W . Donn ................ ' 1879-80 
C . Junken ... .., .......... . I  1879 . 

F . W . DO= ................. ! I %  . 
S . A . Gilbert 

1.20. coo ( C . Kenard ................ .I 1835 . 

I 
1.10. mo T . A . Jenkins ............. 1837 . 
1-10. 000 C . Rennrd ................. I 1837 . 

T . A . Jenkins .............. 1839 a 

.... .do . . . . . . . . . . . . . . . . . .  ' 1839 . 

.... .do ..................... . 1839 . 
C . Rennrd ................. 1 1837 . 
T . A . Jenkins .............: 1839 . 
.... .do ..................... 1 1839 . 

1.10. mo . 1-10 000 

1-10. 000 

1-10. ooo 
1-10. ax, 

1-10. COO 

1-10. om 

1-10. OW 

1-23. 000 

.... .do ..................... 1839 . 

.... .do ..................... 1839 . 
C . Renard ................. 1837 . 
CRenard ond T.A. Jenkins . 1836 . 
C . Renard ................. 1835 . 
.... .do ..................... 1835-36 . 
.... .do ..................... 1836 . 

.............. . . T A Jenkins 1839 . 
.... .do ..................... 1839 . 
T. A M . Craven ........... 1840 . 

1.20. a m  I B . 1t . Sands ................ 1 1840 . 

.... .do .................... 1837 . 
..................... .... .do 1 183, . 

. .... .do ...................... 1837 

. . ............ . T A M Cmven 

W.M.Boyce ............... 1837 . 
C . M . Fkkin ................ 1837 . 

............ T . A . M . Craven 

.... .do ..................... 
H.L. Mckins .......... .... 

. 1837 
1639 . 
1840 . 
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State . 

New Jersey ....... 
Do ............. 
Do ............. 

New York and 
New Jersey . 

Do ............. 

New York ......... 

Do ............. 

Do ............. 

Do ............. 

DO ................. 
.................. Do 

Do ............. 
Do ............. 

.. Do ............. 
Do ............. 

Do ............. 
............. Do 

Do ............. 
Do ............. 

Do ............. 
Do ............. 
DO ............. 
Do ............. 
DO.. ........... 
Do.. ........... 

DO... .......... 

DO ............. 

Do ............. 

Do.. ........... 

Do ............. 

New York and 
New Jersey . 

New Jorsey ....... 

New York and 
New Jersey . 

New Jersey ....... 

Do ............. 

Scale . 

1-10. ooo 
1-10,- 

1-20,- 
I-3o.m 

1-30, oco 

1-20, 150 

1-10, 000 

1-10. coo 

1-10. ooo 

1-10, om 
I-10,- 

1-10, om 
1-10. 000 

1-10,- 

I-10,- 

I - 1 0 . 0 ~  

I-10.- 

1-5,- 
1-5, ox 

1-10, 000 

1-10. ow 

1-10, 000 . 1-10 ooo 
1-10. om 
1-10, ax, 

1-10. 000 

1-10. ax, 

1-10, 000 

1-10, mo 

I-10,- 

I-lo,ax, 

I-10.- 

1-10. 000 

I-IQ, ooo 

1-10, 000 

Lacnlities . 

New York Bay and Harbor, old suweys. 1885 lo 1840- 
Contit~ued . 

Sandy Hook ........................................... 
From Navesink to Poplar Creek ....................... 
Portions of Middlcsex and Monnlouth countics ....... 
New York Harbor. from Sandy Hook to New York 

City and t~orthwnrd . 
New York Harbor, froxn Highlnnds of Navesi~~k to 

Jersey City and northward. including Stnten IslanC . 
New York Harbor survcys, 1848 lo 1875 . 

.................... Rockaway Inlet and Jamaica Bay 

................... Coney Island and Dead Horse Inlet 

Fmm Gowanus Bay to Bath, western end of Long 
Island . 

Gowanus Bay and vicinity, Long Island .............. 

.do .................................................. 
do .................................................. 

East River, from Brooklyn to Hell Gate .............. 
Brooklyn and vicinity ................................. 
Part of Brooklyn, including Williamsburg and 

Greeu Point . 
Interior of Long Island. between Brooklyn, Flush- 

ing, and Jamaica . 
From Flushing Bay to Hunters Point ................. 

............... From Little Neck Bay to Flushing Bay 

Hell Gate and vidnity ................................. 
Wnrds, Randalls, North and South Brother, 1u1d 

Riken  islands . 
From Wards Island to Throgs Neck .................. 
East and Harlem rivers, froru Fort Schuyler to High 

Bridge . 
Cities of New York and Brooklyn ..................... 
Manhattan Island ..................................... 
Upper part of Mnuhattan Island ...................... 
A compilation of shore line of Harlem River and 

Spuyten Duyvil Creek, with adjacent topography . 
Frotn High Bridge to Kings Bridge, enst side of 

Harlem River . 
Hudson River, froln Spuytetl Duyvil to Yonkers ...... 
Hudson River, from Spuyten Duyvil Creek tosound- 

ing Point . 
~ u d s o n  River, fronl Jeffreys ~ o o k  to ~ p u y t e n  

Duyvil Creek . 
West shore of Hudson River. from Fort Lee north 

and south . 
From ~ u t t e n b e r ~  to l'abby ~ o o k  ...................... 

Resurvey of west shore of Hudsoll River from 
Guttenberg to Bulls Ferry . 

Hudson River, Jersey City to Guttenberg ............. 

Resurvey of Hoboken and Jersey City wharf line 
from Guttenberg to New Jersey Ceutrnl Railroad 
pier . 

West line of Hudsou River, from Jersey sty to 
Guttenberg . 

Topographer . 

................. C.Renard 
B.F. Sands ................ 
I1 . I. . Dickins .............. 
C . M . a k i u  ............... 

... ..do.. ................... 

. . . . S A Gilbert, J A Sulli- 
van, W . S . Gilbert, and 
F . W . Dorr . 

. . . . S A Gilbert and J .% Sul- 
livan . 

S.A. Gilbert ............... 

S.A. Gilbert and J . A . Sul- 
livnn . 
. . ............... S A Gilbert 

. . S . A . Gilbert and W S 

Gilbert . 
F . H . Gerdes .............. 
.... .do ..................... 
F . W . Dorr ................. 

R . I, . Whiting and J . W . 
Doun . 

............ . I i  I.. Whiting 
. . . H L Whiting and C 

Rockwell . 
. ............. 1% .I, Whiting 

H . L . Whiting nnd C . 
Rockwell . 

F . H . Gerdes .............. 
F . W . Dorr ................. 

A . Boschke ................ 
. . .............. F H Gerdes 

J . Mechan ................. 
.... .do ..................... 

D . W . Ilorr and C . Rock- 

well . 
H . I.. Whititlg and C . 

Rockwcll . 
. ............... F . H Gerdes 

..................... ..... do 

H . I, . Whiting and C . 
Rockwell . 

It . H . Gerdes .............. 

H . I, . Whiting and K . B . 
Pnlfrey . 

F . H . Gerdes .............. 

H . I, . Whiting, W . M . De 
Wees, and R . D . Palfrey . 

. . .. Ii.1 Whiting, W Dorr. 
and C . Rockwill . 

. 

Registered 
number . 

239 
114 
145 

1947 

1946 

535 

586 

487 

559 

597 
598 

483 
917 
789 

gaq 

Ro8 

605 

258 
675 

488 
604 

608 

475 
658a 
658 b 

775 

810 

419 

418 

609 

485 

61oc 

4Rq 

610b 

61oa 

Date . 

. 1836 

1839 . 
1841 . 

. 1813-44 

1843- 44. 

1855-56-59 

. 1855-56 

1855-56 . 

1857 . 
. 1856 
. 1856 

1855 . 
1856-63 . 
1859-60 . 
1862 . 

. 1856 

. 1858 

. 1848 

1857 . 

1855 . 
1857-59 . 

1855-57 . 
1854-5543 . 
1857 . 
1855-59 . 

1859 . 

1859 . 

1853 . 

1853 . 

1857 . 
1856 . 

1875 . 

1855-56 . 

1873-75 . 

. 1857-59 



416 UNITED STATES COAST AND GEODETIC SURVEY . 
of orzginal tojograjItic sheets. geograjhically arranged. registered i n  the archives of the United 

States Coast and Geodetic Survey. etc.-Continued. 

Topographer . 

.......... . . A S Wadsworth 
J . Mechan ................. 

.............. . . F H Gerdes 
J . Mechnn and H . L . 

Whiting . 
. . .......... A S Wadsworth 

F . W . Dorr ................. 

.... .do .................... 
A . S . Wadsworth .......... 

..do ... ..................... 
F . W . Dorr and C . M . 

Bache . 
H . & . Whiting and R . I3 . 

Palfrey . 
. . . . H I, Whiting and H W 

Dorr . 
.... ..................... .do 
A . S . Wndsworth .......... 
.... ..................... .do 
F . W . Wrr  ................. 

A . S . Wndswortll .......... 

H.Adams ................. 

A . M . Harrison and P . K . 
Hawley . 

A . M . Hamson and W . H . 
Dennis . 

A M IIarrison . . . ............ 
S A Gilbert . . ............... 
H . &.Whiting. ............. 
R.M.Bache. ............... 

F . H . Gerdes ............... 
H . L . Whiting and F . P . 

Webber . 

J . W . Donn ................ 

.... .do ...................... 
.......... . J ~ergesheinxer 

.... .do ..................... 
J . w . Donn ................ 

.... .do ..................... 

.... .................... .do 

.... .do ..................... 
J . Hergesheimer .......... 
H . & . Whiting .............. 

State . 

New Jersey ....... 
New York ......... 

Do ............. 
New Jersey ....... 
New York ......... 
New Jersey ....... 

......... New York 
New York and 

New Jersey . 
New York ......... 

Do ............. 

New York and 
New Jersey . 

New York ......... 

Do ................ 
Do ............. 

New Jersey ....... 
Do ............. 

Do ............. 

Do ............. 

Do ............. 

............. Do 

DO ............. 
Do ............ 
Do ............. 
Do ............. 

Do ............. 
Do ............. 

New York ......... 
Do ............. 
Do ............. 
Do ............. 
3 0  ............. 

Do ............. 

Do ............ 

Do ............. 
Do ............. 
Do ............. 

Registered 
number . 

482 
677 

543 
662 

733 

734 
533 

490 
816 

751 

680 

680 bis 

532 
530 
729 

531 

534 

542 

541 

486 
8 2  

278 
342 

413 
%4 

1482 b 

1482 a 

I593 
1594 
149 

148 a 

148 b 

1456 
1592 
1413 a 

Date . 

. 1855 
1857 . 
185s . 
1857-75 . 
1855 . 
1858 . 

1858 . 
1855 . 

1855 . 
1856-65 . 
1857-75 . 

. 189 

. 1856 
1855 . 
1855 . 
1858 . 

1855 . 
1855 . 

1855-56 . 

1855-56 . 

1855 . 
18q8 . 
1850 . 
1851 . 

1853 . 
1862 . 

1878 . 
1878 . 

. 1885 
1885 . 
1877 . 

. 1877 

. 1877 

1878 . 
1885 . 

. 1875 

I 
Localities . 

New York Harbor surveys. 1848 lo 1875--Coxrtinued . 
Jersey City to Caven Point ............................. 
Governon, Bedloes, and Ellis islands, New York 

Harbor . 
Bedloes and Ellis islands .............................. 

...................... New York Harbor, Bergen Neck 

...... New York Harbor, Caven Point to Kill van Kull 
Bergen Neck, from Centerville to New Jersey Rail- 

road . 
....................... PassaicRiver and Newark Neck 

................ Newark Bay and part of Kill van Kull 

.... From New Brighton to Great Kills, Staten Island 
Staten Island . New York Harbor, from New Brighton 

to Fresh Kills . 
Northeastern part of Staten Island and Uergen Point. 

including resurvey of wharf lines through Kill van 
Kull . 

..... Staten Island, from Warde Point to Great Kills 

.................................................. ..do 
From Great Kills to Wards Point, Staten Island ...... 
Elizabethport to Kahway Creek ....................... 
The western shoreof Newark Bay and Staten ~ s l a n d  

Sound, from the mouth of Passaic River to Perth 
Amboy . 

Staten Island Sound, Rahway Creek to Woodbridge 
I.nllding. 

Staten Island Sound, Perth Amboy to Woodbridge 
Ianding . 

From South Amboy toKeyport ........................ 

.. From Point Comfort eastward, coast of New Jersey 

.................... Shore of Sandy Hook and vicinity 
Sandy Hook Island ..................................... 
Sandy Hook ............................................ 
The shore of Sandy Hook, from the Ocean House 

northward . 
Shore line of Sandy Hook ............................ 
Resurvey of Sandy Hook .............................. 

Surveys of New York Bay and Ilarbor. belwee?~ 1875 
atid 1891 

Eastern part of Jamaica Bay, from Big Mucks Creek 
to head of bay . 

Rockaway Beach and middle part of Jamaica Bay .... 
Rockawny Beach, Long Island ......................... 
Rockaway Beach and Barren Island, Long Island .... 
West end of Rockaway Beach, Barren Island, and 

entrance of Dead Horse Inlet, showing changes in 
Rockaway Inlet since survey of 1856 . 

Jamaica Bay, western part, from Barrec Island to 
Canarsie Point . 

Jamaica Bay, northwest portion, including Canarsie 

Bay . 
Coney Islnnd, Sheepshead Bay, and Gravesend Bay .. 
Coney Island ........................................... 
Resurvey of thewharf and shore line of the Narrows 

of New YorkHarbor . 

Scale . 

1-10. ax, 

1-5, ax, 

1-10, ax, 
1-10, ax, 

1-10, ax, 
I-lo,ax, 

1-10, ax, 

1-10, ax, 

1-10, ax, 

I-lo,ax, 

1-10, ax, 

1-10. ooo 

1-10. ax, 

1-10, ax, 

1-10, ax, 

I-1o.m 

1-10. ax, 

1-10. ax, 

1-10. a m  

1-10. ax, 

1-10, ax, 

1-20. ax, 

I-zo,ax, 
I-xo,ax, 

1-10, ooo 

1-5. ax, 

1-10, ax, 

1-10. ax, 

1-10. ax, 

13, ax, 

1-5, ax, 

1-5, ax, 

1-5, ax, 

1-5, ax, 

1-5, ax, 
I-IO,ax, 



REPORT FOR 1895-PART 11. APPENDIX NO. 11. 

List of otlgi?zaZ tojograjhic sheets, greograjhicaZZy aman'red, regristeyed in  the a~chivts of the U7zited 
States Coast a?zd Geodetic Survey, ctc.-Contiuued. 

Stntc. 

New York..  ....... 

Do.. ........... 

Do.. ........... 

Do ............. 

DO.. ........... 
Do.. ........... 

Do.. ........... 

Do.. ........... 

Do.. ........... 

Do.. ........... 

Do.. ........... 
New York nnd 

New Jersey. 
Do.. ........... 

New Jrrsey . . . . . . .  
Do.. ........... 

D o . .  ........... 

New York..  ....... 

Do.. .......... 
Do.. ........... 

1,ocolities. 

-. 

Sumys  of New York Bay and Harbor, belweetr 1875 
and 1891--Couti11ued. 

Shore line of Long and  Staten i s l n ~ ~ d s  from Red 
IIook to Unionville, and  froru North Shore to 1:ort 
T o t i ~ p k i ~ ~ s .  

Resurvey of wharf nnd shore lirlc, Fast River and  
Ilrooklyn front fro111 Dny Ridge to Astoria. 

ISast River f r o ~ l t  of Ncw York nlld Ilrooklyn, fro111 
Red Hook Battery to nlnckwells Isln~rd. 

Blockwells, Wnrds, and  Rnndnlls i s l n ~ ~ d s  nnd adjn- 
ccnt shores of East and  IInrlern Rivers from b'ifty- 
first street, New 170rk City, to IAwrellces Point. 

I Inr len~ River, from R n ~ ~ d n l l s  I s l a t~d  to High I3ridge. 
linrletu River, frorn Iiigh Bridge to Spuytetl Duyvil 

Creek. 
Ii~rdson River, f r o n ~  Higlrtieth street to Spuyten 

Duyvil Creek. 
Sllore lilrc and  dock line, IIlldson River, bYftecnth 

street to Sixty-third street and  opposite shore. 
Sllorr l ine of t he  Iiudson River, f r o ~ n  the  Battery to 

I ' i f tecnt l~  strcet u ~ ~ d  opposite shore. 
Shore lineC;~vens Point to New Jerscy Ce~ltrnl Roil- 

roncl docks. 
Ellis 1sln11d ............................................ 
Kill vn11 Kull nnd east s l ~ o r c  of Bergen Neck.. ...... 

Sewark I3ny U I I ~  n ~ o u t l ~ s  of Pnssnic;~nd Hnckeuscick 
rivcrs. 

IInckensnck nnd ,Pnssnic rivers rind vicinity.. ........ 
I Incke~~sack  River, fro111 Er ie  Rnilrond Ilridge lo thc 

town of I i nckc~~snck .  
IZl~glish Crcek, froln Little Ferry, on Ilncket~snck 

River, to the  head of ~~nvignt ion.  
ltust shore of Stnte~l  Islnnd, from the  Nnrrowv to 

Grcnt Kill. 
Q u n m ~ ~ t i n e  piers, New York .my. ..................... 
Soutllern shore of Statell I s l n ~ ~ d ,  from Great Kill to I I ' r i~~cess  nny. 

New York n r ~ d  ' tIend of Rnritan Buy, ir~cludiug the  r n o ~ ~ t l ~ s  of Rriri- 
New Jersey. tnn Iliver n l ~ d  Arthur Kill. 

D o , .  .......... Shorcs of A r t l ~ u r  Kill, from l l l i u k t l ~ p o r t  to Hors- 

New Jersey..  . . . . .  K r ~ n t n ~ ~  River, from Crnh l s l n ~ ~ t l  to New Unrnswick.. 
1 vi!le' 

Do.. .......... ./ South River (11 I)rnnch of t l ~ c  Kuritnr~),  fro111 Ijris- 
set's brickynrd to I I I O I I ~ ~ I .  

................... 110.. ........... 1.. .ro!ll 1Ceyl)ort t o  Port Monluouth.. 
Do.. ........... Port J I o ~ ~ u ~ o u t l ~  to Sntl(1y Ilook.. ..................... 
Do.. ........... North part of S n ~ ~ d y  Hook ............................ 

. Do.. ........... P ~ O I I I  Highlnnds of h'nvesi~~k to Sl~rewsbury River. 

I IZtrd~or fi'ivrr. 

New York mcl 1 1:rn111 Guttenberg to  Tabby Ilook .................... 
xew Jersey. , 

New York..  ...... . I  1iudso11 River, fro111 Jcffreys IIook to Spuytetl I)uy- 
j ail Creek. 1 

Do.. ............ 1Iadso11 Ilivcr, from Spuytetl1)uyvil Creek toSound- 
I i ng  I'oint. 

Ncw York n t ~ d  I IIudson River, from Splrytell 1)uyvil Creek to You- 
New Jersey. kers. ' 

Do.. .......... 1Iudso11 River, f r o n ~  Yonkers up . .  ..................... 
......................... ........... Do.. Iludson River, !war I'ierlnout 

............... . . . . . . . .  New York Iiudson River, IInstir~gs lol 'nrrytow~l. . :  

Registered 
t ~ u r n k r .  
- 

1576 

1414 

1586 

1668 

1703 
1742 

1743 

1573 

1578 

1575 

209a 
1579 

1719 

1394 a 

1.198 b 

Scnle. 

I-lo.000 

1-10,- 

I-10,- 

1-5, ooo 

I-5,000 
1,5,am 

1-10, aw, 

1-5,ooo 

~-s,ux, 

1-5, O O ~  

I-Z,~CQ 
I - I O , ~  

1-10, aa 

I-10,000 
1-10, oa, 

1-10,ouo 

Topographer. 

D. B. Wninwright. ........ 

11. I,. Whiting.. . . . . . . . . . .  

I.:. I iergeshri~ncr. .  ........ 

.... .do ..................... 

D. U.Wnil~wright. ........ 
..... do ..................... 

.... .do .................... 

... . .do .  .................... 

..... do ..................... 

.... .do ..................... 

W. P. Ritter.. ............. 
1 B. I,. Tnney..  ............. 

.... . do . .  ................... 

1:. H. Cerdes. ............. 
... . .do .  .................... 

... . .do .  .................... 

K. M. Bnche ............... 

H. L. Whiting ............. 
R. M.Bnche ............... 

1712 

1720 

1354 (1 

1341 6 

1713 
1721 

15% 
1005 

185 

418 

419 

H I O  

81 I 

i h  
4x1 

........... T. A. n ~ .  Cmven i 1u39. 
J. Mecllnu ................ ./ 1859. 

Dnte. 

1885. 

1875. 

1885. 

1885. 

1886. 
1886. 

1886. 

1885. 

1885. 

1885. 

18ga. 
1885. 

1885-86. 

1871-74. 

1872-73-74 

1873-74, 

1886. 

1875. 
1886. 

... . .do . .  ................... 

li. I,. Tnney..  ............. 

I:. 11. Gerdes.. ............. 
.................... ..... d o .  

D. B. Wninwriglit ......... 
.... .do . .  ................... 
E. I,. Taney. .  ............. 
C. M. Bnche.. ............. 

........... 1'. H. Cerdes . .  

..... d o .  .................... 

.... ..................... .do 

1%. L. Wl~ i t ing  cktld C. 

I - I O , ~  

~ - ~ o , ( m  

1-5, nu 

1-5,- 

I-~o.ooo 
1-10, O O ~  

1-5.nx, 
I - I O , ~  

1-10, rm 

I - I O , ~  

1-10, mo 

1-10, o m  

1-10, mo 

I - IO,OO~ 
1-10,- 

. . .  DO.. .......... 1:ro111 North Cnstlc to Iiu(lso~l River nt 'I*ilrrytowt~ I I I  
, * ........................... ........... Do.. 111l)pnn Bny, I iudsot~ Itiver. 1 770 

S. ~0(:.'25-27 

1886. 

1886. 

1873. 
7873. 

1886. 
1886. 
1885. 
1864-65. 

1815-56. 

1853. 

1853. 

18.59. 

I - I ~ , C C O  
1-10, oa, 

13*' I 

Rockwell. 
.... ..................... .do 1859. 

................ 
F. li. Gerdcs.. 

' 
J. Mechnn .I I&. 

............. 1x53. 

1710 

1413 b 
1711 

I-10,- 

1-10,- 
I - l o ,m  
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List o/ onkinal to~ograpAic sheets. geographically arranged. registered i n  the archives of the U~zitcd 

States Coast and Geodetic Survey. etc.-Continued. 

State . 

New York ......... 
Do ............. 

Do ............. 
New York and  

Conrlecticut . 
Xew York ........ 

DO ............ 

Do ............. 
Do ............. 
Do ............. 
Do ............. 

Do ............ 
Do ............. 
Do ............. 

Do ........... 

Do ............. 
Do ............. 

Do ............. 

Do ............. 

Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 

Do ............. 

New York nrrd 
Vermont . 

Do .......... 

Do ............. 

New York ......... 
New York a n d  

Ven~ron t  . 
Do ............. 

New York ......... 
New York and  

Vermont . 
Do ............. 
Do ............. 
Do ............. 

Vermont .......... 

Do ............. 

Localities . 

Hudson Rivev.Continued . 
Hudson River, from Tarrytown to Croton Point ...... 
Eastshoreof Hudson, from near 'rarrytown toCrotorl .. 

Hudsorr River, from Sing Sing to  Stony Point ........ 
Iiudson River, f rom Crotou Point to Bakers Hill a n d  

Bald Iiill . 
West side of Hudson River, from Hook Mountain to 

Haverstraw . 
West shore of Iiadson River, from Haverstraw to 

T o t n p l r i ~ ~ s  Cove . 
East side of Iludson River, from Croton to Peekskill . 

............. lIudson River, fro111 Cmgers to Peekskill 

Registered 
t~umber  . 

421 
368 

468 
95 

969 

1514 

1472 

.. - 

Date . 
-- ... 

1853 . 
. 1862-64 

1854 . 
1 8 3 ~ 4 0  . 

. 1864 

1881 . 

1877.78 . 
1854 . 

Scale. 

1.10, mo 
1.10, ax, 

1.10, 
I--m, o m  

1.10, 000 

1.10, c a  

r.lo,m, 
1.10, ar, 

. 16y1 

. 1878 

IMI . 
. 1fi81 

1880 . 

. 1873 

18y1 . 
IWI . 

I & ~ Z  . 

. I&# 

1858 . 

I 
Topographer . 

F . 1% . Gcrdes ............... 
. . II . I, . Whiting nud J W 

DOIIII . 
I. . 11 . Gcrdes ............... 
11 . L . Dickins .............. 

. . C . Rockwell and  I1 1 
Whiting . 

\V . I . Vitlal ................ 

I1 . I .. Whiting ............. 
, 1. . I i  . Gerdes ............... 

. . ................ J W Do1111 
. . . . I1 L \Vhiting iirld W C 

I I o d g k i ~ ~ s  . 
J .Mecha t~ .  ................ 

............. . . H L Whiting 
... ..do .................... 

..... ..................... do 

J . W . Dorm ................ 
F.Mcchnn ................. 

J . W . I)o1111 ................ 

.... ..................... .do 

R Blunt . ................... 

... Iiudson Kiver, Tornpkins Cove to Ilighland Falls 
Enst shore of Hudson River, Peekskill to Constitu- 

tion Island . 
Anthonys Nose to West Poir~t  ......................... 

................. 1Iudso11 Kiver, vicinity of West Point 
Reservation for United States Military Academy a t  

West Point . 
East shore of Hudson River, Constitutior~ Island to 

Rocky Bluff . 
1i11dso11 River, Crows Nest Mountain to Cor~lwall .... 
Shore line of Iiudson River, Cold Spring to Sher- 

mans Dock . 
Hudson Kiver, f rom Moodua Creek to Newburg and  

Fishkill Ferry . 
Newburg a n d  Fishkill to Koseton a n d  Low I'oint . 

l111dso11 River . 
Recotlnoissance of Rondout Creek .................... 
Town a n d  1 1 a r h r  of Rondout and  vicinity ........... 
South Rotldout westward .............................. 
Esopus Creek, Ulster County .......................... 

............... IIudson Kiver, Normans Kill t o  Albany 
...... IIudsor~ River, An Point Welch to An Point Dow 

IIudson River, Cow Island to  Bear Island ............. 
Hudson Kiver, An Point Ten  Eyke to An I'oitlt Cas 

tleton . 
Iiudsou Kiver, New Baltimore to Coeymat~s .......... 

Lake Champlain . 
U k e  Champlain, Whitehall to Cold Spring, includ- 

ing South Bay . 
I s k c  Chomplain, from below Chipmans Point to 

Pulpit Point . 
I s k c  Champlain, from L a n b e l  Landing to C h i p  

mans Point, including Port Ticonderogn . 
I a k e  Champlain, Port Ticonderoga and  vicinity ..... 
I s k e  Champlain, from Plumies Poiut southward, in- 

clodi t~g town of Crown Point . 
......... I,? k e  Champlain, &lm Point to Crown Point 

....... Utke Champlain, fortifications a t  Crown Point 
l a k c  Chnmplnir~, Potash Point t o  Northwest a n d  

Butt011 bays . 
I a k e  Champlain, Scotch Ilonnet t o  Split Rock Point .. 

.......... I.xke Champlain, Split Rock Point to Essex 
........ l a k e  Champlain, Saxtons Point to Hills Point 

Lake Champlain, Shelburne Bay and  vicinity ........ 

Lake Champlain, Shelburne Point t o  Apple Tree  
Point . 

1 480 
. I  2& 

1516 a 

1010 

1623 

1504 

1516 b 

20233 
1011 

211g 

2181 

727 
1'. H . C C ~ ~ C S  .............. 1 r%8 . 

I 1.10, ca, 

1.10, WXJ 

1.10, om 
1.10, 000 

1.4, 8m 

1.10, 000 

1.10, 
1.10, ux, 

1.10, ax, 

1.10 , ooo 

1.5, ow 

1533 a 
1533 b 
726 
593 
594 
595 
536 

$2 

1361 

.... .do ..................... 
C . 1:erldnll ................. 
A S Wadsworth . . ......... 

.... .do ..................... 

.... .do ..................... 

.... .do ..................... 

A . Strauss ................ 

Attdrew Braid ............. 

. d o  ..................... 

..... do ..................... 

... . . d o . .  .................. 

... ..do ..................... 

. . . . C T Iardelln and  II W 
nache . 
. . .............. C T ~ a r d e l l a  

C . T . Iardella and I1 . W . 
Baclle . 

.... ..................... .do 

.... ..................... .do 

... .................... . . d  0 .  

I i  . G . Ogden a n d  Andrew 
Bmid . 
. . ................ F W Dorr 

1.2, 5 "0 

1.2, 500 

1.5, 000 
1.5,- 
1.5, 000 
1.5, 
1.5, 000 

1.5.000 

1.10, om 

1868 . 
1858 . 
1856 . 
1856 . 
1856 . 
1856 . 

1856 . 

1874 . 

1874 . 

1874 . 

. 1874 

. 1874 

. 1874 

. 1874 
1874 . 

. 1874 

. 1874 

. 1874 
1873 . 

. .  1870 

1361 a / I.IO.OO~ 

1369b 1 1.10, 000 

1 3 b c  
13Q a 

1368 b 

1368~  

1.2, 500 
1.10, om 

1.10, 000 

1.2, 500 

1368a 1 I - 1 o . 0 ~  

1367 b 1 1.10,- 
1367 a 1 7.10, 000 
1366a / 1.10, OO3 

1394 

I 
1.10, 000 

1181 a 1.10, OO3 
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List of onkina( fojograjhic sheets. geogra#hicaZ~ arranged. registered in t h  archives of the United 
Sfates Coast and Geodetic Sumy  . etc . -Continued . 

State . I Localities . Registered mle . I number . 1 1 TOPO&P~heL Dnte . 

I Lake Clramplain.Continued . I 
..... Vermont .......... Lake Champlnin. city of Burlington and vicinity 1 

Lake Champlnin. from Apple Trec Poiut to ~ o g s  
Back Island . 

Mnlletts Bay and vicinity ............................. 
Lnke Champlain. soutl~eastert~ part of Grnnd Island . 
Lake Champlnin . Sand Bnr nridge to Savage Islnnd . 
Lake Chnmplain nnd vicinity. Knights Islnnd nnd 

Lndds I'oint . 
Cake Chnmplnin. St . Albnnsand Lapans bnys. includ- 

ing Potters and Woods islnnds . 
Lnke Chn~nplain. Butlers Islnnd northward to 

McQuarn &y . 
Lnke Chnmplnin. Missisquoi Bny (lower part) ....... 

V c r m o II t a ti  d 
Canndn . 

Vermont .......... 
New \'ark and 

~ c r ~ i o n t  . 
DO ............. 

n o  ............. 
DO ............. 

......... New York 
Do ............. 

............. Do 

DO ............. Lnke Chnmplnin, southwest en^ shore of Willsboro 

. DO ............ Lake Champlain. Trembleau Point to Ligonicr Point 

I a k c  Champlain. JIissisquoi Bay . from the boundary 
line southwnrd . 

I s k e  Chntnplnin. La Motte and Alburg passages ..... 
Lake Champlnin. Isle Ln Motte to the boundary line . 

Lake Chnmplain. Point au Koche to Long nnd Sandy 
p i n t s  . 

Lnke Chnmplain. from the Gut to Point nu Roohe .... 
........ I.nke Champlni~~. Trendwells Buy and vicinity 

................................ Plattsburg and vicinity 
Combcrlnr~d Hend to Vnlcours Island 

i 
................. 

... Bluff I'oiut to Port Keut. including Vnlcours lslnnd 1 
I 

Do ............. ' Lake Chnmplnin, from Tremblenu Point to Port 

....... . Saxtons Point to Hills Point 1 

DO ............. 

Vermont . I 

Jnckson . 
Lnke Champlnin, Port Kent to Jones Poiut .......... 

Coast of NewJersey . 

Do ............. 1 Tuckerton and Mnnal~awken ........................ I 

....... New Jerscy 
............. DO 

DO ............. 
............. DO 

............ DO 

Do ............. 
............. I,O 

............. DO 

............. DO 

............. Do 
DO ............. 
DO ............ 

............. Do 

............. Do 
......... .. b 0  .. 

Do ............. 
............ Do 

Do ............. 
............. DO 
............. Do 
............ Do 

....................... From Nnveslnk to Poplnr Creek 
................ From Entontown to Lawrences Urook 

1:ronl Ilighlnnds of Navesink to Shrewsbury River ... 
.............................. L O I I ~  Drnnch and vicinity 

.............. f r u n  Poplar Creek to Mnnasquan River 
portions of Middlesex nnd Monmoutl~ counties ....... 

.......................... ~.'rotu Den1 to Squa~u Villnge 
........ Itrottl Squnn~ Villnge to hend of Barnegnt IJny 

..................... ~annsqua11 to Metedeconk Rivcr 
.......... P r o ~ u  Tillers Tavern to nlue Boll ( i~~ te r io r )  

~ r o t n  Toms ~ i v e r  northwnrd .......................... 
I . '~O~II  Metedeconk to Cednr Creek .................... 

... Vicinity of Manchester and Toms River (interior) 

........................ Prom Barnegnt to Toms River 
................. Frotn ~ e t e d e c o t ~ l i  River to br l legnt  

Pronl Cedar Creek to Bnmegnt ....................... 
................ Fnrmgo Forge to Ban~egnt (interior) 

......................................... Bnrnegat Inlet 
................... Prom BarneFat Inlet to Pint I~lnt ld 

............ From nanlegnt Day to Little Egg Hnrlmr 
............................ Manohawken to Bar~iegnt 

I 

1.10. 000 C . Hosmer 1871 . 
1-10. 000 .... .do 1871 . 
1-10. 000 1 ... . .do 1871 . 
1-10. 000 .... .do .................... 1871 . 

1.10. 000 

1-10.000 

H . G . Ogden and Andrew 
Bmid . 
. . ................. F W Dorr 

1.10. 000 H . G . Ogden and Andrew 1871 . 

..do 1871 ... ..................... . 
.... .do ..................... 1871 . 

.do 1872 .... ..................... . 
C . Hostner ................. 18p . 
H . G . Ogden and Andrew 1873 . 

Braid . 
P . W . Dorr ................. 1870 . 

1872 . 

. 1870 

I-~o.ax, 

1.10. ax, 

1-10. ax, 

1.10. COO H . G . Ogden nnd Andrew 1873 . 
Bmid . 

1-10, 000 H . G . Ogden .............. 1873 . 

Braid . 
.... .do ..................... 

.... .do ..................... 
..................... .... .do 

1871 . 

1871 . 
. 1871 

r.ro.ax, P . W . Dorr nnd C . Hos- 1870 

1-10. 000 

1.10. mo 

1 - ~ 0 . a x ,  

1-10, ow 
1-10. 000 

1-10,- 

1-20,- 

l-~o,ax, 
1-10, ooo 
1-10. ax, 

1-20 .ax, 
1-20. 0a3 

1-10. 

1-20, ax, 

1-20, mo 

tao.000 
1-10, 000 

1-20. ax, 

I-1o.m 
x-m.ax, 
I - ~ 0 ,  000 

I-ao, 000 

1-20, 000 

mer . 
C . T . Iardelln aud H . W . 

Bnche . 

B . P . Sonds ................ 
.... .do .................... 
C . M . Bnche ................ 
.... do ..................... 
D . F . Snnds ................ 
H . L . Dickins .............. 
C.M.Dache ................ 
.... .do ..................... 
B . P . Sands ................ 
11 . L . Dickins .............. 
C.M.Bache ................ 
B . I.'. Sands ................ 
II . I, . Dickins .............. 

. ................ . C M Bache 
................. . C Renard 

. ................ . B F Sands 
. .............. . I l  L Dickins 

................. . C Fendall 

................. . C Renard 
B.F.Sands. ............... 
C . M . Bache and H . W . 

Bache . ..... do ..................... 

1874 . 

1839 . 
1840 . 
186465. 
1Pb6 . 
1839 . 
141 . 
1867 . 
1868 . 
1839 . 
1842 . 
1875 . 
1839 . 
1842 . 

. 1874 

. 1839 

. 1839 

. 1842 

. 1866 

. 1839 
IB40-41 . 
1873 . 

187'. 
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List of original to#ogra#hic sheets. geograjhically avranged. yegisteyed i?z the avchives of the U?zifcd 

Topographer . 

.............. . . C M Bache 

............ . . 1% M De Wees 
................ . . D F Sands 

C . M . Bache and H . W . 
nnche . 
. . .............. H W Bache 

............. . . E E Haskell 

................ . . B F Sands 
.................... .... .do. 

................ C.M.Bache 

............... . . Il F Sauds 
C . M . nacllr ............... 

.................... ... ..d o .  
... ..................... . .do 

............... 1'. H.Gerdes 
................. . . G D Wise 
................ C . M . Bache 

................. . . G D Wise 
............... . . P 11 Gerdes 

................ . . K M Bache 
. . . . R M nnche ntld E L 

Tnney . 
............. . . 11 L Whitirlg 

............... P.H.Gerdes 
R . M . nache and E . I.. 

Taney . 
. . ............... P 1% Gerdes 

.... ..................... .do 
H . I. . Whiting ............. 
n . M . Bache ............... 

.... .do ..................... 
F . H . Gerdes ............... 

. . . .  .do ..................... 
R . M . Bachc ................ 
..... do ..................... 

. ............. . 11 I. Whiting 
. . ............. H 11 Gerdes 

J . J . S . Hassler ............. 
T . W . Werner .............. 

.... do ..................... 

J . J . S. Hnssler ............. 
w . M . Doyce ............... 

..... do ..................... 

..... do ..................... 
J . J . S . Hnssler ............. 

.................... ... ..d o .  
.... ..................... .do 
.... ..................... .do 

. ................. . G D Wise 

T.A. M . Craven ............ 
F.H.Gerdes .............. 
K . M . Bacl~e ............... 
... ..do ..................... 

State . 

....... New Jersey 
............ Do 
............. Do 

Do ............. 
Do ............. 
Do ............ 

Do ............. 
Do ............. 

New York ......... 
New Jersey ....... 

Do ............. 
Do ............. 

............. Do 
Do ............. 

............. Do 
Do ............. - 

New Jersey ....... 
Do ............ 

............. Do 
Do ............. 

Do ............. 
Do ............. 
Do ............. 

New Jersey and 
Delaware . 

Do ................. 
h-ew Jersey ....... 

Do ............. 
Do ............. 

New Jersey nntl 
 ela aware: 

Do ............. 
New Jersey ....... 

Do ............. 
Do ............. 

Delaware ......... 
Do ............. 

D e In w a r e  and 
Maryland . 

Do ............. 

New Jersey ....... 
New Jersey ntld 

Pennsylvnilia . 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 

Pennsylvnllia and 
New Jersey . 

DO ............. 
New Jersey ....... 

Do ............. 
Do ............. 

Survey. 

Registered 
number . 
- 

1333 
1318 

142 
1166 

952 
235.4 

143 
146 

1744 
147 

1597 
1532 
1483 
1% 
148 

1470 

149 
153 

154gu 
1549 b 

157 
152 

1661 

63 

141 
I55 

1565 
1550 
140 

138 
1505b 
15osa 
156 
I39 
162 

169 

170 

163 
161 

164 
165 
168 

167 
171 
173 
172 

144 
127 

159  b 

159 a 

Date . 

. 1871 

. 1873 

. 1841 
1869.70 . 

. 1%3+ 
. 1891 

. 1841 

. 1842 

. 1% 

. 1 % ~  
. 1S83-85 

. 1881 

. 1880 

. 1842 

. 1842 

. 1879 

. 1842 

. 1842 

. 18R3 
1EB.?-Xq. 

. 1842 

. 1842 
188465 . 

. IQI 

. IQI 
1842.43 . 
18Rg . 
1882-83 . 
1841 . 

. 1841 
1882 . 
1881.82 . 
1843 . 
1839 . 
1w. 
1843 . 

1843 . 

18q6 . 
. 1841.42 

1812 . 
1842 . 
1843. 44. 
1843-44: 
1843.44 . 
1843-44 
1%4. 

1841 . 
1840 . 
18Rr . 
1881 . 

States Coast and Geodetic 

Localities . 

Coast of Newjersey-Continued . 
......... Little Egg Hnrbor and part of Mulllcn River 

. . .  Mullica River. from Port Republic to Green Brook 
............... From Little Egg Harbor to Bakersville 

... Vidnity of Absecon Inlet ............ ..... ....... 
Absecon Inlet ...................................... 
Great Egg Harbor Bay and shore line. from Absecot~ 

Inlet southward to Pecks Beach I, . S . S . 
From Bakersville to Grent Egg Harbor Day .......... 
Grent Egg Harbor Day ................................ 
Above and below Great Egg Harbor .................. 
From Great Bgg Harbor to Hereford ................. 
Southwestward from Corsons Inlet ................... 

............................. Hereford Inlet. northward 
............ From Cold Spring 1nlet to Hereford Inlet 

lrrom Cape May Court-House to Cold Spring ......... 
....... From Hereford Inlet to Cape May Light.house 

Cape May City nnd vicinity ............................ 
Delaware Bay and River . 

The peninsula of Cape May ........................... 
From Mareys w a d i n g  to Dennis Creek ............... 

... From near the Hummocks to New England Creek 
.... Iprom the Hummocks to Egg Island Light.House 

From Cohansey to Dennis Creek ...................... 
Prom Cohonsey to West Creek. Delaware Day ........ 

.......... From Egg Islaud Light to Sea Breeze Beach 

From Stony Point to Ben Davis Point ................. 

.do ................................................. 
................ From Salem Creek to Cohansey Creek 

..................... From Jncohs Creek to Sea Breeze 
........ From Elsil~gboro Point to below Jacobs Creek 

Prom Listons Point to Pea Patch Island ............... 

From Wilmington to Pea Pntch Island ................ 
From Xellys Point to Elsingboro Point ............... 
From Deep Water Point to Kellys Point .............. 
From Salem Creek to Penns Grove .................... 
Prom Wilmit~gton to Newcastle ....................... 
North of Wilmirlgton (interior) ....................... 
Fro111 Wilmington to Maryland boundary (interior) .. 

From Ash Signal to Riggs Hill. including head of 
Elk River (interior) . 

Peuns Grove to Raccootl Creek ........................ 
From Penns Grove to Laznretto ....................... 

From Iszaretto to mouth of Schuylkill River ......... 
Vicinity of Philadelphia ............................... 
From Philadelphia and Cnmden north ................ 
From Torresdale to nurli~lgton and Bristol ........... 
From Bristol to Morrisville ............................ 
From Newbolds Island to White Hill .................. 
From Bordentown to Trenton ......................... 

From Trenton to Newtown nnd Hopewell ............ 
Princeton and vicinity ................................. 
From near South Penns Grove to Deep Water Point .. 
Prom Penns Grove toward Deep Water Poitrt ......... 

eft.--Continued. 

Scale . 

1.20. ax, 
1.10. om 
1.20. m 
1.20. om 

1.10. om 
1.zo.m 

1.10. m 
1.10. m 
1.20. m 
1.10. om 
1.20. ooo 
1.10. m 
1.1o.m 
1.10. om 
1.10. om 
1.10. ooo 

1.10. m 
1.10. m 
1.20.000 

1.20. oa, 

1.20.m 

1.20. m 
I-mom 

1.zo.0~0 

1.10. m 
1.10. 000 

1.20. ooo 
1.20. coo 
1.10, om 

1.10. o m  
1.10. ooo 
1.5. 

1.10. ooo 
1 . 1 0 . ~  

1.20. om 
1.m. om 

1.20. m 

1.10. om 
1.10. om 

1.10. om 
1.1o.m 
1.10. ooo 
1.10, m 
1.10. m 
1.10. om 
1.10. ooo 

1.20.030 
1 . 2 0 . ~  

1.5. m 
1.5. ooo 1 
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List of orzknal topograjhic sheets, geograjhically arranged, registered in the archives of the United 
States Coast and Geodetic Szrrvey, elc.-Continued. 

State. 

New Jersey ....... 

Do.. ........... 
l ~ e l ~ ~ ~ s y l v n n i n n ~ ~ ( l  

New Jersey. 
Do.. ....... .,. . .  

DO.. ........... 
Do.. ........... 
Do.. ........... 
Do.. ........... 

Do.. ............... 
Do. ........... 

Pe~~l~sylvar l in  ..... 

Do ............. 

~ennsylvnniannd 
New Jersey. 

Pent~sylvonla .... 

Do.. ........... 

Pennsylvnninand 
New Jersey. 

........... Do.. 

..... L'ennsylvnnin 

Do.. ........... 

~ennsylvnniannd 
New Jersey. 

Do.. ........... 
Pennsylvn~~in ..... 

Pentlsylvauiaand 
New Jersey. 

... pennsylvanin.. 
DO.. .......... 
DO.. ........... 

........... DO.. 

........... Do.. 
DO.. ........... 
DO.. ........... 

............. DO 

?enr~sylvnninaud 
Delaware. 

Jelnware ......... 
De In w n r e  n 11 d 

Peunsylvnuin. 
......... :)elaware 

........... Do.. 
Do.. ........... 
Do.. ........... 

............ Do. 
Do.. ........... 
Do.. ........... 

........... Do.. 

Imalities.  

Dela~uave Bay a n d  Rivev-Continued. 

Pro111 Old Mans Creek to the  outskirts of Per111s 
Grove. 

............. From Old Mans Creek to llnccoon Creek. 
................... f r o n ~  S i ~ n p s o ~ l s  Wharf to Chester.. 

From An Station I'owder Magazine to  Simpsons 
Wharf. 

Frotri Vort Mifflirl t o  An Station Powder Magnzine.. 
...... League Island and  tnout l~  of Schuylkill River.. 

Philndelphin, Gree~iwich I'oint to Fort MifRin.. ...... 
Eastern part of League Is la~ld ,  showillg condition of 

Old nack Channel. 
.................................................. .do 

Shore line, Delaware River, from Knighns Point to 
Iiowells Cove. 

Shore l i t~e ,  Delawnre River, from site of navy-yard 
to League I s l a t~d  and  mouth of Schuylkill River. 

Water front of Philadelphia, from Tasker street t o  
Pollock street. 

Delawnre River, from Bridesburg to Fort Miinin.. ... 
Wnter front of Philndelphin, f rom Market street to 

Tusker street. 
Water front of ~'hilndelphin, from Dickinsol~ street 

to Poplar street. 
Shore line, Dclnware River, from Reading Railrood 

cool wharves to site of nnvy-yard. 
..................... Coopers I'oi~rt nud Pettys Island..  

Wnter front of ~hi ladelphin ,  f r o n ~  Susquehnnnn ave- 
nue to Market street. 

Philadelphia wnter front. from Brie nvenue to Sus- 
quehnnna avenue. 

Shore line, Delawnre River, Bridesburg to Reading 
Railrond con1 wharves. 

I'ort Richmond to Ten  Mile Point.. ................... 
Writer front of Philndelpl~in, fro111 Bridge street to 

Er ie  avenue. 
Delnwnre River, nridesburg Wharf, and  Pensauken 

Creek to Poquessing Creek a n d  Delanco (five 
trnciugs). 

................. League Islnud Chaunel nud vicinity 

Stakes it1 t he  Gut enst of the  bridge, League Islnnd.. 
Schuylkill River, fronl Grnys Ferry to Girnrd Point.. 
~ c l ~ u y l k i l l  River, fro111 V a g u e  Is lar~d to Grays Ferry 

B r i d ~ e .  
...................... Schuylkill ~ i v e r ,  ~h i l ade lph ia . .  

Scliuylkill River, Leagrle Island to Grays Ferry.. .... 
~ c h u ~ l k i l l  River, Grays Ferry to  Sus~e1lsio1l Bridge.. 
Schuylkill River, Grays Iterry Bridge to Fairmouut 

Dnm. 
~ h e s t e r t o  Nnnlnnns Creek An. ......................... 

Naamnns to Lippincotts Wharf.  ................... 
~ e u n s y l v a ~ ~ i n n n d  Delnwnre boundary survcy (topog- 

raphy and  triongulation.) 
............. Lippil~cotts ~ h n r f  to Bdgemoor Mnrsh.. 

................... Edgemoor Mltrsh to Ivlaylles Ditch. 
Mnynes ~ i t c l r  t o  Newcnstle, L)elnw~re River.. ........ 
Newcnstle to llecdy Poirlt. ............................ 

........... St. Georges Crcck to Uon~bay IIook 1,ight.. 
.. PosiLiou of proposed range lights uear  Port P e ~ l n . .  

Positiou of proposcd rnngc ligllts near  Listolls Point. .  
........ Bombay Hook Light to Malrol~s Rivcr 1.ight.. 

Registered 
number. 

1545 

1615 

1485 

14Bq b 

1484 o 
1991 
a100 
1581 

1583 
1945 

IW 

I$% 

1992 

1985 

1957 

IWJ 

1956 
lgoa 

aoyg 

~gqa 

1993 
1934 

2144 

975 
975 bis 

1853 
1927 

1854 
1313 a 
1313 b 
1851 

1502 a 

1502 b 
2140 

1 5 0 7 ~  
1507 b 
1511 a 
1511 b 

1,547~ 
16m 
1601 

15476 

Scnle. 

1-5,000 

1-5, om 
I-5,om 

1-5. om 

1-5, om 
19.6m 
1-a,4ca 

1-3. om 

1-3, om 
I-4,800 

I-4,800 

1-1, 200 

1-g,600 

1-1, zoo 

1-4, h 

I-4,800 

I-4,800 
1-1, mo 

1-1, xa 

1-4, 800 

1-9, Qo 

1-1, zoo 

r-qqw 

I-a,500 
I-~,SOO 

1-7.600 
1 - 4 , h  

1-9-600 
1-5, om 
1-5, om 
1-4,800 

1-5,- 

1-5, om 
1-40, om 

1-5,om 
1-5,m 
1-5. om 

I-10.m 

I-20,- 

1-5, om 
1-5, om 

I-m.mo 

Topogmpher. 

R. M. Bnche ............... 

... ..do ..................... 
C. T. Iardelln. ............. 

... ..do ..................... 

... ..do ..................... 
K. M. Doche.. ............. 
... . .do . .  ................... 
G. Davidsot~. .............. 

.... .do ..................... 
R. M. Bache.. ............. 

.do .... ..................... 

.... .do. .................... 

.do .... ..................... 

.... .do ..................... 

.... .do ................ 

... ..do ..................... 

.do .... ..................... 
.... .do ..................... 

... ..do ..................... 

.do .... ..................... 

.... .do..  ................... 

.... .do ..................... 

Survey depnrtment of 
Philadelphia. 

R. M. Bnche.. ............. 
... ..do ..................... 
J. Iiergesheimer.. ........ 
.... .do ..................... 

..... do ..................... 
.............. H. G. Ogden. 

.... ..................... .do 
J. Hergesheimer. ......... 

C.T. Inrdelln. ............. 

C. T. Inrdelln.. ............ 
W. C. Hodgkins.. ......... 

C.T.Iardelln ..... ..... ... 
.... .do..  ................... 
.... ..................... .do 
... ................... . . do . .  

.................... ..... do 
.............. 12. C..Donn.. 

.................. .... . do . .  . !  

Date. 

1881. 

1881. 
1880-81. 

1860. 

1880. 

1%. 
18g1. 
1863. 

1863. 

1878.79. 

1878-79. 

1%. 

1%. 

lass. 

1878. 

1978-79 

1878. 
1888-89 

18go. 

1878-79. 

Isso. 
1888. 

18135. 

1855. 

1888. 

1%. 

1888. 

1873. 
1873. 
1888ss-Sy. 

1881. 

1881. 

189-3 

1@1. 
I&!I. 
ISI. 

1Kq1. 
1881. 

i 1675 
1875. 

.......... C. T. Iardella. .  .I 1853. 
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L i s f  of original fo#ogra#hic sheets, geog~ajhical/y arranged, registered in the archives of the U?zited 
States Coasl alzd Geodetic Survey,  efc.-Continued. 

Stnte. I Scnlc. Tolmgrapher. 

- . 

Drlaufarr Bay a~rd  K'ivv-Co~~tinued. 

Date. 

. -- 

Domhay IIook Island to Mispi l l io~~ Crcek..  .......... 
Mallons River l i g h t  to An Clark.. .................... 
A' Clark to A' I~lunr. .  ................................ 
Froni Mispillioi~ Creek Light to Cape IIenloper~. .... 
Cape IIenlopen and  vicirrily.. ....................... 
Cape Henlopen. ...................................... 
Fronl Cayc He~~lope r i  to Iridinr~ River.. .............. 

Cape f3etrlopm to Cape Cjrarlts. 

I ............. 1:. I!. Gercles.. 1 % ~ .  
........... C.'I'. Inrdclla. .  . )  18F13. 

.. . . do  ..................... IKS4. 

Delaware ......... 
DO.. .......... 
DO ............. 
Do ............. 
Do. ............ 
Do. ........... 
DO. ........... 

............. I:, H. Getdes 
................ \\'.I. Viii:~l 

I.:. Hcrgesliei~r~er.  ........ 
........... J. J. S.IIasslcr.. 

1842. 
1 S 2 .  

1%4. 

1 % ~ .  

................ W. I. \'ilia1 1882. 
........ R. I Iergrs l~ei~ncr . .  1884. 

.......... J. J. S. IInssler.. , 1fiq5. 
G. D. Wise.. ............... 

Delaware ......... 
Do. ............ 
Do. ............ 

D e l n  w a r e  a n d  
Maryland. 

Maryland..  ....... 1-20,- / G .  U. i s  1 1  I .  A.  I 1 ~ 4 y i 7 .  
I Sengteller. 

G .  U. Wisc. ................ 1850. 
................... . ...Ir. j lxir - I 

.............. . I-20,- C. I:erguso~\ 1859. 
i ; 

Cape Henlopen and  vicinity.. ...................... 
Cape Henlopen. ...................................... 
From Cape Hetilopen to Indian River.. .............. 
Prom Snlt Pond Deacll Signal to Dromedary Signal 

From Bencll IIouse to South Birch.. ................. 

i 
............... G. D. Wise.. 1Q9. 

.... .do..  ................... 1849. 
C. I:erguso!l a1111 1,. 13. 1 1858-87. 

\ R ~ i ~ ~ w r i ~ l ~ t .  
Ei. S. t:itllley, G .  D. Wise, 

a 1 , .  i i a i  I "". 
A. &I. II:~rriso~i ............ 

Do. ............ 
Do. ............ 

MarylandnndVir- 
ginin. 
Do.. ........... 
Do. ................ 

Maryland..  ....... 

From head of Assateague Bay to  Popes Island ncach. .: dq 
From Popes Island Reach to Cree11 River Inlet.. .... .I 311 
Assnteague Island mid vicinity.. ..................... .I 763 

i 
Froin Chincoteague Inlet to Lonesome Iiill.. ......... i 522 

.do .................................................. 54) 
Chincoteague ls landandvidni ty . .  .................... 

.do 1860. .... ...................... 
G. D.Wise:l~l(l D. n. Urnill- j 1856-87. 

1 w r i g l ~ t .  
W. nf. Johnson. ........... 1851. i C .  U. Wise ................ .: iS~5. 

... . .do . .  .................. 1 1852-54. 
C. l Ios~nernt id  I:. \V. ~ o r r . 1  1%~.  

Marylandand Vir- 
ginia. 

Virginin.. ......... 

Mnryland and  Vir- 
ginin. 
Do.. ........... 

......... Virginia.. 

378 
492 
464 bis 
86s 

Chincoteague Bay a n d  Inlet a n d  partof Chiiicotcn~ue 
Island. 

Line from Chincoteague Uny across the pci r i r~s~~ln.  
Accomac County. 

Map of l ~ ~ u n d a r y  line.. ................................ 

.......... I'ocomoke River ;uld part of 1mt111d;1ry line 
....... Fro111 Assawaluan Inlet lo  Chir~cotcr~gue 111lct 

........... Do.. 
Do.. ........... 
Do.. ........... 
Do.. ........... 

Do.. ........... 
Do.. .......... 
Do ............. 

110.. ........... 
Do ............. 

(:. I). Wise.. .............. .) 18ja. 
d o .  .................... 1852. ..... 

J. I\'. Do1111 ................ 1871. 

704 

Xyoa 

~ v o b  

6goc 
580 

..................... Wallops and  Assawaman i s l n ~ ~ d s  
.......... I:ror~~ h l e t o m k i ~ ~  Bay to Clr i t~cote :~~uc Inlet 

Prorr~ Gnrgatlly to Wachnprcnguc Inlet. .  ............ 
I'art of Accotn;rc Coui~ty, frollr I> t . u~~~ inond to \ r r~  to 

011nncock. 
From Metonipkin Inlet t o  Wacha1,rengue Inlet ...... 
From \Vachapreagirc Inlet to 1,ittle nlaclii l~o~igo 1111~1 
Vrom Waclrapreag~~e Inlet to (;rent ?dachil~o;i;:~~ 

Inlet. 
IIeitd of Machipoilgo River.. ........................ 
Fro111 Great Machipongo Inlet to Sa11d Sl~onl I ~ i l c t .  

... . . d o . .  ................. .I 1871. 
J. W . D O I ~ I I ,  I.. 11. W r i ~ l ~ t .  1 

aricl D. U. \r: t inwri~ht.  I lU*im' ................ G.D. Wise. 1852. i Do. .......... 

Do. .......... 

Do. ........... 

Do. ........... 

From l i t t l e  Machipongo Inlet to Great > l :~c l i i lm~l~o  
Inlet. 

From Great Machipongo Iiilct to h'cw Iulcl, iliclu~l- 
i ng  Sand Shoal Inlct. 

Sand a n d  S l~oa l  Inlet to New Illlet, and  froin Xasl- 
ville to Old Plantation Creek. 

From Wreck I s l a ~ ~ d  to Cupe Cl~arles 1,ight.. ......... I-m, om 1:. C. 1~01111 Xlld U. I%.\\'ail~- i 1S71-&". 
wripht.  

.............. D. u. wise . .  ,I 
1-20, cca ... ..do ..................... 1852. 
I-m,- J. W. DOJIII, I.. 13. \\'t.ig)~l, 1 IMX~~O-S~ .  

t n ~ d  D. U. W a i ~ ~ w r i g l ~ t .  , 

i 

From Smiths Island to Eiew Inlct. .................... 525 
S n ~ i t h s  Island, Cape Charles and  vicinity.. ........... 
Cape Charles Zight lo  Old PIa~ltalion Creek. ........ 

I 

Do. ........... 
Do. ........... 
Do. ........... 

........ I-2o.m G. D. Wise.. 
...... I-zo,m J. W. notin, 1). 1%. Wain- 

wright, and  I.. 13. ~ 1 . i ~ t l t . l  
D. B. Wnitr- I 1852-W. I 

Virginia.. ......... 
Do.. ........... 

I 

C/zcsapea&c Bay, casf srdc. 
! 

Smiths Island. Cnpe Charles arid vicinity.. ............ 5 9  
Cape Cllnrles Light t o  Old Pla~itntion Creek.. i . . . . . . .  120s 

Do.. .......... Fro111 Cherrysto~te Creek to Butlers .Bluff.. ........... 495 
I 
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/list o/ onkina2 to$o'qma$hic sheets, geographical(y arranged, reghtered i?z the archives of the United 
Sfafes Coast and Geodetic Sumey,  etc.-Continued. 

Scale. Topographer. Dnte. Stnte. I I Registere 
number. 

Virginia.. ........ Snnd and  Shoal Inlet to h'cw Inlet, nnd from Enst- Imaa 
ville to Old Plnlltntion Creek. 

E. Hergesheimer. ......... I W .  
J. Seib .................... IQI .  

I 

Do.. ........... Cherrystone Inlet. .  .................................... 1534 
Do ............. Occohnnnock, Nnswnddox, and  Iiungers creeks, 350 

eastern s l~ore .  
...... Do.. ........... Fro111 Crnddock Creek to Pongotengue Creek.. 307 J. Seib and  S. A. Wnin- I 

wright. i rX50. 
.... .do .................... .I 1950. 
C. Hosruernnd F.W. Dorr. '  IWZ. 

Do.. ........... From Pongotengue Creek to Bcncll Islnud.. .......... 308 
Do.. ........... Pnrt of Accornnc County, from Drumn~o t~d town  to 868 

Onnncock. 
Do.. ........... Tnugier, Wntts, nnd Bench islnnds. .................. 309 J. Seib and  S. A. Wain- 1850. 

wright. I 
J.  Seib.. .................. .; 1851. V i r R i n i n  a 11 (1 I'ocornoke Sound, from Deep Creek to Pocomoke 3 9  

Mnrylnnd. River. 
Do.. .......... F r o n ~  Little Fox Islnnd lo  Big Anrlemessex River.. .. 272 J. Seib, S.  A. Wninwright, ! 1849-51-72. 

a n d  C. Junken. 
5. A. wainwright. .  ...... 
.... .do .................... 

I 
C. T. Inrdelln.. ............, I&. 

I 

Do.. ........... Pocotnoke Soutld, vicinity of Apes Hole Creek.. .... 
Virginia.. ......... Pocotnoke Sound, f r o ~ n  Guilford Creek to Messongo 

Creek. 
V i r g i  YI i n  n 11 fl  PocornokeRivernnd pnrt of boundary line .......... 

I 
A. 11. Harrison.. ........... 1862. 

I 

hfaryland. 
Virginin.. ......... 

' 

Mnryland ......... 
........... Do.. 
........... Do.. 

J. Seib a n d  R. D. Cutts.. . .! 1849-72, 
J .  Seib.. ................... 1849. 
J. Seib nnd S. A. Wnin- ( 1849. 

wrlght. I 
R. D. Cutts and J. Seib. .. .: 1848. 
J. Seib. .................... 1 1849. 
J. Seib nnd S. A. Wnin- 1 1849. 

wright. 
.... .do ..................... ' 1849. 

. R. D. Cutts and  J. Seib.. ., 1848. 
I 

1,inc from Chincotenye Bay ncross the  peninsula, 
Accolllnc CoUllty. 

Slllitlls IsInlld ...................................... 
.............. I3loo<isworth and  South >furs11 Islnud.. 
............ Denls Islnnd to Big Atlnemessex River.. 

Do.. ........... Nnntlcoke River, from Chnpters Point to Vienna.. ... 6 
Do.. ........... Tnr Bny nnd upper pnrt of Hongn River.. ............ 255 

........... Do.. 
Do.. ........... 
Do.. ........... 

........... H. I,. Whiting.. 1854. 
................. G. D. Wise 18q7. I 

......... Mouth of I for~gn River nnd Ho0per.s Straits. 
IIend of Tangier Sound, including Wicomico River.. . 
Fishing Day and  part of Nanticoke River.. .......... 

Do.. ........... 
Do.. ........... 

........... DO.. 

Do.. ........... 
DO ............. 

DO.. ........... 

DO.. ........... 

............. DO 

........... Do.. 

............. Do 

........... Do.. 

............ DO.. 
Do.. ........... 

........... Uo.. 

........... Do.. 

Do.. ........... 
Do.. ........... 

Do.. ........... 
Do.. ........... 

................... . . .  , do .  
R. D. Cutts ................ 
R. D. Cutts and  J. Seib.. .. 1848. 

265 
a68 

167 

Meekins Neck, Chesapeake BUY.. .................... 
From Cooks Point to Meekins Neck, including Lit- 

t le Cl~optnnk River. 
....................................... Sharps Islnnd.. 

Choptnt~k River, Cooks Point to Hambrook Point.. . 
Choy>tnnk River, fro111 Hatubrook Point to Cabin 

Creek. 
Choptnnk River, from Cnbiu Creek to Wings b n d -  

ing. 
f rotn Wades Poiut to Tilghmans Zslnnd, including 

poplnr Island. 
Chestcr River, Ws te rn  Bny, Wye, a n d  St. Michaels 

rivers, and  Broad Creek. 
Vicinity of Wye Islnnd, St. Michaels River, nnd Tred- 

hnven Creek. 
Western shore of ICent Island, from Lose Point to 

~~~t lJoiut, nn(1 location of base line. 
...... Enstern shore of Kent Islnnd and  Coxes Creek 
...... Cllestcr River, from i ts  lllouth to Pitley Poillt.. 

Prom Swan Creek to I'nstern Xeck Illlet ............ 
.............. Chestcr River, f r o ~ n  ~ i n c y  Po i t~ t  north. 

F r o n ~  ~ o t t o ~ ~  ~ o i n t  to Swnn Point, including Pools 
Islnud. 

Chesnpenke Iby,  fro111 l lus l~  River to Turkey Point.. 
Snssofrns River, vicinity of Lloyds Creek nnd Snssa- 

f m s  Creck. 
Snssnfras River, f r o n ~  1,loyds Creek to Swnns Creek. 
South shore of Elk River, from I'ond Creek to Cnbin 

Jol~tls Creek. 

I G. D. Wise ................. r-m, ooo 

R. D. Cutts.. ............... 

I Y D. Cutts. ................ I M ~ .  I 
H.L. Whiting ............. 

R. D. Cutts.. ............... 
............. J. C. Neilson.. 1846. 

............... R. D. Cotts.. 1846. 
............. J. C. Neilson.. 1846. 

............... R. D. Cut&.. 1845. 

................. G. D. Wise 1- 
H. I,. Whiting ............. 1854 
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List of orkina2 tojograjhic sheets, geogra$hicalCy arranged, refisteyed in the archives of the Uzifcd 
States Coast and Geodetic Szrrvey , efc.-Continued. 

State. 

Maryland ......... 

Scale. Topographer. Dnte. 

D e l a w a r e  a lld 
Maryland. 
Do.. ........... 

Maryland ......... 
Do.. ........... 

Maryland ......... 
Do.. ........... 
Do.. ........... 
Do.. .......... 
Do.. ........... 
Do.. ........... 

Do.. ........... 

Do.. ........... 
Do.. ........... 
Do ............. 

Do.. ........... 

Do.. ........... 
Do.. .......... 
Do.. ........... 
Do.. ........... 
Do.. ........... 
Do.. ........... 
Do.. ........... 

Do.. ........... 
Do ............. 
Do.. ........... 
Do ............. 

Do.. ........... 
Do.. ........... 
Do.. ........... 
Do.. ............... 
Do.. ........... 

Do.. ........... 

Do. ............ 

Do ............. 

Do ............. 

Do ............. 

Do.. .......... 

Do. ........... 
Do.. ........... 
Do.. ........... 
Do ............. 

J. J. S. Hnssler arid N. L. 
Whiting. 

, I .  . W. Werner. ............ 

~ -- 

From Ash Signal to Kiggs Ilill, inclnding llcnd of 
E lk  River (interior). 

Fronl Wilmingtot~ to Maryland boundary (interior).  . 
Head of Northeast River. Chesapeake I h y .  ........... 
Northeast River entrance. Chesapeake nay . .  ......... 

Chesapmte Bay, west sidc. 

Susquehan~la River, inclnding ZIavre cle Grace nnd 
Port Deposit. 

From Havre dc  Grace to Spesutie Narrows.. ........ / 
Swan Creek to Dush River.. .......................... 
Chesapeake Day, from I3i1sh River to Turkey I'oint.. . 
Bush, Gunpowder,and Middle rivers. .  ................ 

i 
The intervc~!ing country betweell Dush River nnll 

Bnltinlore. 
From Back River to Middle River, including H:lrts. 

Millers, and  Pools islands. 
nack River. .  ........................................... 
Patapsco Neck, from near  Creek to North Foint. 
North shore of Patapsco River, fro111 Colgate Crcck 

..... I I 

to near  Creek. 
Eastern shore of Patnpsco River, fro111 North Point 

to Colgate Creek. 
Duplicate of 217. ....................................... 
Resumey of  naltimore City.. ......................... 
Bnltinlore City a n d  Harbor . .  ............... 
Patnpsco River (original work) .  ....................... 

.......... i Patapsco River, east side (duplicate) .................. 
Sot~ th  sllore of I'atapsco River, fro111 Gilwons Islnn(l 

to Slnitlls Covc. 
Westcrn shore of  Pntapsco River, iron: Iloclki~l Point 

t o  Ferry I'oint. 
.................. Protn Sandy Point to I3odkin I'oint.. 

Alagothy River ........................................ 
Steelton, Sparrows I'oint, I'atnpsco Itiocr ............. 
North shore of I'ntapsco River, 1,nznretto I,ixl~t to 

near  Creek. 
Vicinity of Ilalti~nore, northcast side. ................. 
Vicinity of  Dnltimorr, ~ i o r t l ~ w c s t  side..  . . . . . . . . . . . . . .  
Vicinity of naltinlore, west side..  ..................... 

.do  ................................................. 
Baltimore IXnrbor (sheet No. I ) ,  fro111 I I c t ~ ~ l e r s o ~ ~ s  

Wharf to Prnlt street. 
Baltinlore IInrhor (sheet  NO.^), fro111 I'ort Alcl3enry 

to I I e ~ ~ d e r s o n s  Whnrf. 
Baltimore IInrlmr (sheet  NO.^), I p 7 ~ r e t t o  Light to 

Baltimore and  Ohio ferry slip. 
Dnltirnorc IInrllor (sheet No. 4), I n z ~ ~ r e t t o  Light to 

1:crry Point. 
U~ l l imore  linrhor (sheet No. 5), vicinity of I:eri-y 

I'oint and  Snliths Covc. 

South shore Patapsco River, l i g h t  Street nridyc to 
Swan Creek. 

Prom,Sandy Point toThonlns Point, including moutlr 
of Scvern River. 

Sever11 River, fro111 Tnllys I'oint t o  co1111ty t)ridge.. . .  
nay Ridge. Tnllys Point. .............................. 

Academy and  Cemetery.. ...................... 
Severn River, atld froul llnskcttu Point to 'l'nllys 

eoint. 

1,ocalities. 

r-10,000 I R. D. Cutts.. .......... .:. . .I 194.5. 

Registered 
niitnber. 

1-20, 000 .... .do ..................... 
I-10,000 J. J.S. Hassler.. ........... 
1-10, om 1. ... .do ..................... 

I 

1843. 
1844-45. 
1844-45. 

............. H. L. IVhiting 1854. I 

Chrsapcake Bay, east sih-Continned. 

E lk  River, Bohemia River, and  nack Creek ....... t . .  . 

... .do ..................... 

... .do ..................... 
G. D. w i se . .  ............... 

.do ... ..................... 
R. D. Cutts.. ............... 

.............. G .  D. \$r;se.. 
II.1.. Whiting ............ 
11. I., Wl~it ing a1111 A. 

Roscl~ke. 
.............. G. D. Wise.. 

186 

1845. 
1845-46. 

1845. 
1846-47. 
1Q6. 

.... .do .................... 
............... J. n. Gliick 
. . . . . . . . . . . . . .  G. D. \\'ise. 

.... .(I0 . . . . . . . . . . . . . . . . . . .  

.... .do . . . . . . . . . . . . . . . . . . .  
J.B. Gliickand 11. L.\Vhit 

ing. 
G. u. Wise.. .............. 

i 
F. H. Gerdes ............... 1% 

,110 .... ..................... 
............... J. W. 1)onn. 
.............. C. T. Iardelln 

K.M.Bache,W. I:. Downer, 1875-7677. 
and J. 1'. Uognrt. 

C.T. I ~ ~ r ~ i e l l a . .  ............ 165. 

.............. I-10,m-m I;. 11. Cercles 1844. 

............... J .  W. DOIIII.  
. do .  .... .................... 

... . . d o . .  ................... 
P. 11. Gerdes.. ............. 

I%%. 
I8H8. 

1fm3429. 
1844. 
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/.is! of original tojog-rajhic sheets. geogra)hical(y arranged. registered in  the archives o/ the Uzitcd 
States Coast a?td Geodetic Survey. eft.-Continued. 

Locnlities . Registered Dnte . Stnte . I 
.............................. Mnrylnnd ......... Severn River. lower pnrt 
.............................. Do ........... Sever11 River. upper pnrt 

............................... ............. Do Vicirrity of South River 

G . D . Wise ................ 
.... .do .................... 
(: . D . Wise rind I i  . I. . 

Whiting . 
. . ................ G D Wise 

R . D.Crrtts ............... 

. . . . ............. J J S Hassler 1847 

. ..................... .... .do 1R47 
J . Seib .................... 1852 . 
. . ................ . R D Cutts 1848 

J . W . Donn ................ 
H . Adnms ................ .I :Z 

........................................... Do ............. South River 
Uo ............. Fro111 Snunders Point to Iiolland Point. irrcludir~g 

West River and  Herring llny . 
Do ............. Protn Pnrkers Creek northwnrd ..................... 
Do ............. From Pnrkers Creek to Cove Point ................... 
Do ............. Cove Poirlt. western shore of Chesnpenkc ............ 
Do ............. Mouth of Patuxellt Kiver ............................. 
Do ............ IIog Island . Patuxent River .......................... 
Do ............. Patuxent River, from St . Leonnrds Creek to Battle 

Creek . 
Do ............. Patuxent River, from Battle Creek to  Swansons 

Creek . 
Do ............. Pntuxent River, from Swnnsons Creek to Blnck 

Swamp Creek . 
DO ............. Pntuxent River, vicinity of Lower Xnrlboro ......... 
Do ............ From Cedar Point to Point-no-point ................. 
DO ............. Mouth of  Potomac .................................... 

FDfomac River . 
....................................... . ......... Maryland St Mnrys River 

. .................. DO ............. St . Georges Island. St Marys River 
Do ............. Prom St . Georges River to Higgins Point, iucluding 

St . Cleme~i ts  Bny a n d  Bretolls nny . 
. ............. Do Wicon~ico Riverand St cathefines Sound nnd Island, 

with the  shore line to Swnr~ Point . 
Do ............. Potolnac River, fronr Cob Point to Swan Point ...... 
m .............. Potomac River, from Swan Point to Lower Cedar 

Point . 
MarylandnndVir- Potomnc River, from Mntomkin to Persimmon Point, 

ginin . including Port Tobacco River . 
Marylnnd ......... POtomoc River, vicinity of Nnnjemoy Creek ......... 

DO .............. I'otomUc River, f rom Smiths Point to Nanjemoy 
Creek . 

I .... .do ..................... 1 1859 . 
R . 1) . Cutts nnd J . Seib .... 1848 . 

. .... .do .................... 1fqp56 

MarylandandVir- 
gillin . 

nfnrylntld ......... 
Mnrylondatld Vir- 

gillin . 
......... Mnrylatld 

DO ............. 
MarylaI1dnl1d~ir- 

ginin . 
......... Mnrylnud 

District of Colum- 
bin and  Mary- 
land . 

District of Colutn- 
bin . 

Do ............. 

H . Adnms ................. 1858-59 . 
..................... . ..... do 1859 

J . W . Dorrn ............... 1869 . 
I 

Potorllnc River. fro111 Aquin Creek a n d  Snlitha Point 
to Shipping Point . 

.. Poto~unc River, from Budds Perry to Indian Head 
..... Pototnnc River, fro111 Indian Head to  Fox Perry 

.................... Frorn Broad Creek to Oxen Creek 
Vicinity of Rosiers Bluff .............................. 
I'otomnc River. from Jolles Point to Little Wl l s  

Ilridgc . 
Site of uni ted Stntes llnval mngazitle. near  Marbury 

l'oi11t . 
Southeast portion of District of Columbia a n d  adja- 

cent country . 
 ort then st corlier District of Columbin, showing Forts 

Cllapi~l. Mnhnn, Scdgwick, a n d  Battery Craven . 
~ o r t h e n d  side District of Columbin .................. 

C . Hosmer ................. 1862 . 
J . Mechan ................. 1862 . 

. . . ............. H I, Whiting 1862 

I C . Hosmer ................. 1662 . 

C . M . B n c h e n ~ ~ d  J . Hergcs- ! 1665-74 . 
heimer . 

C . E'c r g u s o n  and  1.1 . 1663-64 . 
Adnn~s  . 

. ............... . C l~ergusori 1663 I 

. . ......... A W Lo~~gfe l low 
C . I io sn~e r  ................. 

. 1 % ~  
1862 . 

F . W . Dorr ................ 
J . W . Donn nnd C . Ilock- 

well . 
F . W . Dorr ................. 

A.M. Harrison ............ 1%3 . 
. .do 1862 ... ..................... . 

C . H . Boyd a n d  J . Iierges- 1863-74 . 
Ileimer . 

J . Hergeshein~er  ......... 1874 . 

......... Maryland 

District of Coh~tn- 
l~ in  nrld Virginin . 

V i r g i ~ ~ i n  ........... 
............. Do 

P r o ~ n  Blnde~lsburg to Leeshro.  adjacent t o  Dhtr ic t  
of Columbia. 

... I J o t o ~ ~ ~ n c  River. froln Georgetown to v t t l e  Frills.. 

.......................... Tet~nnllytown to Grent Fnlls 
............................ Te1111a1lytown to Rockville 
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List of original tofiograplzic sheets, geogva$hically arvanged, registered i n  the archives of the United 
States Coast and Geodetic Survey,  etc.-Continued. 

- 
State. 

I 
Locnlities. ! Registered 

number. 

i- Bfomac  River-Continued. 

Marylandand Vir- 
ginia. 
Do.. ........... 
Do.. ........... 
Do.. ........... 

Do.. ........... 

M a r y  l a n d  n n d 
West Virginia. 

I'otomac River, from Great Falls to Rushville.. ...... 

Potomnc River, from Hushville to Yourlgs Ford..  .... 
Poton~ac River, from Yout~gs  Ford to Whites Ferry. .I 
Potomac River, from Whites Ferry to Maso11s Islatld 

NO. 2. 

Potornnc River, from east end of Heters Islalld to 
Berlin. 

Potoluac River, from Berlin to Harpers Ferry ........ I 
I 

Do.. ........... Potomnc River, from Fort Duncan to High Knoh.. ... 
Do.. ........... Potomac River, from High Knob to Shepherdstown.. 
Do. ........... Vicinity of Williamsport (militnry survey). .......... 

Scale. 

bin. 
District of Colum- 

M a r y  l a n d ,  Vir- 
g i t~ia ,  and  West 
Virginia. 

Virgitliannd West 
Virginia. 

........... DO.. 
Virbinia.. ......... 

........... DO.. 
I).=,.. ........... 

........... DO.. 

Do. ................ 
DO.. .......... 
DO.. ........... 
m.. . . . . . . . . . .  
DO.. ........... 
DO.. ........... 

DO.. ........... 
DO.. .......... 
DO.. ........... 

Do.. . . . . . . . . . .  
Do.. ........... 

Do ............ 

Do.. ........... 

Do.. ........... 
Do ............. 

Maryland ......... 

Virgiuia.. ......... 

Do.. ........... 

Topographer. 1)nte. 1- 
I 

I Dislricl of Columbia. 

............................. Defenses of Washington.. 

Vicinity of Harpers  Perry, Chnrlestowt~, nnd H a g e r s  
town. 

............................. Vicinity of Martinsburg. 

.............................. Vicinity of  Winchester. 

....... Vicinity of Fort E than  Allen a n d  Fort Mnrcy. 
.............................. Aqueduct to Little Falls. 

Bnileys Cross Roads to Miners Hill.. .................. 
..................................... Part of Arlington. 

.do. ................................................ 
Site of proposed base line, Fort Whipple Reservation 
Alexandria to naileys Cross Roads. .................. 
Jotles l'oint, near Alexandria.. ....................... 

.......... Vicinity of Jones Point, near  Alexandria.. 
~ l e x n n d r i a  to Uurkes Station, including Springfield 

and  Annandale. 
Vicinity of Fort L ~ O I I . .  ............................... 

....................... ~ l e x a n d r i a  to Mount Vernon.. 

Dogue Run to  1:airfax Road, Fairfax County, General 
Iieintzeltnnn's division. 

Potomac River, from Shipping Point to High Point.. 
Heco1l1loissa11ce of roadr between Vredericksburg 

and  Potomnc Creek. 
Pototnac River from Mntomkiu Point to Marlboro 

Point. 
Potomac River, from Mattox Creek to Persimmon 

Point. 
PotOmaC River, from Mattox Creek to Nomini CliITs. 
Potomac Kiver, south shore, bctweer~ Popcs Creek 

and  Mattox Creek, showing site of Washington's 
birthplace. 

Nomini a n d  Curriomari bays, with Nomilli Creek 
and  Lower Machodoe Kiver, a n d  shore line east of 
Jackso~ls  Creek. 

Potonlac River, fronl Kir~gcopsico Poirrt to Sandy 
I'oint. illcludirlg Blnkistone Islnt~d. 

Ycoco~nico a n d  Coan rivers, south shore of Potomac 

J. W. Dorm and  McI,. W. 

Thon~son.  1 
..... do .................... 
.... .do ..................... 186s. 

.do 1 % ~ .  .... ..................... 

I 
District of Colnm- 

bin. 
Do.. ........... 

Do ............. 

J. W. I~OIIII,  11. I,. Marin- 1 1&5. 
din, and  hlcL. 
Thon~son.  

J. W. Donn ................ 1?&5&. 
.... .do .................... . I  1866. 

C. Iiosnler and  J. M C C ~ I ~ I I .  1 % ~ .  
............................. 1863-64. 

District of  Colum1)in, wnter front from Four Mile 
Run to  Jones Point. 

District of Columbia water front, from Aualostat~ 
Island to  Four Mile Run. 

District of Columbia water  front, Aqueduct Bridge 
to Seventh Street Wharf. 

............ I H. F. Walling . I  I W I .  

I 
I-42,000 ..... d o .  .................... 1x81. 

do  1881. ..... ..................... 
T. W.Robbins. ............ 1%4 
P. W. Dorr.. ............... 1864. 
C. Hockwell. .............. 1%4. 
H. Hergesheimer and IW,,+ 
K. 12. McMath. ! 

.... . do . .  ................... 1%4. 
A. L i ~ ~ d e ~ ~ k o h l  ............ ,878. 
1:. W. Dorr.. ...............' 1864. 

.......... A.M. Harrison. .I 1M3. 
C. M. nachc.. ............. .: 1863. 
F. W. Dorr. ................' 1864. 

C. M. Dache. ............... 1 1%. 
J. Mcchnn ................. 1864. 
... . .do . .  .................. .j ,861. 

I 

I-M, 000 

1-10,000 

I - 4 . h  J. W Dot111 nlld J. A. 1891. 1 Flemer. I 
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List  of original fojograjhic shee fs, geograjlrically arranged, registered i n  the archives of the Unifcd 
States Coast and Geodetic Survey, etc.-Continued. 

I I 

State. I 
i Dljfricf of Colutnbia-Continued. 

DistrictofColunl- I District of Columbia, vicinity of Rock Creek I:ord 
............... bia Road. 

Do.. ........... District of Colunlbin, along northwestern h o n d a r y  i and  uortheast of Broad Ilranch Road. 

I A. Stmuss nnrl J. Seib.. .. .I 1855 

........... Do.. 

Do.. .......... .I 
........... Do.. 

Virginia.. ......... 
Do ............. 

Do.. ........... 
Do.. ........... 

Do.. ........... 

........... Do 
Do.. ........... 

Do ............. 

Do ............ 

Do.. ........... 

Do.. ........... 

Do.. ........... 

........... Do.. 

............ Do. 

Do.. ........... 
Do.. . . . . . . . . .  

110. . . . . . . . . . . .  

Do.. ........... 

Do.. .......... 
110 . . . . . . . . . . . .  

Do ............. 

Do ............. 

......... Virginia.. 
Do ............. 

Do.. ........... 

Do.. .......... 
I)o.. ........... 
Do.. . . . . . . . . . .  
Do.. .......... 
Do.. ........... 
Do.. ........... 

J. Seib.. ................... 
J. Seih a u d  S. A. Wain- 

wright. 

J. Seih. .................... 
H .  Adams ................ 

................... .... .do . .  1855. 

................... J. Seib.. 1854. 

District of Columbia, nlorlg northwestern boundary, I . . .  vlnul ty  of Darricls Road. 
.................. District of Colun~bin, north corner. .  

............. District of Columhia (sheet No. 15, west).  

Chesapeake Biry. west side, f~lo?trirc River lo a n d  
i n c l u d i t ~ ~  Kappahatrnock River. 

................... Little and  Great Wicomico rivers.. 
Part of I ~ l g r a n ~ s  Day, Dividiug Creek, a n d  Fleets 

Bay. 
...................... Mouth of Rappahannock River.. 

Rappahannock River, vicinity of Greys Point a n d  
Cherry Point. 

Rappahannock River, from Carters Creek to  Bailey9 
nlufi. 

.................................... Corroton~an River. 
Rappahannock River, vicinity of Vibanua and  Bench 

Creek. 
Rappahnnnock River, from Ln Grange Creek to  

I'ur~ch 13owl. 
Efstuarics of the  Rappal~annock River, vicinity of 

Corrotomau Kiver (hydrographic). 
Rappahannock Kiver, f r o ~ n  Puuch Bowl to Jones 

Poir~t.  
Kappahanuock River, froru Jones Point to Accacreek 

Point. 
Rappahannock River, fronl Accacreek Point t o  T a p  

pahnnnock. 
Rnppahar~nock ~ i v e r ,  from Tappahannock t o  Accu- 

pacia Creek. 
R a p p a b a ~ ~ n o c k  River, from Accupacia Creek to 

Lecdstown. 
Ral)paharlnock River, frorn I,eedstown to Green Bay. 
H a p l ) a l ~ a ~ ~ ~ ~ o c k  River, from Port 'l'obago Uay to Port 

Royal. 
Rappahannock River, from Mill Bank Creek to 

Skinkers Neck. 
Rappahaulrock River, from Skinkers Neck to  Delve- 

dere. 
Rappahan~lock River, from Belvedere to  Vnln~ooth..  
Rappahaunock Kiver, lef t  bauk, viciuity of  Fred- 

ericksburg, 
Kappa11a1111ock Kiver, left h u k ,  viciuity of Fnl- 

111out11 a u d  Fredericksburg. 
Reco~~na i s sa~ lce  of roads between Fredericksburg 

a n d  Potonlac Creek. 

Rappahatrtrock Nivcr  lo Ifa?npfon Roads. 

.................................... Pint~katnuk River.. 
Front Wolf T rap  to I ' i anh tank  River, including 

head of  Host River. 
New I'oiat Colufort to Wolf Trap, i ~ ~ c l u d i n g  M o b  

jack Bay. 
Mol?jack Bay. North, Ware, nnd Sever11 rivers ........ 

............... Moutl~ of York River,Chesnpenke Day. 
York River, froln Worl~lleys River to Clny Bank..  .... 
Back a n d  Poquosin rivers. .  ........................... 
Mouth of York River, Chesapeake Bay. ............... 
York River, f r o n ~  Wormleys Kiver t o  Clay Bank.. .... 

1850-56. 
1850. 

1~351-56. 

1857. 

.... d o . .  ................... I ........... 
1853. 

'C.W. Kobbir~s..  1 % ~ .  

................ J. W. Do1111 
J. Seib.. ................... 1853. 

I 6.  I). Wisc 11ncl J.W. D O I I ~ . !  I ~ R .  
J. Scib.. ................... 1853-54 

.... .do ..................... 1857, 

.... .do ..................... 1653-54. 

. . .  .do ..................... 1853-54. 

.... .do ..................... 1857. 
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Lzst of onginal topographic sheets. geographically arranged. registered in the archives of the United 
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State . Localities . / number. I 1 TOl'Ognpher Date  . Registered Scale . 

Virginin ........... 
I)o ............. 
Do ............. 

Do ............. I Inn~pton R m d s  nnd James River (et~trnncc) ......... 
.................................. Do ............. Newport News IJoiut 

J . Seib .................... 
.... .do ..................... 
J . Seib, A . M . Harrisoll. 

and  I i  . P . Kilter . 
J . Seib ..................... 

......... . B Hcrgeshei~ner 

York River. from Clay h t t k  t o  Mount Folly .......... 
York River. from Mount Folly to West Point ......... 
Entrance of Hnnlptotl Roads and  Unck River ......... 

I j a  mes River . I 

1857-9 . 
1858 . 
r853-.~-62- 

92 . 
1853 . 

. 1865 

Virgi~lin ........... 
Do ............. 

.................................. Jnttles River entrance 
Jarnes River, Newport News to Pngnn Creek ........ 

J . Seib .................... 
J . W . I)OIII~. F . C . Dorm. 

n11d S . S . 0gdr11 . 
.... .do ..................... 

...............' . . . 1.20, 000 I J \v ~01111 1874-75 
1-20, 000 .... .do ..................... 1875 . 
1.10, ooo J.Seil) ..................... 1853 . 
1-10, coo .... .do ..................... 1853 . 
1-10, 000 .... .do ..................... 1853 . 

1-10, ooo ..... (10 ..................... 1853 . 
1-10, cca C . If . Doyd ................. ~Rgz . 

1853 . 
IR~I-72 . 

Ifi71-72-73 . DO ............. 

Do ............. 
Do ............. 

Do ............. 
Do ............. 

Do ............. 
DO ............. 
DO ............ 

............. DO 

DO ............. 

.............. 110 

............. Do 

............. Do 

. Do ............. 
Do ............. 
Do ............. 

J.\V. Dot111 nnrl l i  . C . Dorltl . 1877 . 
J . W . I~0llll  ................ 1877 . 
S . A . Wninwright .......... 1853 . 
J . Seib ..................... 1853 . 
.... .do ..................... r853 . 

.......... . . S A.\\'ail~wright 1853 
. . . .  .do ..................... 1853 . 
11 . Adn111n L................ 1857-58. 
J . W . Do1111 ................ 1879-80 . 

Ja~ l l e s  Kiver. Pngn11 Creek to Point of Shoals I.igh 1. 
1iouse . 

Janles River. Ilurwells Way to College Creek ......... 
Jnrtles River. fro111 College Creek to Chicknhotl~i~ly 

River . 
Cllicknhotniuy River, fro111 entrance to Wilcox Neck 
Chicknhominy River, from Wilcox Neck to head of 

rivcr . 
James River. from Dillnrds Wharf to Chippoak Creek 
Jatties River. fro111 Sloop Point to City Poi111 ......... 
Jnrtles River. from City Point to Cogains Point ...... 

......... James River. frolll Curls Neck to  City Poillt 
Part of AppoltlnttoX River. froltl City Point to Port 

Wnlthall . 
......... Pnrt of Appomnttox River, with I'etersborg 

Appomnttox River. from Gntli~ljis Whnrf to Jnmes 
River . 

. Ap1)omattox River, fro111 Petcrsburg to Gatlir~gs 

Wharf . 
.......... Jnnles River. from City Point to Curls Neck 

James River. fro111 Curls K e c t  to Gravey.?rd Rench . 
Jnrnes River. vicinity of Trents Kcnch ................ 

..... rlo .................... I Reach . 
I 

Natrso?)aronrl Niwr . 

1h ............. , Joules River. fro111 Dutch Gap to Curls Neck ........ 
n o  ............. Ja~neu River, fro111 Wilton to Dutch Gap ............. 

Virglnin ........... Nnnse~nolld River. from nloutll to Canlpbells Creek .. I I 

DO ............. 
DO ............. 
n o  ............. 

............ Do 

............. Do 

..................................... DO ............. J Nnnsemotld ~ i v r r  
..... ............. Do 1 Nnt~setnorld River. from Cartlpbells Creek north 

Jarlles River. fro111 \Vnrwiek Dnr to Richl~lo~ld I3nr .. 
.. J a ~ n r s  River. from Mnyos Uridge to Drurys Islnnd 

City of H ic l l r~~or~d  ...................................... 
James River. fro111 Mnyos Bridge. Richmol~d. to 

Lower Iloctctts . 
James Kiver, fro111 I. ower Icocketts to Gmveynrd 

.. ............. Do I Nanscrnorld River. vicinity of Suffolk (uppersheet) 
a ..... ............. Do N n n s c ~ n o ~ ~ d  River. vicittity of SuITolk (8 sheet) 

Do ............. Plane table A' of ~ n n s e m o n d  River .................. 
I Norfolk atrd 71iritrily . I 

. . ............... C M Dnche 
C . M . Dache. E . Bllicott. 

J . I3 . Uoutelle. and  H . P . Ritter . 
A . M . Efarriso~l ........... 

Virginin ........... 
............. Do 

Do ............. P l n ~ ~ s  of Co~~fede rn te  fortificntions. E H z a k t h  River 
and vicinity . 

.................. Cralley Island to N ~ I I S C U I O I I ~  River 
Ta1111ers roirlt to Fort Norfolk. eastern shore of 

lfliznbeth River . 

Do ............. ' Crnney IsInnd .......................................... 
........................... Do ............. 1 Bliml, eth River (cntmnce) 

Do .............' Tn1111ers Po i~ l t  to I'ort  orf folk. eastern shore of I l$liznbetl~ River. 

J . W . Donnand P . C . Do1111 . 
J . Seil) ..................... 
C . M . Rnche . E . Hllicott. J . 

D . ~ o u t c l l c ,  n ~ l d  I i  . P . 
Kittcr . 

IS74 . 

1861-92 . 
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Sfafes Coasf and Geodefi'c Survey. etc.-Continued. 

State . 

.... North Carolina 
............. Do 

Do ............. 
Do ............. 

............. Do 

Do ............. 
Do ............. 

Do ............. 
............. Do 

Do ............. 
............. Do 

Do ............. 
Do ............. 

Do ............. 

Do ............. 
Do ............. 
Do ............. 
Do ............ 

Do ............. 
Do ............. 

Do ............. 

Do ............ 

Do ............ 
Do ............. 
Do ............. 
Do ............. 

Do ............. 
Do ............ 
Do ............. 
Do ............. 
DO ............. 

Do ............. 

Localities . 

Cape Lookouf to Cape Fear . 
....................................... Deaufort Harbor 

............... Beaufort Harbor, resurvey of shore line 
............................ Deaufort Harbor (rejected) 

Vicinity of Deaufort Harbor ........................... 
............................. North nnd Newport rivers 

D o y e  Sound, from Hooppole Creek to Broad Creek 
Dogue Sound, froxn Broad Creek to Queens Creek, 

including Swaxpboro and  Dogue Inlet . 
.................. Froni Bear Inlet to New River Inlet 
.................. New River a n d  part of Stump Sound 

Resurvey of New River Inlet (hydrography) .......... 
............................. Topsail a n d  Stumpsounds 

Topsail Sound, from Stump Inlet to Old Topsail Inlet . 
From Sidhury Inlet to Rich Inlet, including part of 

Topsail Sound . 
Middle and  Topsail sounds ............................ 

Masonhoro a n d  Middle sounds ........................ 
Myrtle Sound .......................................... 
Big Pond to Federal Poi111 ............................. 
New Inlet. includitlg Federal Point, Smiths and  

Zeeks islands . 
Attack on Fort Fisher ................................. 
Cape Pear  River, vicinity of Federal Point a n d  Snows 

Marsh . 
Cape Pear  River entrance, Oak Is landand upper part 

of Smiths Island, including Southport . 
Cape Fenr River nnd npproachea, from Buzzard Bay 

to Federal Point . 
Cape Pear, entrance .................................... 

................. Fronl Smiths Islancl t o  I'ederal Point 
Interior of Smiths Island, Cape Pear River ............ 
Cnpc Fear River . fronl Cnpe Fenr Point t o  Ortons 

Creek . 
............. Lower par t  of  Smiths Island, Cape Fear 

Cape Fear  River, fronl Peters Point to Liliput Creek .. 
Cape Vcar Rircr  and  vicinity of Can~pbell Islatld .... 
From Ortons Creek to Eagles Island .................. 
Cape Fenr River ntrd mouth of Drunswick River and 

Redn~ond  Creek . 
Cape Fear  River. vicinity of Wilmington .............. 1 

Topographer . Date . 
-- . -. . 

. ............. . . H I, Whiting i 1851 
!' 

. . ................. A Boschke 1862 

Do ............. 

North Carolina .... 
Do ............. 

Do ............. 

Do ............. 

Do ........... 
DO ............ 
Do ............. 

N o r t h  Carolina 
a n d  South Carc- 
lina . 

North Carolina .. , . 

Registered 
number . 

315 
874 

Scale . 

1.1o.om 
1.10, om 

348 
438 

1318 

1110 
1215 

1291 
558 

1841 

565 

711 
617 

618 

619 
620 
621 

1995 
344 

345 

709 

70R 
1756 
1464 b 
1 4 6 4 ~  

346 
446 
619 

1463 b 
447 

448 
vicinity of Wilmington ............................... j 1463a 

Cape Fear Kiver lo Clmrlesfor . i 
Cnpe I'ear River entmnce ............................ .I 1771 
Prom Cape Fear River entrance northward to Ash , 674 

Swamp . 
~ s h  Swamp to  I,ockwoods Folly Inlet ................. 673 

tockwoods Polly Inlet to Dacons Inlet ............... .I 672 

Bacons Inlet to Gauses Landing ...................... / 725a 
Irrom Gar~ses Landing to Little River Inlet ........... ' 725b 
Tubbs Inlet a n d  Little River Inle t  ..................... : 1959 
From Little River lnle t  to Kettle Swash .............. 1295 6 

Prom Kettle Swash to  Dig Swamp ..................... rzgga 

. . .............. . 1.10,- C lJ nolles : 1x5; 
. . . . .  . 1.m. om A 5 Wadsworth 1 8 s  

I-, om C . M . Bache, I T  . M . De : 1873 . 
Wecs. nndH . W . Dnche . 

. ......... . . ~.zo.om A W 1.ongfellow 1867 
~.m, m H.AdamsandC. Sf . Bache . 1871 . 

. ................ . . 1.20, m , C M Bnche 1872 
I 

. . . . 1.10, om : J l c c h a n  nnd A S ( 1856 
Wadsworth . I 

1.10, om W . C . IIodgkins ........... ; 1fW8 . 
. . . . . 1.10, om J Mechan A S Wads- I 18$-H8 

worth, a n d  D . B . Wain- : 

w ~ i g h t  . I . . .................. 1.~0, om J Mechan 1 1857.58 
1.10, om J . hfechan and A . S . W a d s  ; 1857 . 

worth . , 
r.lo.om J . Mcchn11, A . S . Wads- 185747 . 

worth, and  D . B . Wain- 
wright . 

1.10, om ... ..do .................... . I  185747 . i 

. 1877 

. 1RR7 
1852 . 

1856 . 

1857 . 

1~58-59 . 
1858 . 
1859-60 . 
1873 . 

1873 . 

~.m, om 

1.10, om 
1.10, om 

~ .~o .om 

1.10, om 

1.10, om 
1.30, om 
1.10, m 
1.~0, om 

1.~0, om 

. 185768 

. 1857.88 
. 1865 

1865 . 
. 1851.52.56 

. 1851 

1.10. om 
1.10, ooo 
1.10, om 

1.10, m 

1.10, ooo ; 

.............. C.T. Iardclln 

......... . . D Wninwright 
C . P . BollesnndG . N . nag- 

well . 
C . P . nolles, G . H . BUR- 

well, and  W . S . Edwnrd~i . 
C . P . Dolles atrd 0 . Hin- 

richs . 
.... .do  ..................... 
C . 1'. Bolles ................ 
.... .do ..................... 
0 . H . Ti t t~nann  and  D . D . 

Wni~iwright . 

.... .do ..................... 

..................... ... ..do 
... ..................... .do 

............. . . J S Bradford 

. . . .  (lo ..................... 
. C 1'. Dolles ................ 

... ..................... 1.10, om . .do 

I F I O , ~ ~  C . I'. Ilolles and  0 . Hin- 1858 . 1 I t s  . 
1858 . 1.10, mo I .... .du ................... .I 

I 

1887 . 
1879 . 
1878 . 

1851.56 . 
1853 . 
1853 . 
1878 . 
1853, 

, 1853 . 

1.10, on, 

I.W, om 
1.20.- 

r.ro,om 
1.10, on, 

1.10, om 
1.20,- 

1.5. om 

1.5, om 

I)  I1 Wainwright . . ......... 
C.T. Inrdella .............. 
.... .do ..................... 

C . 1'. BoUes ................ 
.... .do ..................... 

..................... ..... (10 
C . T . Inrclelln .............. 
C . 1'. Ilolles ................ 

.... ..................... .a(, 
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Lis t  of or&i?zal fojograjhic sheets, geogra$hica& arraltged, registered i n  the archives of the Unifed 
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Scale. Topogrnpher. Date. 

- 

State. 

- - 

Localities. Registered 
nunlber. 

Do.. ........... W i i ~ y n l ~  nny, from Mnrsh Islni~tls to Georgetown.. ... 
.................. 110.. ........... Pnrt of the Santee river a n d  vicirlity 

Do ........... .) \riciility of Cape Rolnnitl.. ............................. 
Do.. ........... Vicinity of Dulls llny nild Uncolr Key. .  ................ 

.................................. .......... DO.. .I Dulls Uay nndr ic i i~i ty  
Do.. ........... Ilolls Day to Drench Illlet.. ............................. 
Do. ........... .I I:ro~n Prillces Illlet to Dewccs Inlet. .  ................. 
Do.. ........... 1.011g Islniid, f1or11 Ilreach 111lct to Dewres I~ l l e t . .  ... I 

Cape Frar River to Clrav/~~slox-Cot~tii~ucd. 
! I 

Sonth Carolinn.. . .I Fro111 Big Smniup to Midwny Inlct. .  ................... 12Ho b j 
Do.. ........... Fro111 Midway 11ilct to Nor t l~  111let. .................. 12&n I 

Do.. ........... Wirlynh Uny n11cI vicitlity .............................. 
Do.. ........... Wiuynh Bay, et~trniicc to Georgetown.. ............... 

0.11. T i t t l i ~ n ~ ~ i l . .  ......... .; 1R7n. 
.... .do .................... .' 1871. 
W. H. Derlnis.. ........... .I 1872. 
H. I.. \Vhiti~lg nlld C. 

Rockwcll. I 1857-5i' 
S. A. Wniilwrigllt nnd 1 1853-57. 

I ..................... South Cnrolitln.. ... North side of C l ~ n r l c s t o ~ ~  I i n r b r . .  
i 

11. I,. \Vhiting. 
..... do .................... 
W. H. Dennis. ............. 
.... .do ..................... 

S. A. Gilbert nl~cl Mr. S. I itijg-58. 
lidwards. 

I .............. S. A. Gilbert. I ~ Q .  

1853-57. 
1873. 
1874. 

Do.. .......... .! South side of Chnrleston IInrbor, i l~cluding city of 1 
j Chnrlcston. 

Do.. ...........' Viciilily of Morris Islnlld n t ~ d  Fort Suintcr. ........... 
............................. ........... Do.. l Clinrlesto~i n t~dv ic i~ r i ty . .  

............................ .......... Do.. .! Cooper nild Asl~ley livers. .  
......... ........... Do.. Cotlfluence of the  Cooper n11d U'nlldo rivers.. 

W. S. Ed\r.nrds ........... .I 1857. 
W. 11. Dennis. .  ........... .! 1875. 

.... .do ................ .. .. 1 1875. 
J .  N. Mnffitt.. ............. 1856-57. 
R. M. I h c l ~ e .  .............. 11154. 

................... J. Scil). . I  1858. I 
W. S. Edwnrds..  ..........! 1857-58. 
P. D. Grnliger.. .......... .! 1890. 

............ W. C. IIodgkins IW 
............... J. W. Dollil. I 1 'Q4. 

C. H. Doyd. .......... . , 1S94. 
.... .do ..................... 1% 

DO.. .......... .I.. .. .do .................................................. I 
DO.. ........... / .  ... .do ................................................. 

............................ Do.. ........... Ashley nild Coopcr rivers.. 
I 

.......... ............ Do.. Ashley River, fro111 Dull Creek to I L ~ I I I I ) ~ . .  
Do.. . . . . . . . .  .: Asllley llivcr. .......................................... 

I 
............................ .......... Do.. .I Ashley n l ~ d  Cooper rivers.. 

I ............. 
I 

Do Vicitrity of Wnplmo Creck ni~cl pnrts of Jones nnd i 
Johns islallds. 

Do.. ........... Vicillity of Wnppoo Creek ............................ 
Do.. .......... .I Morris nlld Folly islnl~ds..  ............................ 
Do.. .......... .! I:olly Islalld, fro111 tight-Ilouse Inlet westward. ..... 
Do.. .......... .! Prom 1,igllt-1Ioi1se Inlet to St0110 Illlet.. ... ,. ....... 

I 

.do .... ..................... 
............. W. 11. 1)ellllis. 
............. S. A. Gilbert.. 

J. Seib. .................... 1858. 

C. Rockwell.. ............ .I I%=. 
I 

............ Do .: hlouth of Snvn1111oll River to hlny River (hydro- 
g r n ~ h i c ) .  

Do.. ........... Kiawnh River n11<1 Islarld und west e ~ i d  of 1;olly 
Islnnd. 

Do.. ........... EXIst~rll shore of Korth Ddisto River nild vicillity.. .. 
DO.. ........... Wndnlelo\<, nllcl Stoilo rivcrs (hycl~wgrnpl~ic) ......... i . 
1)o.. .......... .i Wcstcr~l  shore of Korth Hdisto River n ~ l d  vicinity.. 

...................... .......... DO.. .: \ 'ici~iity of South Xdisto River.. 
... ........... 1)o.. Jel~ossec Islnnd I I I I ~  11l)pcr pnrt of X!:disto I s l n ~ ~ d . .  

DO.. ........... \'icillity of St. Ilclrlln Soulid. ......................... i 

G. I). Wisc. ................ 1851. 

G. C. Iiai~uu. U. S. N. ...... 1885. 
(:. 1). Wise.. ............... 1851. 
J .  Seih. .................... 1852. 
.... .do  .................... 185657. 
J .  Seib, \Sf. I i .  I)etllris, arid 1856-5947- 

C. J U I I ~ C I I .  75. 
............. J. I:. Xloscr.. 1876. 

............... C. Iioslller .i 1671-73. 

... DO.. ........... 
Do.. ........... Coos;iw Itiver to Asllrpw River, illcludillg port of 1307 b 

1,ndys Islnnd. 

............ Do.. ............ 131111 atid Colllbahee rivers (11ydrogrnl)hic) 

I 

1-10,000 
C. 1Iosmer nrld J. N ,  hIc- 1871, 

Clintock. 
I 

DO.. .......... .; Coosow Rivcr n11cl vicillity.. .......................... 
I)O . . . . . . . . . .  ~ ~ r i p p s  Illlet to port ~ o y n l  ~o1111tl.. . . . . . . . . . . . . . . . .  

W. H. I~Cllois. ............. 186.547. 
J. Scib, C. Rockwell, nlrd 185g-67. 

W. 1.1, D e ~ ~ n i s .  
............... C. Hostnrr.. 1871-72. 

... . .do ..................... 181S. 
Do.. .......... .! St. Heletln R I I ~  1,nrlys i s l ~ u ~ d s . .  ....................... I 

Do.. .......... .; Pnris Is ln i~d and ports of I'ort Roynl n111l I r ~ d y s  
I islnllds. 

.................. Do.. .......... .I Vicillity of Port ~ o ~ n l  nlld Denllfort 

S. Doc. 23-28 
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State . I Localities . 
I 1 Registered, 

number . Scale . 1 Topographer . / Date. 

1.33. 000 
1-20, OM 

.................... Do ............. Pocotaligo and  vicinity (war  mnp) 
Do .............. Broad River, fro111 Paris Island to Whales E r a ~ ~ c l l  ... i 

.............. . C Rockwell 
C . I lo s~ne r  ................ 

Sou t l~  Carolina .... 
Do ............. 
Do ............. 

I 

Do ........... .' Between Broad River and  May River ................. 
Do ............ Vicinity of Daw Island ................................ 
Do ............. Eastern end of Hilton Head Island and part of I'aris 

Islund . 
Do ............. Viciuity of Port Koyal and  Ilenufort .................. ! 
Do ............. i hlouth of Savannah River to May River .............. 
Do ............. l Savannah Kivcr to Cooper River. west of Danfuskie 

Island . 
Savatruah River lo S f  . johns River . 

0 . Doutelle and  R . E . 

. ................ 
IIalter . 
w Uorr 

0 . Iloutelle. W . I% . Den- 

I 11is . and  R . 12 . Ilalter . 

.................................. Beaufort and  vicinity 
Port Royal Island ...................................... 1307 a I IPS IIead of Broad River, including Whales Branch ...... 597 

I 

C . Ilosnler ................. 
J . Seih nnd C . Kockwell ... 

............... . C Rockwell I 

. ................ . 1.5. om c 11osnler .I 1374 
..................... ... 1-5. 000 ..(I0 1.971. 

. ............ . . 
..... ..................... . 
I1 I, Whiting rE5z 

1-10. do 1852 
. 0 . Uoutelle .............. 1866 . 

............................ ........... Georgia Snvnnnnh River entrance 
Georg inandSo~~th  Savannah River. from Fort Pulaski northward. in- 

Carolina . I ............ 
cluding Elba Island . 

.. Do Savannah River. vicirlity of Long and  Ilird islauds 
Do ............. 1 S ; I V ~ I I I I ~ ~ I  River. vicinity of Elbn Islatld ............. 

1.10 . . I .. Whiting ............ .I 185r 

Do ............ 
South Caroliua .... 
Georgia ........... 

South C a r o l i n a  
a n d  Georgia . 

Do ............. 

Georgia ........... 
Do ............. 

............. Do 

C . Fendall ................ 
W . H . Dennis ............. 
A . hI . Hn~.rison, C . Fergu- 

sotl, and  W . H . Dennis . 
C . I Iosn~e r  ................ 
A . M . Harrison . C . Vergu- 

son, nnd W . I1 . Dennis . 
. C Fendnll ................ 

S ~ v a n n a l l  River . fro111 Elha Island to S a v a t ~ l ~ a h  ..... 
Shore line, S a v a t ~ r ~ a l ~  Itiver. v i c i ~ ~ i t y  of Savat111a11 ... 
Sn.r7anna11 River. vicinity of Forts Jackson and  Lee 

aud  Batteries Tatnell  nnd Bart~well . 
S a v n r ~ ~ ~ a l r  River. fronl Snvnnnah to Cross Tides. in- 

cluding city of Savannah . 
Savannah River. fro111 Cross Tides to head of Isla 

Isl81nd . 
Wiln~ ing to t~  River nnd vicinity ...................... 

.......................... Wassow Sound and  vicinity 

.......................... Ossibaw Sound nud viciuity 

DO ............. 
Georgia ........... 

..................... Vicinity of Rotnerly Marsh Creek 

.............. Vicinity of Ogeechee nlld Vernon rivers 707 

Do ............. 

South Cnrolit~a .... 
Georgia ........... 

Do ............. 

ill . to I nl . 
1-20.000 

1-20. IYX) 

Do ............. / 1:rom Medway River to Jl~lieuton River .............. 1 'IS5 I 

Topography of vicinity of fortifications of rivers 991 
etuptying into Os!iibaw S O U I I ~  . 

Do ............. 

................. Map. vicinity of S a v a ~ r ~ ~ a h  (war  n ~ n p )  
Eetween Ossihaw nnd St . C ~ t h e r i r ~ e s  S O I I I I ~  ......... 
Ogeechee to Medway Kiver, west of Florida I'assage . .  

W . H . De1111is .............. 
I1 . S . DII Val ............... 
C . l losfner and  I3 . G . 06-  

Norlhern part of St . CntherinesIslnr~d and  vicinity .. 

W . H . Dennis ............. 
A . W . Longfellow nud C . 

F e ~ ~ d n l l  . 
.... .do ................... 
C . Rockwell. J . A . Sulli . 

van. and  C . M . Bnche . 
W . H . Dct~n i s  ............. 
A . hf . Harrison nnd W . r-I 

Uerinis . 

1865 . 
1858-5- . 
1869 

! dell . 
1-20, 000 C . Kockwcll and  J . A . Sul- I 1ivn11 . 

..................... n o  ............. Sapelo S O I I I I ~  n11d ndjacent wnters 
............................ ............. Do Doboy Sound a n d  vicinity 

..... Do ............. 1 Topographical reco1111oissance of Sapelo Island 
......................... Do ............. 1 Altan~nha Sound and  vicinity 

Do ............. Illythe Island nnd nrunswick Harbor ................. 778 

Uo .......... .; St . Andrews a n d  Jekyl soutlds ........................ 1 1145 
! 

972 
641 

I 19 

1867 . 

Do ............. 
Do ............. 

Do ............. 
Do ............. 

.............. Do ............. Part of Curnberlnnd Island a n d  vicinity 1152 
Do ............. I t e c o ~ ~ ~ i a i s s u ~ ~ c e  for proposed base line, Cun~ber land 624 

I 
i Isloud . I 

% 

City of Dnrien and  vicinity ........................... 
St . Si~not ls  Island, Long Island, n ~ r d  part of Littlc 

St . S i ~ n o n s  Island . 
.................. Vic i~~ i ty  of Mnckays a n d  Back River 

St . Simons Sound .................................... 

1-20. MO . C . IIosnler nnd I1 . G . Og- . 1% . 

I (Ien . 
.......... . . . 1-20, 000 A w 1.ongfellow 1857-58 

1-20. ooo w . II.I~ell1lis. ............. 1h68 . 
1-10, ooo . ............... I1 S.Du Val 1 1857 . 
1-20, ooo 
1-20, 000 

1-20, om 

.............. . . W 11 Dennis 1R69 . 
... ..................... .do I 18% . 

.............. . . C T Inrdella i . 
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Registered 
nuinbcr . I I Scale . Topogmpher . I I 

Savannah River lo Sf.Johns River-Continued . 1 -  
A . M . H ~ n ' k O n  nnd W . I i  . 

Dennis . 
.... .do ..................... 
W . H . Dennis .............. 
A.M. Harrison and  W . H . 

Denuis . 

Georgin and Plor- 
ida . 

Do ............. 
Florida ............ 

Do ............. 
I Sf . Johns River lo Cope Catinvcral . I I 

I'lorid a. ........... I The  mouths of St . Johns River and Fort George 1 411 11 
Inlet . 

Fernnndinn Iinrbornnd vicinity ..................... 

St . Mnrys and vicinity ................................. 
Nnssau Sound and vicinity ............................ 

..................... Pnrt of A ~ l e l i ~  River and viciliity 

613 

614 
1232 a 

615 

............ Do 
DO ............. 
Do ............. 
Do ............. 
Do ............. 

............................... . St Johns Riverentrance 
............................. Sistcrs Creek and vicinity 

St . Johns River. fro111 light-house to Browns Creek . . .  
St . Johns River, froin nrowns Creek to l'oint Sunrrez . 
St . Johns River, fronl Point Suorrez to Jncksot~ville . .  

1.10.m. 1 W . I? . Dennis .............. 

DO. .......... / St . JOIIIIS ~ i v e r .  Mandnrin Point to Sail Putricio Point . 

1-20. 000 #.... .do ..................... 
1-10. ooo I A . nr . Hnrrisoii ............ 
1-10. ooo ! ... ..do ..................... 
1-10, 000 ) A . M . Hnrrison and  P . R . I nnwley . 
1-10, 000 ! W . 1% . Dentiis .............. 
I-&), I hl . I.. Smith. J . S . Brnd- 

ford, nud W . J . Gerdner . 
1-20, oa I i  . G . Ogden. W . I.Vinn1, 

(apprOx') I and C . A . Ives . 
1-20, 000 1% . G . Ogden and  C.A. Ives . 

Do ............. 
Do ............. 

Do ............. 

1671 . 
1855 . 
1~55  . 
1855-56 . 

1864 . 
1859 . 

1876-77 . 

1877 . 

Vicinity of Jncksonville ............................... 
Triangulntion aud topoyrnpliy enst of Jncksonville. 

vicinity of New River . 
St . Johlls River. Jncksonville to Llandarin Point ...... 

Do ............. 

DO ............. 
Do ............. 
Do ............. 
Do ............. 

Do ............. 
Do .............. 
Do ............ 
Do ............ 
Do ............. 
Do ............. 
Do ............. 

............. Do 
Do ............. 
Do ............. 
Do ............. 
Do ............ 
Do ............. 
n o  ............. 
DO ............. 

DO ............. 

DO ............. 

St  . Johns River. Clirlstopl~ers Poiilt toDuckleys nluU 1459 c 1-20. ax, !.....do ..................... 
U I I ~  Doctors Lake . i 

. . . . . . .  St  . Jolins River U i  lntricio Point to lnceys  Po in t  1.65 1 1-20, 000 ! )_ W P e r k i n s  

St . Johtls River. from Rnceys Point to Cedar Point ... 
St . Johns River. frotn Ccdnr Point to Sarl Mnteo ....... 
Reco~~r~nissauce of St . Jolii~s River, Jncksonville. 

to t a k e  Monroe . 
. Recon~~nissn~ice of St Johns River .................... 

Seaconst south of St . Jolins Iliver (first sheet) ....... 
Seacoast south of St . J o l ~ t ~ s  River (secoi~d s l~ec t )  ..... 
Viciuity of Diego Plnins ............................... 
Pnrt of North niid Guano rivcrs ....................... 

............................. St . Augustine and vicinity 
............................ Fro111 Matnnzos Inlet ~iortlr 
........................... h1nta11z;is River nn(lvici11ity 

................... Head of IInlifnx River and vicillity 
.................................. Pnrt of linlifnx Iliver 

Mosquito Inlet niid vicii~ity ........................... 
Mosquito Inlet nnd viciuity (supplen~errt) . . . . . . . . . . .  
Mosquito Lngoon nnd hend of Illdin11 River .......... 
Vicinity of IInulover Cnnnl ........................... 
I'nrt of Mosquito Ipgoon. hendof I3annnn River arid 

part of Bnnnnn Creek . 
I~idinu River. vicinity of Titusville, with part of 

nat~nrln Creek . 
vicitlity of Cape Canavernl nud Bannnn River ........ 

. ................. 13 Ellicott 
..................... .... .do 

. . ............... I i  G Ogden 

. ................. E Ellicott 
................. J . Mechnn 

..................... .... .do 
. . ................. F \V Dorr 

............................ DO ............. Vicillity of Cape Catlnvernl 
. ............. Do I t~dinn niver. frotu Addison Point to Oleander Point 

1876-77 . 
. 1878 

. 1884.85 

. 1884-85 
. 1875 

. 1883 

. 1858 

. 1858 

. 1861 

C . IIosnler nnd J . Herges- 1876-77 . 

I Cope Catravml to Cnbe Sable. it1clrcdin.q Florida KPJS . I 

heimer . 
13 . Adatus ................. 
. C Hosiner ................. 

. ..... do ..................... I 1 m 1  

1850 . 
1876 . 

.... .do ..................... 
. ................ C . M nncl~c 
. ............ A . M Iinmson 

.... .do .................... 
..................... .... .do 

.... . d  0 .  .................... 

.... .do ..................... 
C . I Ios~ner  ................. 
.... .do ..................... 

.do .... ..................... 

............ Ploridn 

............. Do 

............. Do 

. 185- 
16.57. 

. 1872 

1673 . 
. 1874 

1874 . 
1874 . 
1875 . 
1875 . 
1874-75 . 

Indinu River. from Olennder Point to Eau Gnllie nnd 

part of Newfound Nnrbor nlld Dallntln River . 
..... Indian River. from Danann River to Rock Point 

... Indian River. froru Gont Creek to Sebnstinn River 

I 

C . Hosmer and  J . Herges- ' 18+77 . 
heimer . 

R . M . Dache and  C . A . Ives . 
W . I . Vinnl and W . C . 

Ilodgkins . 
................ Do ............. 

............. Do 

............. Do 

1878 . 
1879 

. .. Indiau River. from ~ebast int l  Crcek to the Narrows l 
......... I t~d ian  River. from the Nnrrows to the  Inlet 

......................... Vicinity of Indian River Iulet I 
. . W I Viiinl 1@&41 

. ................ C. 11. Boyd .I 1882 
C . Fergusoll. 11. A~iclerso~i. ; 166odr . 

nnd J . S . Brndforcl . 1 
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Localities . Kegistered Tolmgrupher . Date . 

Cape Canavrral lo Capr Sable. includins Florida 
Keys-Continued . 

1:lorida ............ 
DO ............. 

1)" ............. 

Indian River, from the  inlet southward ...........". 
Indian Kiver. including St . Lucie Kiver, Mnuatee 

Creek. nnd part of Jupiter Narrows . 
Jupiter Narrows. Holxbs Sound. Jupiter Sound. ilnd 

Do ............. 
Do ............. 
Do ............. 

Do ............. 

Do ............. 
Do ............. 
Do ............. 

Do ............ 
DO ............. 

1)" ............. 

Do . . . . . . . . . . . . .  

110 ............. 
1)o ............. 

. .................... .... 1.40. ax, .(lo 1883 
1.40. 000 ... .do ..................... 1M4 . 

I)o ............. 
Do ............. 

1)" ............. 
I)o ............. 

1)o ............. 
I)o ............. 

Uv ............. 
Do ............. 
1)" ............ 

Du ............. 
Do ............ 

Do ............. 

Do ............. 

..................... . ..... I .4o. ax, do 1 k9.4 

r.zo.ax, 0.11. T i t t n ~ a n t ~  ............ 1883 . 
1-20. W X )  C . T.Inrdella.  ............. 18C17 . 
1-20. cco H . Adnn~s  ............... ..I 1851 . 

i 

/ Jupiter River . 

Cards Sound . f r o n ~  Arscnicker Keys soutllwnrd ...... 
Southern part of Cards Sound ......................... 
Ilarues Souud and  vicinity (topography r ~ u d  I~ydrog- 

raplly) . i 
I 

1)" . . . . . . . . . . . . .  
Do . . . . . . . . . . . . .  

Do ............. 
Do ............. 
DO . . . . . . . . . . . . .  
Do . . . . . . . . . . . .  

Do ............. 
Do ............. 

Do ............. 
Do ............. 

Do ............. 

South shore of Key Lnrgo. from I'oint C l ~ a r l e s ~ ~ o r t l ~ -  
ward . 

'I'oyography south of IIlnclc Wnter Ilny ................ 
Urrnes Sound 11ortl1 of I'oint Charles ................. 
1;lorida Keys, from l'oillt Chnrles to Lower Mate- 

c u u ~ b e  Key . 
. .  Florida ICeys, north slrorc of Long Key and  vicinity 

North shores of Ul)pcr Matecumbe Key and Wind- 
leys Islnnd . 

5011111 s l ~ o r e  of  I. O\VCI' AIi~tecu~nbe Iiey, i ~ ~ c l t ~ d i n  h. 
I, ig1111n1 Vitx  Key . 

Ileirr~cs Sound i ~ n ( l  vicinity (to110grn1111y nlld I~ydrofi- 
r:llllly.) 

Norlh shores of  I. ong and  I.ower Mc~tccun~ l~e  keys ... 
Iluchnr~an Keys, Rabbit Key, r ~ n d  adjacent keys . . . . . .  

Do ............. Snipe Keys and  Saddle 131rnclt I<eys .................. 
DO. ...........I is uonlr nud ers t  of llw ~ h i c o  . . . . . . . . . . . . . .  i 

Oyster Keys and  adjacent keys ...................... .I 
Vicinity of Cape Sable, f r o n ~  1111111 1'0int to 111)1, e r  

c r o s s i ~ ~ g  . 
1:loricln Keys, I. ong  Key to Duck Key ................. 
1:lorida Keys. vicinity of 1:nt 1)eer. Crawl. e111d (;rnssy 

keys . 
Vicinity of Vaca Krys  ................................. 
I:run~ IC~~igl l t s  Key and Sonll~rero Key lo Ikil~iir 

IIonda . 
I. illle I'iue, Johnson, Flat,  a n d  other keys ........... 
llifi I'ine. No Nnnre. I<e~tnrod, Torcl~.  :~ncl otllrr  keys .. 
1:astern sllorc of Big I'ine Key a n d  western s l~o rc  of 

No h'alne Key . 
Ilowcs. Annette. Sllanish, a n d  o t l ~ e r  keys ............ 
Col~tent.  Water, K.~ccoon. Knock'cln Down. 1l11rnt . 

'l'orcl~. a n d  1-Iowes keys  . 
Sitgor Imf.  Cudjo, Suu~rnerlatrd. iind 1.oggcrllend 

keys  . 
J o h t ~ s t o ~ ~ s ,  Sawyers. a n d  ndjneerlt keys ............... 

Vicinity of  l a k e  Worth .............................. 
Iletweetl sou t l~  end  of L;tke Worth c ~ n d  l l i l l s h r o  

Inlet . 
I3etwcen I l i l l~ lmro  and  New River 111lets ............. 
New River Inlet to l)iscayt~e Day ...................... 
Uiscayne Key. fro111 Norris c u t  110ztl1 ................. 
Uisa~yne  Bay. fro111 S l~oa l  Point to Miatnl, including 

Key n i r a y n e  . 
Soldier Key. Ragged Keys. and  part of Elliotts Key . 
Western const of Discayne Day. f r o ~ u  Shoal I'oiut 

t o  Blnck Point . 
Elliotts Key. Crcsars Creek, a n d  Old Rhodes Key ..... 
Western const of Biscayne Bay, from Turtle Poiut to 

1:ender Point . 
Norther11 part of Key Largo ........................... 1.m. 000 S . A . Wainwright and H . 1854-55 . 

i 

-. 

1.20. roo 
1-20. ooo 
1-40. ax, 

1.20. ax) 

1-20. 000 

S . A . Wai~lwright and C . 1 1855 
I.eudall . 

.............. . C.T. Iardella 1859 
1.20. oa, 

1-20. ooo 

S . Du Val . 
.............. C.T. Iardella 

..................... .... .do  
.............. . . J G O l t l ~ l l l ~ s  

I .  ax, 

. 1859 

. 1859 

. 1870 

.................... .... .do 
S . A . Wainwright ......... 

. ..do ........... . . . . . . . . . I  1 8 9  . 

1.20. oa) 

I-20.- 

. 1860 

1857 . 

..................... . I-zu. w o  .... .do 1859 

..................... 1-20 . ua . . . .  .do 18% 
................. . 1-20, ax, I. . W . Dorr 1857 

C . '1'. lard ell:^ .............. 
. . ................. I> W Uorr 

. 1857 . 1857 
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State . I Localities . 
I 

~ e g i s t e r e d ;  
number . ( 

\ Tampa Bay to Pensacola Bay--Continued . I I 
........................................ ............ I.'lorida 1 Boca Ceiga Bay 

Do ............. Head of Bocn Ceign Bay ................................ I 
Do ............. l Cleanvater Harbor ..................................... 
Do ............. 1 Clearwnter Hnrbor, entrance to  Anclote Keys ........ 
Do ............. 
Do ............. 
Do ............ 

Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 

............. Do 
Do ............. 
Do ............. 
Do ............. 

............. Do 

............. Do 

............. Do 
DO ............. 
Do ............. 

Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 

............. r.m. ooo Andrew Urnid ! 1873 . 
............... . 1-20. ax, H . G . Ogden i 1873 

..................... .... 1-20.- .do 1 187% 
................. . 1-20. coo W I.Vino1 1 1%. . ..................... .... 1-20. cco .do 1886 

..................... . I-zo, coo .... .do 18% 
. 1-20, ooo N . S . I4nney ............... 1860 (7) 

..................... . I-zo. om .... .do 1859 
. ..................... .... I-zo. ox .do I& 

1-20. 000 .... .do ..................... 1 185&59 . 
..................... . 1-10. om , .... .do 1858 

1-20, 000 .... .do ................... .I 1858 
..................... . 1-20,- .... .do ' 1859 

1-10, ooo A . hl . IIarrison ............ 1856 . 
1-20, wo S . S . 1.inney ............... 1858 . 
1-10. ooo ! A . h1 . IIarrisoll ............ 1856 . 

..................... . 1-10. m ... . .do 1856 

..................... . 1-10, 000 .... .do 1856 
1-10. oa, 1 F . H . Gerdes ............... 1851-~ . 

Scnle . 

Trouble Creek to Cedar Point ......................... 
Cedar I'oint to Wall Creek ............................. 

................................... Vicinity of Bay Port 

Homosnssa River ...................................... 
............................... Crystal nay a n d  vicinity 

Vicinity of Withlacoochee River ...................... 
Slouth of Withlacoochee River (reconnaissance) ..... 
1:rom Wiccasassa River t o  Withlncoochee Bay ...... 
Wiccnsnsm Reefs ..................................... 
n10uth of Wiceasassn River ( r e c o ~ ~ n a i s s n ~ ~ c e )  ......... 
From Cedar Keys eastward ............................ 
Vicinity of Cedar Keys ................................ 
Keys south of Cedar Keys ............................. 
Califort~ia Creek to  Grassy Key ...................... 
Peppermint Kcys to California Creek ................. 
From Dallas Creek to Live Oak Point ................. 
Peppermint Keys to  Steinhatchee River .............. 
From Live Oak Point t o  I~enholloway River ......... 
From Fe1111olloway Rivcr to Ocilla River ............. i ........................................... Ocilla River .I 

1:rom St . Mnrks River to Ocilln River .................. 
. ........................................ St Marks River 

................. Ocklockouuee Dny to St . Marks River 
.................................... Ocklockonuee nay 

. Alligntor IIarbor nnd enstern part of St Georges 
Sound . 

............ Vicinity of Cnrrabec River and  Dog Island 
...... CrcokedRiver. with topography (hydrographic) 

. Appalachicola Eay and  St Georges Sound, fro111 
Appalachicola to East Pass . 

Vicinity of East Bay, Appalacl~icola Bay .............. 
Mouth of Appalacllicota ltiver (with hydrography) ... 
Appalachicola Day, cntrance West Pass t oceda r  Point 

.......................... St . Viucent Sound nnd Island 
........... St . Josephs Bay, Cnpe San Blasandvicinity 

St . Josepl~s Point t o  St . A ~ ~ d r e w s  Point ................ 
St . Andrcws Day a n d  Sound ........................... 

............. East nay, a tributary of St . Andrews Bay 

1.10. om I .... .do ..................... 1852 . 
1-20. 000 ( F.W. Perkins .............. 187677 . 
1-20. 000 i .... .do ..................... 1876 . 

Topographer . Dnte . I-. 

Do ............. Raccoon Point t o  Chesshowitzka Bay ................. 
............. i F rom Homosassa River southward .................... 

Do ............. 1 Green Point to Homosassa River ...................... 

..................... .... 1.20. 000 ] .do 1 1875 . 
................. 1-20. 0~ . G.D. Wise 

..................... .... 1-20. 000 I .do 
.... .do ..................... 

. .... ...................... 1-20. 000 I .do 185- 
. .do ..................... J r ~ g g  

Iardella 1858 . .............. . ... 
I i 

Do ............ Detached topography, S t  . Andrew8 &st a n d  West 
nays  . 

............ Do ............. h'orth nay, a tributary of  St . Andrews Day 
Do ............ I From Philips Inlet eastward ........................... 
Do ............. Vlcituty of West Bay, a tributary of St . Andrews Riy . I "  ........................ Do ............. 1 Bluc Mountai~l to Pl~i l l ipsInle t  

....................... Do ............. 1 I:ron~ Dlue Mountain westward 
Do ............. 1 Eastern part of Choctnwhatchce Day ................. 
Do ............. 1 Western part of Cl~octnwhatchee Bny ................. 
Do ............. 1 F r o n ~  Enst Pass eastward .............................. 
Do ............. East Pass t o  eastern port of Santa Rosa Sound ....... 
Do ...... . . . I  Santa l o s o  Sound. from t h e  Nnrrows eastward ....... 

. ... . .do ..................... 

. .... .do ..................... 1857 

. ... ..do ..................... 1857 

. ..... do ..................... 1858 
............ . S . C . McCorkle 1868 
............ . Ii . M . De Wees 18% 

G . D . Wise ................. 1855 . 
C . T . Inrdelln .............. 1870-71 . 

.do 1870 .... ..................... . 
i 

Do ............. 
Do ............. 

Do ............. 

..................... . 1.20. 000 ... . .do 1 1672 
............... . 1-20.000 H.G.Ogdcn 1872 

.................... . 1-20. 000 .... .do 1872 

..................... . 1-20, 000 .... .do  1872 

..................... . 1-20. oao .... .do 1871 
1-20. 000 .... .do ..................... 1871 . 
1-20. ooo ... ..do ..................... 1871 . 
1-10. mo F . H . Gerdes .............. 1859 . 

Santa Rosa Sound, westward of Live Oak Plantation . 
Western part of  Santa Rosa Sound, Deer Point to 

Sharp Point . 
Entrance to l'ensacola Bay ................... , ........ 
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Stnte . I Localities . Registere 
number . 

Florida ............ pensacoln Boy. fro111 nnvy-ynrd to E m ~ i ~ n n u c l  I'oint. 
with opposite shore . 

110 ............. Escnmbin Dny. from E m n ~ n i ~ u e l  Point to Torn Point. 
including oplmsitc shore . 

Do ............. Vicinity of East Ilny ................................... 
Do ............. Part  of ~ s s t  Bny ....................................... 
Do ............ East Kivcr. tribotnryof Enst X?y ..................... 
Do ............. I'nrt of Black Wnter n r ~ d  P ~ s t  bays ................... 

........................................ Do ............. Blnckwntcr Ilny 
Do ............. nlackwnter River nnd tributaries ..................... 
Do ............. Part of Iinst n ~ i d  Escn~nbin bays ...................... 
Do ............. Pnrt of Escambin Buy .................................. 
Do ............. Mouth of Escnnibin River nnd viciuity ................ 
Do ............. liend of Escntnbia Uny ................................ 
Do ............. Navy-ynrd site. Gabcronne to Dcvils Point, wit11 to- 

pography (hydrographic) . 
Do ............. Bayou Cliico to  Gobcronne, including Pcns?coln ...... 
Do ............. Bayou Gmnde, n tributnry of Pe~~s?co ln  Bay .......... 
Do ............ Fro111 Pensncoln nay etitmncc wcstxvnrd .............. 
Do ............. Pensacola nay entrnnce ............................... 
DO ............. Vicinity of n ig  Lngoon ................................ 

................ Floridn nnd Ala- Pronl Dig Lngoon to Perdido c ~ ~ t r a n c e  * 
bnum . 

............. ............ Florida Ilig Lngoon, n tributnry of Pcnsncoln Day 

.Scale . Topographer . Date . 

Do ............. A portion of Pensncoln Hay. vicinity of Old Nnvy 
Cove . 

............. Do A portion of Penmcoln nny. Woolsey. nnd west end 
of Snntn Rosa Island . 

............. Do Perdido Day. vicinity of Incrarity Point rind Tnr  Kiln 

. . ............... . 1 F H Cerdes 1656 I 

Florida nnd Aln- 

1.m. 000 .... .do ..................... 1660 . 
............. 1.10. om P.A. Wcllcrr 1E94-95 . 

1-10.000 ..... do ..................... 1894 . 
1-10. 000 .... .do  ..................... 1694 . 
1-10. 000 .... .do .................... 16gz . 
1.10. ax ..... (10 ..................... 1692-93 . 
1-10. om .... .do ..................... 1894-95 . 
1-10 . 000 ... . .do ..................... 1%)4 . 

..................... . ... 1-10. m, .do 1691 

..................... . .... 1-10. ooo do 18y1 

..................... . .... 1-5. 000 .do 1889 
i 

nny . 
Perdido Uay. from Pnl~net to  Creek n ~ ~ d  Tar  Kiln 

..... do .................... 1-5 

.... do ..................... 1-5. 
1: . I1 . Gerdes ............... 1858 . 
w . 11 . ~ I O I I S O I I .  u . s . s .... 1881 . 

. .............. . . J G Olttnans 1867 

. .... .do  ..................... 1867 

1.10. ooo P . A . Wclker. J . Nelson. 1895 . 
and  R . I. . Iznris . 

1-10. 000 .... .do  .................... 1535 . 

. 

1)anln . Dnyou to 1.illinn . 
Do ............. ' I'erdido Uny. f rom I. i l l ia t~  to mouth of Perdido River 

' S Forney and  W I . Vinal./ 1990 

l-lq- i 
Do .............. 
Do ............. 

Do ............. 

Alnbanla .......... 
Do ............. 
Do ............. 
Do ............. 

Do ............. 
Do ............. 

............. DO 

Do ............. 
Do ............. 

............. Do 

............. Do 
Do ............. 

............. Do 

Do ............. 
Do ............. 
I)o ............. 
Do ............. 

............. Do 

..................... . .... . 1.10 000 do 1850 
..... ..................... . 1.m. 000 do 1850 

..................... 1.20. om .... .do 'E49 . 

..................... . .... . 1-10 000 .do 1653 .............. 1-10, ow I? . H . Gerdes 1845-46 . 

I - r o . m  ' S . Forney a n d  C . T . Inr- 
I dclla . 

Perdido Day. l led Illuff to Millview (hydrography) . . .  
Perdido Rivcr. from Perdido Uny to niouth of ulnck- 

wnter River . 
Perdido Day. vicinity of Perdido e ~ ~ t r a n c e  a n d  Day 
Ln Ii3ullcll . 

Portase Creek nnd 1.o11g u ~ ~ d  Cotto11 Inyous .......... 
Wolf Uny and  tribt~tnries .............................. 
Perdido etitmnce to ~ i t t l c  1.npoo11 .................... 
Shore line. from Little Lngoon enstwar(1 to Alnhn~nn 

I'oint . 
........................... Vicinity of Don Secours Day 

Shore line. from Mobile Point enstward to Little 
-goon . 

............. Entrance to nlobilc llny (rind duplicate) 
.............................. Entmnce to Mobile Bny 

................................... Mobile m y  entrance 
. 11011 Secours Ilay. fronl hlullct Point to Cypress l'oir~t 

............ Mobile Dny. Mullet Point to Ragged Point 
Mobile Day. frotu Ragged I'oint to tllol~th of Apnla- I 

chee River . 
Head of Mobile Uny. fro111 rlloutll of A~)nlncl~ee River 

t o  Grnnd Dny . 
Vicinity of nlobile ..................................... 

...... Mobile Bay. Choctow I'oint to Deer Kivcr I'oitlt 
Mobile m y .  f r o n ~  Deer River Polllt to Alal)nnln I'oillt . 

....................... I3nstern pnrt of Dauphin Island 
... a s t e r n  end  of Dnuphin I s l n ~ ~ d .  base liuc s i~rvcy 

*And supplement 

r.ro.- I S . Forney n ~ ~ d  C . T . Iar- I I@O . 
dclln . 

I-10.- S . Forney ................ .I ,891 . I 
1-10. ooo I .... do ..................... I@? . 

1-1 . 
. 

1-10. ur, 

I-ZO, 000 

I - m . m  
I - m . ~  

................. . 1-10, m I S For~ icy  1691 

1-20.000 I: . H . Gerdcs .............. 1847 . 
1-20.000 J . C, . 0It111nns ............. I&% . 
1-10. 000 W . I . Vinnl ................ 1892 . 
1-20, om . W . E . G r c e ~ ~ w e I I  .......... 1849 . 
1-20. o m  .... .do  ..................... 1849 . 

. .... ..................... 1-10, 000 .do 1E49 

J . G O l t n ~ n ~ i s  .............. 1867 . 

I - ro .m 
1-10.000 

J . D . Daylor rind \I7 . I . 
Vinnl . 

W . 1. . Greenwell .......... 
J . I1 . ilnylor nnd W . I . 

Vinnl . 

. .................... ... . .do  1891 

. ..... ..................... i do 18y1 

I 

1Yg2 . 

1849 . 
1532 . 
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List  of on&inal fojograflkic sheefs, geog~ap/rically arya7tgedJ ~egistered in the archives of the U?tilcd 

Slates Coasf and Geodefic Survey, etc.-Continued. 

state . 

Alabama .......... 
Mississippi ........ 

DO ............. 
DO ............. 
Do ............. 
DO ................. 

Alaban~a .......... 

Mississippi ........ 

Do ............. 

Do 

............. Do 

............. 

............. Do 
Do ............. 
Do ............. 
Do ............. 

Mississippi a 11 d 
Louisiana . 

Louisiana ......... 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
I)o ............. 

Do ............. 

............. Do 
Do ............. 

Do ............. 
Do ............ 

Do ............. 

Do ............. 

Do ............. 

Do ............. 

Do ............. 
I b  ............ 

I)o ............. 

Mississippi ........ 
I>o ............. 
Do ............. 
Do ............. 

Do ............. 
Do ............. 

I,ouisiatra ......... 
Do ............. 

Locnlities . 

Mobilc Bay lo Mississippi River . 
Petit Bois Island ....................................... 
Horn ~ s l a n d  pass ..................................... 
liorrl Island Pass (hydrography) ...................... 

............................................ Iiorn Island 
Ship Island ............................................ 

.................................................. .do 
Mississippi Sound. Grand Point to Grand Batture 

Island . 
South shore Mississippi Sound, from Grand Batture 

Island to Wcst Pascagoula River . 
Mississippi Sound. West Pascagoula River to Biloxi 

Bay . 

Harbor and Back Bay of Biloxi 
....................... Deer Island, Mississippi Sound 
....................... 

.. Mississippi Sound. Mississippi City to PitcherPoint 
Harbor of Pass Christian .............................. 
Bay St . Louis and towu of Shieldsboro ................ 
Grand Bayou to Pearl River, including Malheureux 

Island . 
Pearl River Island and vicinity ....................... 

........................................... The Rigolets 
Passes connecting I, akes Borgneand Pontchartrain .. 
Lnke Pontchartmin, Salt Bayou to Bonfucn Bayou ... . Lake Pot~tchartrain Bonfuca l)ilyou to Ragged Point 
Lnke Pontchartmin, Bayou Cushon to Bayou Le Bar .. 
Vicinity of Point aox H e r k s  ......................... 
Lake Borgne. from Proctorville tochef Menteur Pass 
LakeBorgae. fromPointauxMarcl~ettestoI'roctorville 
@stern shore of Luke Borgne, Malheurcux Point to 

Point nux Mnrchettes . . South shore Jlississippi Sound Nine Mile Bayou to 
Isle h Pitre . 

............................. Cat Island and Isle h Pitrc 
Wester11 shorc of Chaudeleur I s la~~ds .  vicillity of 

nrush and hfartins islands . 
Cllandeleur Sound, south of Bay Ilodreau ............ 
West sidc Chnnd~leur Sound, from Barrcl Key to 

Point Chico . 
West side Chandeleur Sound. from Morgans Harbor 

to Indian Mouud Bay . 
West side of Ureton 1sl:~nd S o u ~ ~ d .  f r o ~ r ~  Otter Ilayou 

to Point Comfort . . 
West side of Ijreton Island Sound. fro111 Otter I3nyo11 

to Gardners Point . 
Western shore, Ureton Island Sound, from Raccoon 

Island to California Point . 
Vicinity of California Point . Ijreton Island Sound .... 
Western shore of Ureton Soutld. vicinity of Quaran- 

title Bay, I ioga t~d  Battledore islands . 
Cl~nudeleur Islnnds, from Chandeleur I. ight to llig 

13nyou . 
.................... Xorth Point of Chnndelcur Islands 

Frcemnson Keys and part of Chnndclcur Islands ..... 
Chandeleur Sound (hydrographic) ................... 
Mississippi River, froni Bohemia to I'overty I'oil~t 

(hydrogrnphic) . 
Errol Islands, Breton Island Sound ................... 
Breton Island .......................................... 

Mississippi Rivw . 
Vici~lity of Pass h I'Outrc and Northenat Pass ......... 
South. Gr.rnd, and Southeast gasses ................... 

number . Registered 

215 
141 

1666 

274 
u)4 

407 
aq3 

273 

323 

324 
384 

369 
325 
370 
371 

633 

656 
773 
774 
796 
799 
7% 
629 
628 

405 

404 

a42 

654 

768 * 
I L % ~  

1148 

~ o y j  

~ @ b  
14 

548 

3rd 
543 

1171 

1154 

1'92 

log7 

794 
1038 

Scale . 

1-20. 000 
1-10, ooo 
1-20, om 

1-20.000 
1-20, 000 
1-10. oa, 

1-20. ow 

1-20. o m  

1-20, coo 

1-10. coo 
1-10, om 
1-20,- 
1-10. ax, 
1-20. ccn 
1-20, ow 

1-10, ooo 

1-20, ooo 
I-m, ooo 
I-m. KO 

1-20. o m  
1-20, ooo 
I-20,- 

1-20, oa, 

. 1-20 m 
1-20, cco 

I - m 

1 - 2 0  
1-20. 000 

I-%.om 
I-m, aa 

I-m. roo 

1-20, o m  

1-20. cca 

1-20. ooo 

1-20. om 
1-20. mo 

1-20. 000 

1-10.- 
1-20. nx, 

1-40. OM 

I-m. om 

I-m, om 
1-20. ax, 

I-m . ooo 

1-20, a m  

Topogrnpher . 

W . R . Greenwell .......... 
F.H.Gerdes. .............. 
J.M. Hawley. U.S. N ...... 
W . E . Greenwell .......... 

..................... .... .do 

..................... .... .do 
..................... .... do 

.... .do ..................... 

Date . 

1848 . 
1847 . 
1886 . 
1849 . 
1848. 

. 1853 

. 1848 

..... do .................... lR51 . 
I . 

..................... ... . i 
..do 

.... .do ..................... 
................... ... . .do.. 

.... ..................... .do 
..................... ... ..do 
..................... .... .do 

. ..........,.... R M.Bache 

.... ..................... .do 
. .............. . W S Gilbert 

..................... .... .do 
................. . M Senton 

..................... .... .do 
.............. . . W S Gilbert 

..................... .... .do 

..................... .... .do 
.......... . . W F Grce~~well  

1852 
1851 . 

. 1852 

. 1851 

. 1852 

. 1852 

. 1856 

. 1855 

. 189 

. 1859 

. i l &  

. 1860 

. 1859 

. 1857 

. 1857 

. 1853 

. . .  .do .................... .I 185rs) . 

..... do .................... .I 1&8 . 
S.Hnrris .................. 1857 . 

... ..................... . ..do 1858-59 

. . .  ................... . .do 1 18- 

............ C.Ii.Boyd ..:.. 

..................... ..... do 

... ..do ..................... 

..... ..................... do 

.... .do ..................... 
................... ... . .do . .  

............. . . J G Oltmans 

. . ............... F H Gerdes 
. ............. . J G Oltinnns 

. ............. . P D G r a ~ ~ g c r  
C.13. Boyd ................. 

..................... .... .do 
.... ..................... .do 

1. . H . ~ c m e s  ............... 
J . W . Do1111 ................ 

. 1871 

. 1970 

1%p70 . 

1%. 

1%. 
. 1%X-(nj 

1%. 

. 1852 

. 1855 

. 1873 
1872 . 

1- . 
1%. 

1~5- . 
1867 . 
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List of onginal to)ogra#hic sheets. geogra)hicalCy arranged. registered i n  the archives of the United 
States Coast a?td Geodetic Survey. etc.-Continued. 

State . I Registered I Illlmhel 1 - 1 ~  . I Y o ~ s m n h e r  . Dnte . 

I Mississippi River--Co~ltinued . I 
I. ooisinnn ......... 

I)o ............. 

Eo ............. 
I)o ............. 
Do ............. 
Do ............. 

Do ............. 
............. Do 

Do ............. 
Do ............. 
Do ............. 
Do ............. 
I)o ............. 
I)o ............. 

I. onisinnn ......... Gmrld I'nss to Scl~ofield Dnyo11 ......................... 
110 ............. Soutll Const of  Lo Rouquille Uny to Scl~oficld Ilnyou . .  
Do ............. I.ower pnrt of  Unrntarin Uny clnd vicinity ............. 
I)o ............. 1;pycr p l r t  of nurntnrin Bny nnd vicinity ............. 

................................. DO .............  end of Rimtarin Ilay 
...................... ............. Do Il?you Moreau to Cnn~inndn Ilny 

............. Do ............. ( > n t l d  I1ns.s, Tinll)nllier t o  l%nyou Morenu ... I)o ............. 1 l1llbnlliernnd Cnilloll ................................. I I 
Do ............. vine Islnnd ruld cnstertl par t  of Islc L)ernic\re ......... 
Do ............. Western pnrt of Isle Dcrni&rc ........................ 
Do ................. .do .................................................. 
I)o ............. Sl~ore  line of  Cr~illoll Ilny .............................. 
I)o ............. Fronl Oyster I3ayou to Cnillou Bng.0~ .................. 

.............. Do' ............ 1:rotn Point no Yer to r~e : l rOy~ tc r  nayon 
............ Do ............ Point nu I:er, Shell Reef, Atcllafnlayn Illly 

.......... Do ............. Atchnfnlnyn nay, Point nu Pe r  to Turn I'oint 
Do ............. Atchnfnlnyn nay, Turn Poitlt to lllolltll of Atchnfnlnyn 

River . 
Do ............. Atchnfnlnyn River, from Atchnfninyn 1l11y to Swonl 

Point . 

............... Mouth of South Pnss. Misqissippi Deltn 
Southwest Pass nnd portions of Southenst. West. nnd 

Gordon Islnnd hnys . 
................... Isle nu Breton Ilay (hydrogrnphic) 

Vicinity of C~rl, i ts Crevnssc ............................ 
............ Vici~lity of Cubits Crevnsse nnd tnnin pnss . Mississippi River. from Cubits Crevnsse to the Forts 

including Crnnd ?ny  and  ni rd  Islnnd Sound . 
........................ Gmnd Pnss to Schofield Day011 

.................................. Plntr of Fort Jncksorl 
... Mississippi River. from the  Ports to Grnntl Prniric 

. iriississippi River. Grnnd r m i r i e  t o  I'oint h In Hnche 
Mississippi River. Bohemia to  Povcrty I'oint .......... 
Mississippi River, Poverty I'oitlt to Jesuits Churcll ... 
Mississippi River. Jesnits Be11d to Powder I~OIISC Point . 
Mississippi River, Ncw Orlenns nnd vicinity .......... 

I 
Do ............. i Viciuity of Algiers nnci Gretnn ........................ 
Do ............. 1 Westshoreof Mississippi River. opposite New Orlenl~s  . 
Do ............. 1 Mississippi River, from Cnrrolltor~ to noutte Stntion .. 
Do ............. Mississippi Rivcr, from Uoutte Stntior~ to  nonnet- I ! YrrC lloint . 
Do ............. 
Do ............. 

Do ............. 
............ Do 

Do ............. 
Do ............. 
Do ............. 

Mississippi a n d  
1,ouisinnn . 

Do ............ 

hiissisqippi n 11 d 
Arknnsns . 

Mississippi ........ 
........... Various 

W . 11 .Dennis .............. 11180 . 
................. . . C 1.Iosn1er 1% 

C . I3 . noyd ................. 1% . 
. ..... do ..................... 1% 

............... . . . I: I5 Gerdes IR&~ 

c . ~ ~ o s m c r  ................ .I ~ f i R q  . 
I: . 11 . Gerdes ............... 1862 . 
C . l I  . Lloyd ................. 1870 . 

.do 1971 .... ..................... . 
.... .do .................... 1872 . ., ... ..do ..................... 1872 . 
. .do ..................... 1 1873 . 
C . H . Doyd nnd Alldrew 1 1874-75 

M~ssissippi River, fronl Belle Point to Vnchcrie Rond . 
Mississippi River, fro111 Vnchcrie Kond to Ilrillinnt 

I'oi11t . 
Mississippi River, fro111 nrilli1I1lt I'oillt to Point 11011- 

fnns . 
......... Mississippi River, vicinity of Donnldsonvillc 

................. Mississippi River, below Ilnton Rouge 
Vicinity of Uilton Rouge .............................. 
Vicinity of West Ilnton Rouge ......................... 
Reconnnivsnt~ce of Mississippi River, Koduey to 

Grn t~d  Gulf nnd vicinity . 
Gmnd Gulf, including I?edcrnl nnd Confederate cle- 

fenses . 
.......... Kecot~r~nissnnce of npp ronches to  Vicksburg 

..................................... Vicirlity of IIeletln 
llecon~lnissnnce nnd survey sketclles of hlississippi, 

................. . 1.10. om C.Ii.Doyd 1876 
. Vnrioas . F . I1 . Gerdes ............... 186z-63+ 

nrnid . 
C . I i  . Uoyd ................. 
.... .do ..................... 
.... .(lo .................... 
.... .do ..................... 

Red, and  Tennessee rivers . 

1874-75 . 
1874-75 . 
1876 . 
186 . 
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List of onginal fojograjhic sheels. geographically arranged. registered in the archives of the United 

Sfaies Coast and Geodetic Survey. elc.-Continued. 

State . I RegLstered Scale . 1 u m b e r  . 1 1 TODgmpher Date . 

1.10. un C.H. Sinclair ............. Louisiana ......... 

Do ............. 

Do ............. 
Do ............. 
Do ............ 
Do ............. 
Do ............. 
Do ............. 
Do ............. 

Do ............ 
Do ............. 

Do ............. 
Do ............. 

Do ............. 
Do ............. 

Do ............ 
Do ............. 
Do ............. 
Do ............. 
Do ............. 

L o u i s i a n a  a n d  
Texas  . 

Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
DO ............. 

Texas ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 

Do ............. 

Do ............. 
Do ............. 
DO ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 

Do ............. 

Do ............. 
Do ............. 

Do ............. 
Do ............. 
Do ............. 

1-9. 660'33 P.H. Gerdcs ............... 1855 . 
1-20, om .... .do ..................... 1856 . 

Missisrippi River lo Ga/vcsfon rttlrance-con ti nued . 
Atchafnlaya River. fr0111 Sword Point t o  Dntcnlans 

I a k e  . 
Atchafalaya River. from Batemans I. a t e  to Morgan 

City . 
Atchafahya Bay. Atchnfalnya River to Delle Isle ..... 
Atchafalnya Bay. vicinity of Point Cl~evrcuil  ......... 
Vicinity of Cote Blanche Bay .......................... 
Eastern partof West Cote Blancl~c Bay ............... 
West part of  Wesl Cote Blanche Ilny .................. 
Wicks Bay a n d  eastshore of Verniiliori Bzzy ........... 
North shore of Verruilion Bay. including I'etite Ansc 

Bayou a n d  Canal . 
Contirluntio~~ of Petite Anse Bayou .................... 
Western part of Vern~ilion Bay, i t ~ c l u d i ~ ~ g V e r n ~ i l i o r ~  

River a n d  Schooner Bayou . 
South a n d  east shore of Marsh Island ................. 
Southwest Pass and entrance to Vermilion Bay and  

vicinity . 
Chenier Le Tigre and  vicinity ......................... 
Fresh Water Uayou to Big Constance Bayou. includ- 

ing Pecan Island . 
Frorn Big Constance Dayon westward ................. 
From Mermenteau River enstward .................... 
From Calcasieu Pass eastward ......................... 
From longitude g 3 ° ~ ~ '  to Calcasicu Pass .............. 
Between Sabine and  Calcnsieu passes ................. 
From Sabine Pass eastward .......................... 

Sabine Lake (lower part) .............................. 
Sabine Pass a n d  Lake (hydrograpldc) ................ 
Vicit~ity of Snbine Pass ................. , .............. 
Enst of Sabine Pass. vicinity of Round Lake .......... 

................................. Vicinity of Salt nayou 
............................ Vicinity of Enst Uay I3ayou 

Vicinity of D s t  Bay .................................. .' 

South shore of Bolivar Peninsula ...................... 
Galurslon Bay lo the Rio C'va~rdr . 

Galveston Bay, Harbor. and  City ....................... 
Red Fish Bar, Galveston Bay .......................... 
Galveston Bay, Smiths Point t o  Turtle Bay ........... 
Galveston Bay, vicinity San Jadn to  Bay .............. 
Galveston Dny, from Red Bluff to entra~rce  of West 

Bay . 
Galveston Bay. from Smiths Point to Edwards Point 

(hydrogmphic) . 
Galvesto~~.  West Bay, a n d  part of Galvcston Islaud .. 
Chocolate Bay and  wester11 part of Galveston Island . 
San Luis Pass to Brazos River ......................... 
Mouth of the  Drazos Xiver ............................ 
Between Brazos Rivernnd Mntagorda Bny ............ 
Easter11 part of Matngorda Day nud Pet~insuln ...... 
Matagorda Bay a n d  Peninsula, Live Oak Bay to Matn- 

gordn . 
Mntagorda Bay and  Peninsula. from Xatngordn 

to Oyster Take . 
Matagorda Peninsula, from Pass Cavallo eastward ... 
Matagorda Bay, from Tres  Palados Bay to Koran- 

kawa Bay . 
Karankawa Ray (hydrogmphic) ...................... 
hlatagorda Buy, f rom Karanknwa Bay to Cedar Point . 
Eastern shore of I.avaca Bay, from Coxes Bay to  

Benndo Creek . 

1.20. 000 .... .do ..................... 1857 . 
1.20 .om .... .do ..................... 1859 . 

. ..................... . 1-20. om'... do 1860 
I-=.om P . W . Perkins ............. 1886 . 

..................... . 1-w. om .... .do  18% 

1-20, om 
1-20. 000 

1.20. oa, 

r-20. om 
I-zo. m 
1-20> om 
1-20. om 
1-20. 000 
1-20. 000 
1-20,- 

1.20. om J . M . Wnmpler ............ 1851 . 
1-20. .... .do ..................... 1852 . 
1-20. om .... .do ..................... 1R5a . 

. . ............... 1-10. om 11 C 0gde11 ~Bgr-93 . 
. 1-20. om J.S. Willin~ns ............. 1853 
. 1-20, om s.A.Gilbert ............... 1856 

1-20, om .... .do ..................... 1855-5657 . 

1.20. om 
1-20. mo 
1.m . 000 
1-20. am 

1.20.- F . D.Grnnger ............. 1871 . 
1-20. 000 S . A . Gilbert ............... 1857-5'3 . 
1-20, 000 M.Seaton ................. 1 8 s  

..................... .... .do 
.... .do ..................... 

.... .do ..................... 
. . . F H Crosby . U . S N ....... 
. . .......... J N McClit~tock 

F . W . Perkills ............. 
.... .do ..................... 
.... .do ..................... 
J . M . Wampler ............ 
F . W.Perkius ............. 

. 1886 
1886 . 

1883 . 
. 1885 

1874 . 
1882 . 
1882 . 
I882 . 

. 1851 
1881 . 

. . ............ J M Wnmpler 
..... ..................... do 
.... .do ..................... 
..... do ..................... 

. 1850 

. 1850 
1851 . 
1851 . 

1-20. om , .... .do ..................... 1850 . 
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I PAClPIC COAST . I 

List  of ortginal tojoqra#hic sheets. geog~.ajhicaZ/y arranged. regisfered i n  the archives of the Unifed 
States Coast and Geodetic S z ~ m e y .  etc . -Continued . 

i 

i 
! 

R . D . Cutts ................. 1851 . 
A.M. IIarrisou ........... .I 1852 . 

. .do .I 1852 ... .................... . 
A . F . Kodgcrs .............' 1U87 . 

. ........... A.M. 1Inrriso11 1851 
.............. . A . P . Rodget's 1% 

. .... .do ..................... 1887 

. ............ . . A nr Ilnrrisorl 1852 
....... . . A F Rodgers ......I 1PQ 

I " . ..... do ..................... 1989 
! 

- - - ..... 
State . I Localities . 

Mexico ............ 
Califoriiin ......... 

DO ............. 
............. DO 

DO ............. 
............ DO 

............. Do 
Do ............. 
Do ............. 

............. Do 

............. Do 

............. Do 

Do ............. 
............. Do 

............. Do 
Do ............. 

Texas  ............. 

.............................. I ~ l n ~ l d s  of 1.0s Coronados I .................. From Sail Diego Day to  the  b o c l ~ l d a r ~  
Sa11 Dicgo Day, fro111 Snn 1)iego south ................. 1 

.......................... I. ower part of Snti Diego h y  
Snn 1)icgo Day, e ~ ~ t r n n c e  to Snu Diego 

I ................ 
............................ Iintmnce to Sari Dicgo Boy 

. .  I>nrt of Snn Diego Bay. includirlji city of Sa11 Diego 
.................................. Vicitlitr of False Day 

From False Bay to La Jolln ............................ 
Vnlley of Sun Dieguito to Solednd Vnlley aud south- 

wnrd . ! . Sail Mnrcos Valley to valley of Sat1 Dieguito. includ- 
i11g Encinitns . 

F r o n ~  Bucna Vistn Valley to Snn Mnrcos Vnllcy, io- 
c l r~ding Cnrlshnd . 

Vicinity of  ~n hlnrgnrita River a n d  Ocen~~s idc  ...... 
From I i o ~ n o  cafion to Cnfinda Aliso, i~~c lud i t l g  I n s  

Flores . 
..................... Snll Mnteo Creek to Herno Cnfiol: 

Prorn San Juan by the Sea to  Son Mnteo Creek ....... 

Registeredl Scale . 
... ....... 

Caivtsfon Bay lo Ihe Rio Gra~rde .Co~~t i~~~~ed  . 
Wester11 shore of Lnvaca Day, from Chocolate Ilay to 

Denndo Creek . 

do ., 187g-81 
................... . 

Topographer . 
.... 

M.Seaton ................. 

.... ..................... .do 
C . Hosmer nnd S . A . Gil- 

bert . 
. .............. W . H Dennis 

............... S . A . Gilbert 

W . 1% .Dennis .............. 
W . S . Gilbert ............. 

............. W . 11 .Dennis 

rtc~ru ber . 
- 

740 

752 
644 

766 
7m 

DO ............. 
............. DO 

Date . 

1858 . 

. 1859 

1857.59 . 

. 1859 

. rRgS 

1859 . 
1860 . 

. 1859 

- 

1.20, 000 

1.20, om 
1.20, cca 

1.lo.0~0 
1.50 . ax, 

Do ............. ' Vicinity of Indinnola .................................. 
Do ............. East end of Mntngorda Island and shore of southwest 

1-20'- I' .. 

Do ............. 
Do ............. 

end of Matagorda m y  . 
Rspiritu Snnto nnd %n Antonio hays ................. 
Recoiit~nissancc coast of Texns, fro111 Pass Cnvnllo to 

W . S . Gilbert .............. 1 1860 . 
! 

W . S . Gilbert a n d  C . Hos- ! 18606166 . 
nler . 

1.20, mo 8;: j 1.20, om 
lo30 I 1.20, om 

1.20, mu 

823 1.20,- 

76 I 
838 ' r.m,- 
827 1 1-20? 000 

1.20, aa Lngu~m Mndre, from latitude do (2 to 2 C  50' 1 1676 

..................... . .... 
.d 0 .  i 1679-80 
.do 187543 

....... 

1044 

1043 

1513 
1584 
1626 
1628 
1627 
1624 

............. DO 

....... I a g u n a  Mndrc, from lntitude A0 35' to 26O 42' 

I Aransns Pass . 
Do ............. j Northeni part of San Antonio Dny .................... 

......... ........ . . DO ., St Charles nay nnd part of S a ~ i  Alltonio Ilay 

Do ............. 1 Matngorda Island, from Panther Po i i~ t  westward .... 
Do ........... ., Viei~lity of Megu i t e  Uay and  western part of St . 

Josephs Islnnd . 
Do ............. ! From Arnnsas I'nss eastward .......................... 

I 
. 

1.2o,m, 

1.20, m, 

1.20, ax, 
1.20, mo 
1.20, ooo 
1.20, om 
1.20, om 
1.20, mo 

1477 b 

Do ............. 
DO ............. 
Do ............. 

DO ............. 

I)O ............. 
DO .............. 

110 ............. 
Do ............. 
DO ............. 

DO ............. 

Do ............. 

Vidnity of Arnnsns, Copano, and St . Clrnrles hays ... 
............................... West cndof Copnno Dny 

Corpus Christi Day, vicinity of Mustailg nnd Dagger 
islnnds . 

Corpus Chtisti and  western part of Corpus Cl~risti  
Bay . 

Nences nay ............................................ 
Keuces nay, vicinity of Corpus Chtisti .............. 

W . S . Gilbert .......I 1861 0) 

1.20, 000 

1679 1.20, mo 

........ Lnguna Madre, from lntitudc 26O z7' to 26O 35' 

..................... ... . .do 
C.Hosnier ................. 

.... .do ..................... 

R . . ~ a ~ t c r  .......... .....I 
................. C . Hos~uer  

K . E . IInlter ............... 
.... .do ..................... 

..................... ..... do 
.... .do ..................... 

............ ....... ..... do .. 

.................... ... ..do : 167R 

1677 . 
1477 a 

. 1861 
1867 . 

1567 . 

1882 . 
. 1867 

1881-82 . 
1881-82 . 

. 1881-82 
1881 . 

. 1881 

. 1881 

....... DO .........:... 1 Vicinity of Corpus CllriSti Pass nnd Oso Creek 
.......... DO ............. 1 L n y n a  Mndre, from Pent Island to Griffins 

1.20, 
1.20 . m, 

I.aguna Mndre . from latitude 6 0  rnl to 6 0  27l . . . .  
Lagutla Mndre, fmni latitude 260 13' to 26O mt ........ 
Eastern shore of  Laguna Madre, from Point Isohel 

a n d  Brnzos Snntingo t~ortliwnrd . 
Western shore of Lngulia hfadre, from Point Isabel 

northward . 
............................ Vicinity of t he  Rio Grande 

. . .  d o  ..................... i 187981 . 

..... ................. . 

110 . . . . . . . . . . . . . I  
DO ............. 
DO ............. 
I>o ............. 

............. Do 

1476 b 
1476 n 

1045 

1046 

453 

1 . , d o  ...................... 1 8 7 ~  fb 

Lnguna Madre nnd cntrance to Ilafins Bay ........... 
.............................. naffins Dny n11d vicinity 

. . .  L a y n n  Madre, froin Griffins Point to Cuba I s l a~ ld  
........ Lnguna Modrc, fro111 latitude do 57' t o  2j0 05' 
........ Lagunn Madre, f r o n ~  latitllde 26O 50' to 26O 57' 

........ 

1.20, coo 
1.~0.000 

1.20, aa 

1.20, om 

.... .do  ..................... ! 1879-8" 
C.li.Doyd ................. 

.... .do ..................... 

1867 . 

' 1867 . 
W.E. Greenwell .......... ; 1854 . 



44-4 UNITED STATES COAST AND GEODETIC SURVE)Yf . 
List of origiltal fojograjhic sheets. geogra#hical4 arranged. regisfered i7z  the archives of the United 

.. Sfafes Coast and Geodetic Survey. etc.-Continued. 

State . I 
Cnliforl~ia ......... 

Do ............. 
Do ............. 
Do ............. 
Do ............. 

Do ............. 

Scale . 
. . . . . . .  

PACIFIC C O A S T - - C O ~ I ~ ~ ~ U C ~  . 
Sun Dit.go lo h i n t  Concepl io~~-Co~~t inued . 

Vicinity of Sat1 Junn Capistrano ...................... 
Between Sat1 Jtmn Capistrnno nncl Newport nay .... 
Vicilrity of  Newport m y  .............................. 
Bolsns Creek to  Santa Aiin River ..................... 
New River to Bolsas Creek, including Anaheim 

Tanding . 
Wilmi~lgton to Long Branch .......................... 

Do ............. 
Do ............. 
Do ............. 

\ 
Do ............. 
Do ............. 
Do ............. 
Do ............ 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 

............. Do 

............. Do 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............ 
Do ............. 
Do ................. 
Do ............. 

Do ............. 
Do ............. 
Do ............. 

Do ............ 
Do ............. 

Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 

Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ................. 
Do ............. 

Topognpher  . I Date . 

....... Town sites of Long Bench n t ~ d  Alnmetos Beach 
.................... Point Fermin to  San Gabriel River 

S ~ I I  Pedro Harbor . Wilmingtot~ Breakwater (hydro- 
graphic) . 

........................ Point F e r m i t ~  a n d  Point Pedro 
......... San Cletnente Island. Santa Jhrbara  Channel 

................. a s t e r n  end  of Snntn Cntalina Island 
.................... West end of Snnta Catalina Islatld 

....... Vicinity of Catnlirln Harbor nr~tl  Isthmus Cove 
........ Vicinity of Catnlina Harbor and  Isthmus Cove 

...................... Poitrt Fe rmi r~  to Point Vincente 
From Poi11t Vinceute rlorthward ...................... 
Wharf a n d  town siteof Redondo Beach ............... 
Vicinity of Port Ballonn ............................... 
Topognphical  sketch of proposed llarlmr of Port 

Ballona . 
Vicinity of Santa Monica .............................. 

.................... Snt~ tn  Monica (with hydrogwphy) 
.......... Point Dunle to Mnlngn Creek a n d  eastward 

......................... Point Durne to Caiiadn Isique 
.................................. Snntn Barbara Island 

......... Sa11 Nicholas Island, Sa11ta Barbarn ~ h h n e l  
.......................... Point Mugn to Cnflada Isique 

........................ From H u e ~ l e l ~ l e  t o  Point Magu 
................. Fro111 Santa Clara River to Iiuetleme 

............... S ~ I I  Buenave~~ tu ra  to Sarlta Clara River 
........................ Sari B u e r ~ a v e ~ ~ t u w  and  viciuity 

.............. Prom I'oint Gorda to S ~ I I  B u e ~ ~ n v e ~ ~ t c ~ r a  
Sand Poirlt t o  Point Gorda ............................. 

.................... From Santa Barbara to Sand Poitlt 
Snnta Bnrbarn a n d  vicinity ............................ 

.do .................................................. 
Survey of point near  Santn Barhara for light-house. 

site . 
Anacopa Islatld and  part'of Sonta CNZ Islntld ........ 
Easter11 end of Sallta Cruz Islnlld ..................... 
Sar~ ta  CNZ Island, vicinity of I'risot~ers and  Chitlesc 

harbors . 
.................... Wester11 end of Snnta CNZ Isla11d 

S a r ~ t a  C n ~ z  Island, fro111 I'osa Al~chorage to Alanlos 
Arch . 

....................... Fss t  end of Snnta Rosa Island 

........................ West end of Sa11ta Rose 1sln11d 
San Miguel Island ..................................... 

.................. P r o n ~  S a n k  Barbara to Goleta Poi11t 
From Goleta Point eastwnrd to  Cniiada d e  I,o s Dos 

Pueblos . 
. Vicinity Cnfiada del Refugioand Cnfindn del Capita11 

............ From Cafiadn Quemada to Gnviota Wharf 
From Gaviota Wharf to Little Coxo ................... 
Poitlt Conception and  vicinity ......................... 

.do .................................................. 
Vicinity of Point C o ~ ~ c e p t i o ~ ~  .......................... 

1.10. ooo 
1-10. 000 

1-10, ooo 
1-10, 000 

1-10, 000 

1.10. 000 

1-10. om 
1.10, om 
1-10. 000 

A . F . Rodgcrs .............. 
... ..do ..................... 
A . W . Chase ............... 
... ..do ..................... 
.... .do ..................... 

I.IO.- 

I-m . 000 
I-m, 000 
1-20. 000 
1-10. oa, 

A . W . Chase ............... 1876 . 
F . Westdahl ............... I 1893 . 
A . W . Chnse .............. 1877 . 
W . M . Johnson ............ 1857 . 
A . W . Chnse ............... 1871 . 
s . For11ey .................. 1879 . 
W . M . Joh1lso11 ............ 1857 . 

.... .do ..................... 1857 . 

..... do ..................... 1855 . 

.... .do .................... 1 8 s  
W . R . Greenwell ......... 1870 . 

.... .do ..................... 1870 . 

..... do ..................... 1-. 

.... .do ..................... 1869 . 
.do 1870 .... .................... . 

A.M. I Inmson ............ 1852 . 
W . M . J o h ~ ~ s o l l  ............ 189 . 

18R5 . 
18Rg . 
1875 . 
1874 . 
1873 . 

A . W . Chase and  F . West- 
dnhl . 

. ........... W . M Johnson .I 1 8 w  
s . porncy ................. / 1 ~ 7 ~ 7 9  . 
.... .do ..................... 1878 . 
.... .do ..................... 18@-77 . 

. ......... . A . w chase ......I 1873 
A.M. Harris011 ............ ( 1853 . 

1872.87 . 

A . W . Chase ............... 
... . .do..  .................. 
I.'. Westdahl ............... 
A . W . Chase ............... 
G . Davidson ............... 

G . Davidson ............... 1887 . 
W . M . Joh11so11 ........... 1859 . 
A . W . Chase . . . . . . . .  1 1873 . 

i 

1870 . 
1871 . 
1Bg3 . 
1876 . 
18x7 . 

1.20. ooo 
1-10. 000 

1.10. OM 

1.10. 000 

1.10. on, 

1.10. 000 

1.30. 000 
1.20. om 

1.20. om 
1.20. 000 

1-20. on, 

1-10. on, 

1-10. ax, 

. .................. S Forney 
............ . . W M Johnson 

1874-75 . 
. I& 

s . Fortley .................. 
.... .do ..................... 
.... .do ..................... 
W . l? . Greet~well .......... 

.... .do .................... 

.do ... ..................... 
.... .do ..................... 
.... .do ..................... 

............... C . Rockwell 
... .do  ..................... 

............ A.M. Xiamison 

1872-73 
1871-73 . 
1x71 . 
1870 . 
1871 . 

1871 . 
1873 . 
1873 . 

. 1869 

1 w .  
. 1850 
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1 h i n t  Concepfiotr to San Francisco Bay . I 

List qf o e i n a l  topograjhic sheets. geogra$hicaZ& arranged. registered i 7 t  the archives of the Uzited 
States Coast a7td Geodetic Survey. eft.-Conti~lued. 

State . Imal i t ies  . T o l w ~ r n y l ~ e r  . Dntc . 

Cnlifornla ......... 
Do ............ 
Do ............. 
Do ............. 

............. Do 

110 ............ 

........................... Vicinity of l3spedn Lnnding 
Vicinity of Point Arguello ............................. 
Fro~t l  Lompoc I.al1di11g to  Dcnr Vnlley ............... 
I?rolll Lon~poc 1.n11dir1~ to  Shnmans Cnfion ........... 
I:ron~ Sht l t~~nr ls  Cnf io~~  to Sllrlln Mnrin River, i ~ ~ c l u d -  

illg I ' o i ~ ~ t  Snl . 
Fro111 I'oint Snl mulhwnrd ............................ 

Do ............. ' So11 Luis Obispo llny .................................. 

Do ............ ! Prewett Creek to Mill Creek .......................... 
Do ............. Rocklnrld Lnnding to Wpez  Poitrt .................... i 

I 
............. ............ 

I 
Do Lopez Rock northwnrd to Dolulls Cailon 

i 

........... Do .. ...........I I.'ro111 S n l ~ t  a. hlnrin River to Arroyo Grntldc 
................... Do ............. 1 Sou t l~  I'oi~lt ltock to Arroyo Crn~ lde  

............ Do 

Do ............. 
Do ............ 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 

Do ............. 
............. 1)o 
............. Uo 
............ Do 

Do ............. 

F r o n ~  Point Sun Luis Obispo to Aviln, sl~owillg 
whnrves a n d  railroads . 

1zro111 Poi~r t  nuchon soc~thward ........................ 
1:rom Point Uuchon to Moro Rock ..................... 
Prom Moro Day to  Willow Creek ...................... 
Frorn Villa Creek to  Cayucns Poiut ................... 
Brorn Villn Creek to Snntn Rosa Creek ................ 
Sntltn Rosa Creek to Snn S in~eon  Buy .................. 
Sun Sime011 Day and  vicinity .......................... 

Point Piedras Blnncos nnd vicinity ................... 
................... Arroyo Sat1 Carpoforn nlld vicinity 

Snn Carpofom Creek to S ~ ~ I I I O I I  Creek n11d westwnrd 

. l ? ro~n  White Rock Xo z northwnrd, irlcludi~lg Villn 

Cnfior~ n r ~ d  Alder Creek . 
Villa Creek to Prewett Creek ......................... 

..... ............. Do 1 Pncific Valley northwnrd. including Mill Creek 

i 

Do ............ 

............. I)o 
J > o  ............. 

Partingtons Sen Vlew Ipnd ing  southwnrd to Iiot 
Spring Cnfiot~ . 

.................. Pnrtirigto~ls I1oirlt to I'feiffers I'oitlt 
pfeificrs I'oint t o  Poillt Sur ........................... 

Do ............. 
I)o . . . . . . . . . . . .  
110 ............ 
Do ............. 
1.0 ............ 
n o  ............. 
110 ............. 

Coopers Point to I'oil~l Sur ............................. I 
Poillt Stir ............................................... 
I'oi~lt Sur to Knslcrs I'oir~t ............................ . I  
I'ro111 Carnlel llny southwurd ......................... 
Vrom hlontcrcy 13ny to  Cnr~ne l  Ilny .................... 

.............................................. Point I'it~ou 
Motlterey Ilnrbor ...................................... 

I 

Do ............. 
DO ............ 
Do ............. 

. . . .......... 1.10. w W R Greenrvell 18S1 

. ... ..................... 1-10. ..do 1681 
. .................. 1-10. ooo S.Foniey r883-Sq 

. .... ..................... 1-10. mo .do 1884 

. .... ..................... 1-10. mo .do 18% 

. ..... ..................... 1-10. w do  18R7 
1-10, mo C . KockwellorldG . David- 1871-84 . 

SO11 . 

S n t a  Cruz IInrbor n r ~ d  vicinity ....................... 
F r o ~ n  Poillt h'uevo sot~thwnrd .................... 
From Poi11t Afio Naevo ~~ort l rwar( l  to Poillt Dolsn .... 

Do ............. 
Do ............. 
Do ............. 

I 
.................. . ... 1.10. o m  . . do . .  16x8 

1-10. om A . 1'. Kodgers n11t1C . Rock- 18go . 
well . 

. ............. . . 1-10. ooo A 1. Kodgers 1% 
.................... .... 1-10.- .do i 'W 

1-80, ou, A . I? . l l o d ~ e r s  nudC . Hock- 1 W  . 
well . 

. . .............. . I - I o . ~ . ~  A 1. H o d ~ c r s  IS# 
I 

................... Fronr Point ~ o l s e  to Tunitas Creek 
. F r o n ~  Tunitas Creek ~ ~ o r t h w n r d  to l'oillt M i r n m o ~ ~ t e s  

Half Moo11 my aud vicinity ........................... 

1.10. nn .... .do ..................... 1figr . 
I-10. < x u  A . I:. Kodgersnl~d . Cllock- 1878-91 . 

1-10. oa, 

well . 
............. . . A 1. Rodgcrs . IS78 

1-2. co : C . ~:ockwcll ............... / 1T.j.:. 
1-10. an : A . l . .Ko(l~crs ............. / 1S76-77 . 
I-10.m 
1-10. m 
I-1o.m 
1-1O.ooo 

1-10. ooo 

............... ....' .... .do  .. 
.... do ..................... 
A.M. 11.1rriso11 ............ 
K . D . Culls atrd A . 1'. 

Kodjicrs . 
W . M . Jo1111.wn. ........... 

. 187G 
1876 . 
1851 . 
185~-74 . 

1R.W. 
18% . 
189-74 . 

1853-74 . 
1853-74 . 

. 1853-74 

. 1853-74 
1854-74 . 

1854 
1-74. 
1861-7444 . 

1-10. OLm 1 ... . . do . .  ................... 
1-10. 

1-10. 000 
1-10. mo 

1-10, ooo 
1-10. uu 
1-10. ca, 

1-10. ooo 
1-10. uoo 

1-10. ooo 

W . hf . JOIIIISOII nlld A . 1. . 
Itodgcrs . 

.... clo ..................... 
A . hl . IIarriso~l. W . M . 

Jol~nsoll. 11 11 d A . It . 
nodgeru . 

..... .................... do 

..... .................... do 
W . M . Jo1111sou nlld A . F . 

Kodgers . : 
W . M . Jo1111soll ............ 
A . P . Rodgers ........... 

W . M . Johnso1l.A . 1; . K d g -  
em, a n d  G . Davldsou . 



446 UNITED STATES COAST AND GEODETIC SURVEY . 
Lis t  of onginal t o p g ~ a p h i c  sheets. ~eogvajhical ly  arranged. registered i u  the arcl~ivcs of the United 

States Coast a?zd Geodetic Survey. eke-Continued . 

State . I Localities . 1 
......... ........................ ~aliforuin 1 I'illar Point to Poiut San Pedro 1 

I i 
............. ..................... Do From Point San Pedro northward I 

Do .............. Fronl I'oint I.obos southward .......................... 
................................. ............ DO ] South firallon Island 

.................................. Do ............. 1 The North Parallones 

) Sun Francisco Bay strrueys brlwrcn 19'0 and 1677 I 

Do ............ 1 City of San Pranclsco and vicinity .................... 1 

mlifornia ......... 

Do ............. 
Do ............. 

Do ............. 
Do ............. 
Do ........... 

South shore of Golden Gate. f ron~ Point 1.0 bos to Sill! 
Frnncisco . 

Viciuity of Point Ipbos (revised junction of sheets) ... 
Revisionnry. for determination of light-houses nlid 

defeusive works. S?n 1'1.a11cisco entrance . 
Yerba Buena Island. San Francisco Bay .............. 
City of San I'ra~icisco atid vicitlily .................... 
City of Sat1 Prnncisco .................................. 

I 
Do ............. 
Do ............. 
Do ............ 

Do ............. 

Do ............. 

Do ............. 

Outskirts of San Francisco ........................... 
Interior of San Frnncisco Peninsula ................. 
Western shore of Sun Francisco Day. vicinity of 

Sierra Point to Point San Bruno . 
Milbrae and vicinity, iuterior San 1:rancisco Pcniil- 

sula . 
Froal Point San Mateo to Angel Creek. Sarl Fran- 

cisco . 
San Francisco Bay. from Angel Creek to Rnvens- 

Do ............. 
Do ............. 

............. Do 

............. DO 

............. Do 

............. Do 

Do ............ 
Do ............ 
Do ............. 

Registere 
iiuniber . 

wood . 
Redwood City and vicinity. S ~ I I  Francisco Bay ...... 
Pulgas Base. Redwood City to Raveliswood .......... 

........................... Head of San Francisco Bay 
San Frnncisco Bay. from Cnlaveras I'oilit to Fotrero 

Point . 
Sat1 Francisco Bay. froln Coyote Hills to Thorn~)so!is 

Landing . 
.% 11 Francisco Bay, fronl 'I'honipsons I;l~~dirig to 

Alaineda . 
Sat1 Atltonio Creek nnd vicinity ..................... 
Vicinity of Oakland and Alatiicda .................... 
l'rom Oakland northward ............................ 

................. DO 
Do ............. 

Scale . Topographer . Date . 

................................................. .d 0. 

Eastern shore Sat1 Francisco Bay. from Point Potrc1.0 i 
northwnrd . 

. .............. . . h 1: Kodgers 1 1853 

1)avidsou . 
.............. 

A . F . Rodgers and G . 
Dnvidson . 

A.M. IIarrisorl ............ 
.... .do ..................... 
A . P . Rodgers .............. 
G . Davidso~~ ............... 

........................ ............ 
Do ............. Point Wilson to tone  Tree Point ...................... I 

I Do .I Point San Foblo topenole Point 

Do ............. Lfn1.c Island and Straits of Karquines ................. I 

1866-84 . 

1853 . 
1852 . 
1872 . 
1886 . 

Do ............ 
Do ............. 
Do ............. 
Do ............. 
Do ............. 

Do ............. 

I . I o . ~ ~ ,  C . Rockwell ............... 1867 . 

. .do.. ... ................... . 
K . D . Cutts nnd A . 1: . Kodg- 1852-53 . 

ers . 
A . F . Rodgers .............. 1 1852 . 
... . .do.. .................. 1867 . 

ncnidn and vicinity, Straits of Karquiucs ........... 
Suisun Bay ............................................ 
Mare Islnnd and Napa Creek .......................... 
Nnpa Creek and Nnpa City ............................ 
Snu Pnblo Bay, from Petnluma I'oint to Nn~y-\~:lrd 

Slough . 
Petalumn Creek, from I ~ k c v i l l e  I, anding so~lthward 

..................... . .. ..do ! 1857 
. . ................. . K D 01th 1 1853 

. ............. . A . 1: Rodgcrs 1x57 
.do 1857 ... ..................... . 

C . Kockwell ............... 
A . 1: . Rodgers .............. 

K . D . Cutts ....... ..........I 1852 . 
A . 1. .Rogers ............... 1 1856 . 

..do ' 1856 ... ..................... . 
R . D . Cutts ................ .I 1852 . 

............ . A.M. Harris011 1853 

1867 . 
1854 

Do ............. IIead of Petnluma Creek .............................. 
. 

i 
I Do .............. I:rom Point Sun Pedro to Petalunla Creek ............ 

A . I. . Rodgers .............. 1 1856 . 
.do ! 1856 . . . .  ............ ........ . 

12 . 1) . cutts ................. 1851 . 
.\.I:. Kmlgess ............. 1856 . i do IW, ..... ................. . 
..... (!o ................. ::::I 1856 . 

Do ............. 
Do ............. 

I2rom Bluff Point to San Knphnel 
Angel Isln~rd nlldBluff Point ........................... 

..................... 

I 
1 

Do ............. 

Do ............. 
Vicinity of Fort Point, Lime I'oillt, Point Cov3llo . 

and Alcatraz Island . 
Fort Point and Alcntrnz Island, ahowi~lg positions 

for light-houses (supplementary sketch of San 
Frandsco Harbor from De Wolfras exploration) . 



REPORT FOR 1895-PART I1 . APPENDIX NO . 11 . 447 

List ~j o r t k i n a l  to$ographic sheets. geographicaCCy arranged. registered i?t  the archives of the United 
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.............. 

Scale . / Topographer . Date . State . 

Cnlifornia ......... 
Do ............. 

Do ............. 
Do ............. 
Do ............. 

DO ............. 
DO ............. 

California ......... 

Do .............. 
DO ............. 
Do ............. 

DO ............. 
Do ............ 

DO ............. 

110 ............. 

DO ............. 
DO ............. 

DO ............. 
DO ............. 

............. Do 
Do ............. 

DO ............. 

I)O ............. 

............. DO 

Do ............. ] 

A . 31 . H n ~ r i s o l ~  ............ 1553 . 
A . P . Rodgers ............. 1.5%. 

Localities . 

PACIPIC c ~ ~ ~ ~ - - c ~ n t i l l ~ e d  . 
Sun Francisco Bay srrrveys betweer 1850 and ,377-Cont'd . 
North shore of Goldell Gnte ........................... 

Kegistcred 
11utnlxr . 

321 

1.10. om 
1-10, 000 

1-10. 000 

la . . . . . . . . . . . .  Suisun Bny, including K o ~ ~ r s e  Slougl~ to Dc11vcrto11 . .  1974 1 

do ..... ..................... 
.............. J . S . Iswson 

do ..... ..................... 
.... .do ..................... 

........... L.A. Sengtcller 
.... .do ..................... 

..................... .... .do 

Resurvey of Sun Prancisco Day, San Lenndro Bny to 2195 
Koberts Londi~rg . 

Ricl~nrdsot~s nay ....................................... 1 334 l~l tcr ior  of Tnn~allmis P e ~ ~ i t ~ s u l n  ...................... i 115.1 

............ A . P . Rodgen 
................... ... ..do 
..................... .... .do 

1 ~ j 3  
18.47 
1848 
1y73 
1972 

DO ............. ( Suistl~l ~ a y  n11d part of Monlezun~a Creel; ............ 
m .......... .I Sui~llll  Day . Montczumn C n c k  eostwnrd .............. 
Do ....... .... ., Suisun Dny. part of Sinlmons o r  Ends Is lnl~d ......... 

188s . 
. 1866 

1886-87 . 
. 1887 
. 1S81 
. 1S81 
. 1881 

..... do ..................... 

.... do .................... 

Topography of Tnmnlpnis Mouutain and Enstwurd 
Ridge . 

Poil~t  Donitn to Ballenas Doy ......................... 
Ballenns Day and  vicinity ............................. 

Sun Fratrcisco Bay, surveys befwcetr ,881 a ~ r d  1.T95. 

Point Lobes southward and  enstward, includi~lg 
Golden Gnte Fork . 

Sllore line and  rocks i n  Golden Gnte .................. 
1 Fort Point to point Sun JOSC ......................... I 

Poillt Sall Jose to Point Avisndero, inclucl i~~g city of 
Son P r a~ ldsco  . 

City of Sax1 Frnncisco .................................. 

. 1Sn7-ja 
. 1882 
. 1882 

DO ............. 
DO ............. 

1881 . 
. 1881 

. 

13c2 

400 

452 

1631 

2128 
1632 
1629 

1619 
I 

................... ~uisu11 nay, Suisurl City soutl~ward 
Suisun nny, 1)ridgclmrt southwnrd. i n c l u d i t ~ g ~ ~ a r t s  of 

Cordelia, Suisurl. nnd Montezunla creeks . 
............. DO 

............. Do 

............. Do 

. ............... G Davidsou 1882 

I 

........... Suisurl Day. fro111 Suisun Creek sootl~mnrcl i 1892 

... Vic i~~ i ty  of Mnre Islnlld ncld Vnllcjo. Sntl 1Ztblo Ili~y 1825 

.. Vicinity of Tolny and SOIIOIIIR Creeks. Sat1 I'nblo Ilny lS26 

ci ty  of a n  I;nncisco, a t e r  front, wharf line* :111el i 220s 

pierheads . I 
Onklnnd und Alnmedn. including whnrves. ronds, 

m ~ d  railroads . 
O.~klaud Point northward. including Berkeley and 

West Berkeley . 
San Frn~~ci.sco nay. froln Point Son Mnteo northward.. 
Contru Costa shorc, illcluding wharves. roads. nnd 

railroads . 
Snu Frnncisco Day, iron1 lIuuters Point soutl~wnrcl . . .  

1625 

1622 

2207 
1621 

z m i  

! 

........... ............. Do Vicinity of Petalulun Creck, Sat1 Fnblo Day ( 1S27 
........................ ............. I10 / S ~ I I  Knphnel nlld Snll Q11cllti11 1620 

...... .............. Do Iiend of Kichnrdsot~s nny. townrd Sun Knpl~ncl 1616 
............. Do 

Sun Pablo Buy, Penole I'oint to 1.o11e Trce I'oint .... 1697 
................................... Straits of ~ n r q u i n e s  I I&$ 

Suistrn Llny, frotn U111ls Hend I>oir~t to Middle I 'o i~~t .  . ~Sog 1 

I'oiut Dollitn to Sausnlito. i ~ ~ c l o d i ~ ~ g  part of Kichnrd- 1618 

so11s Uay nnd Angel Islalld . 

including Pyers nlld Roc isln~lds . 
Suisun Bay, frolr~ Middle Point to Xew York Slough. 

including Honker Day . 
Suisun Day, part of rnilronds 1)etwern New York 

179s 

1Soq 

I 

Slollgl~ and Aotivch . 
Suis~rrl Bay, vicirlity of S u c n ~ ~ l ~ r l r t o  nlld &I, Jouquin 1 1S3o 

River . 
... SII~SIIII h y .  part of .\. lo t l tezu~r~r~ Crcek . , 4 '...7 

I 

............. ~)o 

............. Do 
DO ............. 

California ......... Dollenas Point a n d  vicinity ............................ ! 456 
Do ............. From Bullenas Point northwnrd 807 

............ ....................... 

.... I'ro~n ~ o c k y  Point enstward townrd Poi~l t  Bor~itn 

............ From Dnllenas southwnrd to Rocky I'oint 
Topogmphy vicinity of MOIIII~ Tnmnllh?is ............ 

.%,J Fratrcisro l3a.s lo Cape Ulc~rrco . 

1617 
161q 
1302 6;s 
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Stnte . I 
I Sun Franaico Bay lo Cape Blanco-Continued . I 

California ......... 
DO ............. 
Do ............. 
Do ............. 
DO ............. 

............. DO 

DO ............. 
DO ............. 
Do ............. 

DO ............. 
Do ............. 

DO ............. 
DO ............. 
DO ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
DO ............. 
Do ............. 
Do ............. 

Do ............. 

Do ............. 
Do ............. 
Do ............. 

DO ............. 

............. DO 

DO ............. 
DO ............. 
DO ............. 
uo ............. 
DO ............. 
DO ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 

............. Do 
Do ............. 
Uo ............. 
Do ............. 
Do ............ 
Do ............. 
DO ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 

A . F . Rodgers ............. I~SVG O . 
J.S. Iawsoo ............... rS52-.53. 
A . 1: . Aodgcrs ........... I IMZ . 

Scale . 

Drakes Day and Drakes Ester0 ....................... 
............................. Point. Reyes and vicinity 

From Point Reyes northward ......................... 
Abbotts Lagoon, northward a ~ r d  southwnrd .......... 
To~nnles Bay, upper part .............................. 

.................................. Head of Tomnles B y  
Sketch of Tomales B y  Station ........................ 

................................ Toi~~a les  m y ,  entrance 
Fro111 Salmon Creek to Tomales Buy. i i ic ludi~~g 

Bodega Head . 
S a l ~ n o t ~  Creek to Duucans l a n d i i ~ g  ................... 
Dulieans Landing ~lorthward, including Russian 

River . 
Fort Ross Reef to Solt Point, including T i n ~ l x r  Cove . 
Frorn Salt Point to Fishennans Day ................... 
Frola Fishermaus Bay to  Wnlnlla River ............... 

......................... Wnlallil River to Havens Neck 
Hnvens Neck northward to Ross Gulch ................ 
Point Arena northward and southward ............... 
Alder Creek to Bridgeport Landing ................... 
Fronl Bridgeport Landing to Cuffeys Cove ............ 
Navarro River to Albion River ......................... 
Little River to Poitlt Cnbrillo. including Mendocino 

Bay . 
Point Cabrillo to Pudding Creek. i~rcluding Caliper 

Creek and Noyo River Lnt~ding . 
Prom Pudding Creek to Ten Mile River ............... 
Prorn Ten Mile River to Abalone Point ................ 
From Abalone Point to Willinnis Point. including 

Cape Vizcaino . 
Williams Point to Dig White Rock, including Ussal 

Creek . 
........................ Timber Ridge to Dear l and ing  

......................... Dear Landing to Shelter Cove 

........................... Shelter Cove and northwnrd 
IIorse Motrntaiil Cove to Buck Crcek .................. 
Huck Creek to Hadleys Creek .......................... 
Prnsers Creek to Cooskie Creek ....................... 

............................... Punta Gorda nndvicinity 
netween Cape Mendocino and Pu~i ta  Cordn ........... 
Cape Mendocill0 northwarcl to Cape 1:ortunas ........ 
Cnpe Fortunas llorthwnrd to Cc~ltervillc .............. 
Eel River and vicinity (and traci~ig) ................. 
Mouth of Eel River (resurvey). ...................... 

................................... Mouth of Be1 River 
Humholdt Day, entrance southward to Tal)le llluff . . .  
Entrance and part of Hu~nl~o ld t  nay .................. 
Hunlh ld t  Bay. entrance and soutllwartl .............. 
I iu~~rholdt  Day. vicinity of Eureka .................... 
H u n ~ b I d t  Bay . Eureka Slough to Arwtn ............. 
From Mad River northward arld southward .......... 

....................... 1:rorn Dows Prnjrie to Trinidad 
l?rotn Trinidad Head to Rocky I'oint .................. 
1:also Klarnath to Rocky I'oint ( reco~~naissa~icc)  ..... 
Klamnth River . ~~or thwnrd  to False Klnmnth Rock . 
Fnlse Klanlath Kock to hiidway Point ................ 
hiidway Point to Cushilig Creek ..................... 
Crescent City and vicinity ............................. 
Point St . George and vicinity ......................... 
Vicinity of Takes Talawa and Earl .................. 
Smiths River and vicinity ............................. 

........... . . L A Sengteller 1875.76 . 
..... do ..................... 1875-76 . 

c.10. o m  A . P . Rodgers ............. 1 1874 . 
.... ..................... 1-10. 000 .do i . ..................... .... 

1 1874 . 
1-10. cca .do 1873 

- . 

1.10. m .... .do ..................... 1873 . 
1.10. W ... ..do ..................... 1872 . 

................... . 1-10. ooo ... . .do. .  1871 
1.1o.m ' . . .  do ..................... 187i . 

. . . . . . . . . . . . . . . . . . .  I-10.- I.. . . d  0 .  1 1S71 . 
.................... . 1 1 . 0 0  1 1871 
...................... . I-10.m .... .do 1871 

. ..................... ... 1-10. ooo . .do i 1871 
I-lo. ooo ..... .do ..................... J ~ P * ? ) .  

Tolmgrapher . 

1.10. m I ..... tlo ..................... 
1-10.- ...... do .................... 
1-10. . . . .  .do .................... 1-70 . 
I-w. 000 C . I)avifl.w~l ............... 

. . ............ 1-10. oa, A 1: Kodgers 
. ............... 1.10.- J .S.I~wsol1 1854 
. ............. I-10.w A.P. Kodgcm 1870 

I>atc . 
.... .- 

..................... . .... 1.10. ax, .do 1870 

................... ..... I-10.- do 1870 
. . ............... ~.zo.om A W.Chs~sc 1873 
. ...., ..................... 1-10. om do 1874 

.................... . .... 1-10. o m  .do 1871 

..................... . .... 1-10. cca .do 1871 
. . .............. 1-10, om J S Ipwson 18.59. 

1-10. om A . W . Chase . . . . . . . . . . . . . .  1%. 

. ..................... 1-10. om .do 1870 

. ..................... 1-10, ooo 1: 1: : .do 1870 
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Lis t  of orzginal to$ogra$hic sheets. geograjhicalCy arranged. registered in the archives of the United 
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State . I Localities . Registere 
number . 

I Columbia River.Continued . I 
Oregon and  Wash- 

ington . 
Do ............. 
DO ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
DO ............. 

Do ........... ., 
DO .............. 
DO ............ 

1 Colunrbia River lo Strait of jrrat~ de F~rca . I 

Columbia River. vicinity of Cathalamet and  West- I 
port. including Puget Island . i 

Columbia River. Puget Island to Wallaces Island .... 
Columbia River. Wallaces Islnnd to Grims Island .... 

.......... Columbia River. vicinity of Wallaces Island 
.... Columbia River. Grims Island to  Walkers Island 

Colun~bia River. vicinity of hlount Coffin ............. ' Columbia River. Cowlitz River and  vicinity 

I 
......... 

.. Columbia River. Cottonwood Island to Deer Island 
Columbia River. from near  Kalama to Columbia 

i 
City . 

.. Columbia River. Columbia City to Bachelors Island 
Columbia River. vicinity of nachelors Island ......... 
Columbia River . from Falles Landing to Ilaydens 

Island and  the  Willamette River to Swan Island . 
110 ............. 

Do ............. 
Oregon ............ 
Washington ...... 

Do ............ 

Do ............. 
Do ............. 
Do ............. 

Do ............. 

Columbia River. from Iiaydetls Islnnd westward. in- 
cluding Vancouver . 

Columbia River. vicinity of Government Island ..... 
Willamette River. Swnn Island to Ross Island ....... 
Columbia River. Grays Point to Snag Island. includ- 

i ng  Grays nay . 
North shore Columbia River . Chirlook Point t o  Grays 

Point . 
Scarboro Hill. near  Point Ellice ...................... 
Sandy Island a n d  Chinook Spit ...................... 
North shore Columbia River. Cape Disappointment 

to Chinook Point . 
................................. Cape Disappointme~lt 

I . Strails of Jua IL de Fuca lo lhr bou trdary . 

Washington ...... 
............. Do 
............. Do 

DO ............. 
............. DO 

Do ............. 
Do ............. 
Do ............. 
Do ............. 

Do ............. 
Do ............ 

Do ............. 

............. Uo 

............. Do 

............ Do 

............. Do 
Do ............. 
Do ............. 
110 ............. 
Do ............. 
1)o ............. 
Do ............. 

............. Do 

I . ............................. ...... Washington Port Angeles (sheet No I )  2 1 9  

. .............................. Do ............. Port Angeles (sheet No z )  2110 

*And supplement . 

........... Between Willapa Bay and  Columbia River 1 ........ Willapa Bay. from Bakers Slough northward . I  

........ Willapa Bay. from Oysterville to I. ollg Island 
Leadbetter Point, entrance to Willapa Bay ........... 

................................ Islands i n  Willapa Bay 

Willapa Bay. vicinity of Xortll River n ~ ~ d  I3ruceport . .  
............................. Mouth of Willapa River 

Willapa Bay, from Palux River southward ........... 
1 

Willapa Bay, from North Nemur River to Long 
Island . 

Willapa Bay. from Bear River to I a n g  Island ........ 
Willapa Bay entrance, Cape Shoalwater to Cedar 

River . 
Grays Harbor entrance and  southward to Shoalwater 

Bay . 
............................ Entrance of Grays LIarbor 

................. Fro111 Point Brown to Connor Creek 

................... From Copalis River to Wreck Creek 
.................... From Wreck Creek to Arch Island 

From Arch Island to Destmctiorl Island .............. 
From Destruction I s l a~ ld  to Tcallwhit IIead .......... 1 
FromTenhwhit Head to Cape john sot^. .............. 
From Cape Johnson to  Osette River ................... 
From Osette River to Cape Flattery ................... 
Cnpe Flattery ......................................... ! ................. Cape Flattery. vicinity of Nee-ah Bay ! 

. ............. . I . I O . ~  C Rockwell 1872 

Date . 
.- 

, Scale . 

1.1". o w  I A.M. Hnrrisor~ ........... .I 1851 . 
I 

Topographer . 

1-10 000 

1-10 . 000 

. . ............... . 1.10.- I J J Gilbert .' 1873 
1-10. ow ..... .do ...................... 1873 . 
1-10. 000 ..... do .................... I 1872 . 

..................... . 1-10. 000 I ... . .do 1 1871 

..................... . 1-10, ou, ... . . do  1871 

.................... . I, 10. coo I ... .do . I  1871 

..................... . 1-10. ooo .... .do  / 1873 

..................... . 1-10. MO ... ..do ! 1872 

...................... . 1-10. MO ... ..do 1872 

i 

. . .  .do ................... 1 1671 . 

... ..do ..................... 1874 . 

J . J . Gilbert ............... 1Rg2 . 
... . .do . .  ................... 1892 . 

1-10.000 J . J . Gilbert ................ 1876 . 
.................... . 1-10. / . . . . .do  1676 I . . ... ..................... 1-10 ooo . .do 1 1876-77 
...................... . ... 1-10.- . .do 1877 

.................. . ... 1-10. m ! . . do . .  .I 1877 
1-10, 000 ( C . R o c k w ~ l l  ...............' 1879 . 
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List  of original to#ogra#hic sheets. geographicaZCy arranged. registered i n  the al-chizes of the (/JL ifcd 
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Localities . Registered I number . I 

n ' n s h i r ~ g t o ~ ~  ...... New Dungenes .  Straits of Juan de  Fucn ............. 
Do ............. Port of Xew Dungenes  ................................ 
Do ............. Protection Island to New Dungeness .................. 
Do ............. Washington Harbor, Stmits of Junrl d e  Fuca ......... 
110 ............. Entrnnce a n d  nppronches to Port Discovery ......... 
110 ............. Pnrt of Port Discovery ................................. 
1)o ............. ! Hend of Port Discovery ................................ 
1)o ............. 1 Port Townset~d. Adrniralty Inlet ...................... 
DO ............. 1. ... .do ................................................. 

. Do ............. Port Townsend IInrbor (sheet No I. topography a n d  
hydrography) . 

Do ............. Port Towuser~d Hnrbor (sheet No . a, topogmphy ntld 
hydrography) . 

I h  ............. Sketch nud profile of Port Towt~send Bnse ........... 

Do ............. 1 Port Townsend Bay .................................... ! 
Do .............. i s u t  Harbor  ....................................... 
Do ............ Onk m y  ................................................ 
Do .............' Sketch of  Mats Mats. Port Ludlow .................... 
I)o ............. Port I.udlow. elltrance to Iioods Cnnnl ................ 

.............................. ............. I)o Entrnt~ce to IIoods Carlnl 
................. 110 ............. port Gnn~hlc  n r ~ d  p r t  of Iioods Cnt~nl 

......... I:o ............. P o s i t i o ~ ~  of buoys nt e t~ t rn r~ce  to Port Gnmble 
............ ............. 110 ~ o o d s  Cannl. Port Gn~rlblc t o  Hazel Point 

...... I)o ............. IIoods Cannl. hcnd of Dnboys nrld Quilcir~e bays 
.................. I>o ............. Hoods Cntrnl. vicit~ity of Dnboys Bay 
................. Do ............. I-Ioodr Canal, entrnnce to Dnboys Bay 

...... 1)o ............. Hoods Canal. vicinity of Onk Head n r ~ d  Senbeck 
I& ............. Hoods Cat~al.  vicinity of Quatsap Point and  Woods 

Point . 
I)o ............. IIoods Canal, Teki11 Point to Chinoru Point ........... 
Do ............. EIoods Canal, from Ayock Point south ................ 
DO ............. Hoods Cannl. v i c i ~ ~ i t y  of Anllns &y ................... 
DO ............. I I W ~ S  Canal, vicinity of Sisters Point ................. 

.................................. ............. Do Hend of Hoods Canal 
Do ............. Cases 111lct. frorn its head to Hero11 Island, i t l c lud i~~g  

Pickiug Passngc . 
................ Do ............. Pronl Nisqunlly Kcacll t o  Totten Inlet 

Do ............. I-Intnmersleys Inlet, Puget Sound ..................... 
1)o ............. Totter1 Inlet, Pugct Sound ............................. 

............................................... ............. 1)o Rld 111let 
1)o ............. E t ~ t r a t ~ c e  to Budds Inlet .............................. 

................................... ............. Do ! Head of Dudds Inlet 

I 
........................ Do ............. Olyn~pin IInrhor (upper sheet) 
........................ DO ............. O I Y I I I ~ ~ ~  HBT~MT (lower sheet) 

................ Do ............. I:rotn Nisqunlly Kench to Totten InlcL 

I)o ............. point Defiance to Anderson Island. Puget 

............................................ DO ............. a r r s  Inlet . I& ............. Cornn~e t~cen~en t  Dny Puget Sound .................... 
DO ............ ., City a n d  water front of Tacotna ....................... 

.......... ............. Do ! From Restorntioll I'oitlt to Roblrlsons Poitlt 

I)o ............. I?ro~n Robinsons Pointtosouth endof Vashon Island, 
includi t~g QunrtermacteTS Harbor . 

Do ............. F a u ~ ~ t l e r o ~  Cove, ~ d n l i r a l t y  Inlet ...................... I 
Do ............. Port Orchnrd. I'uget Sound ............................ 
Do ............. Proposetl site fo ra  nnvy-yard .......................... 
Do ............ Proposed site for n navy-ynrd nt Port Orchard ........ 

I 
i I 

Scale . i Topographer . ! Dnte . 
I 

I I 
1.10. ooo ! George 1)nvidsotl and J . S . 1856 . 

I,U\\~SOll . 
1-10,- J . 1. . Pmtt ................. I Q I  . 
I-10.m J .S . Ipwso t~ .  .............. 1871 . 

I 1-10. ooo .... ..do ...................... 1872 . 
1-10. (mu .... .do .................... 1 1855 . 

. ..................... . .... 1.10 ooo .do ! 1% 

1-10. m ... ..do .................... I 1857 . 
1-10. om I ... . .do  ..................... 1856 . 
1-10. om ... . .do  ..................... Is57 . 
1-20. c a  i J . J . Gilbert .............. 1678 . 
1-10. ooo '... ..do ..................... 1683 . 
1-10. om I .. .do ..................... 1 1883 . 
1-10. ooo 1.. . ..do ..................... i 12333. 
1-10. oa, ..... .do ..................... : 1%. 

1-10. ooo ... ..do .................... 1883 . 

. .... ..................... 1-10. O W  .do IfiS3-84 
1-10, o m  ... ..do ...................... I884 . 
1-10 . ooo I ... ..do ..................... 1884 . 

1.10.- 1 G . Davidsot~ nnd J . S . 1857 . 
LRwso11 . 1 

................. . . I-=,- E Ellicott ! IRSI 
................... . . . 1-5, om J F Prntt 1% ..... 13 ,  om do ..................... 1% . 
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I Straits ofJuan de /:uca to f/rc boundary-Contiuued . I 

List of onginal topographic sheefs. geographically arranged. regisfeved in the archives of fhe United 
States Coast and Geodetic Survey. efc.-Continued. 

............. ..... -. ... -. . - .... ...... - - 

Washington ....... Easteru part of Puget Sound Naval Station. Port I 
Orchard (topogrnphy nrld Ilydrography) . 

Do .............. East shore of  Ilainbridge Island. Admiralty Inlet .... 
Do ............. j Murdens Cove . Admiralty Inlet ....................... 
Do ............. Vicinity of Duwamish Bay ............................. 1 Do ............. Duwanlish Day. Admiralty Inlet ...................... 

I 
Do .............. Vicinity of Scuttle nnd head of Duwalnish Bay . . . . . .  i 

State . 

Do ............. City a n d  water  front of Seattle ........................ 
Do ............. i Viciuity of Port Madison, Admiralty Inlet ............ 
Do ............ No Poiut to Presideut I'oint, Aduliralty 

Do ............. Apple Cove, Admirnlty Inlet .......................... 
I I 

Localities . Topographer . Dnte . Registered Scale . 
numher . 

.................................................. Do ............. / .... .do 
Do ............. Whidbey Island, vicinity of Deception Pass .......... 

DO ............ .I Vicinity of Point No I'oint. Admiralty Inlet .......... 
Do ............. Vicinity of Shilshole nny. Admirnlty Inlet ............ 
Do ............. ; From Poiut Wells t o  Meadow Poi~l t ,  Adnlirnlty Itllet . 
DO ............. 1 ~ossessiotl  ~ o u n d  to ~ d m u t ~ d  ~ o i u t  .................... 

...................................... Do .............. Possessiou Sound 
Do ............. : I'ossession Sound, vicinity of Point Elliott ............ 
Do .............' Snohomish River ...................................... 
Do ............. 
Do ............. 
Do ............. 

Possession Sound a n d  e ~ ~ t r n l l c e  to Port Susall ......... 
Sarntoga Passage atid I Io ln~es  IIarbor ................. 
I'ort S U ~ U  nlld Stillngunmisll Kiver ................... 

Do ............. Deception Pass to Ship  ...................... 

Do .... ........., Samtoga Passage, Penus Cove, Oak Hnrbor, atld I Cresceut Iinrbor . 
Do ............ ., Skagit Day, Delta, a n d  River .......................... 
Do ............' Harbor of h c o n n e r  ................................... 
Do .............I Useless Bay . Admiralty Inlet .......................... 
Do ............. I~IOIII Lngoorr Point to I)ouble Dlufl. Admiralty Inlet . 
Do ............. Admiralty Uay, Puget Sound .......................... 
Do .............! From I'oint Pnrtridge eastward ....................... 

......... Do ............ .I From Point I'nrtridge north. Whidhey Island 1 
............... Do ............. 1 Smiths Islnnd, Strnits of Juan de  I:ucn 

Do ............. 
Do ............. 

DO ............. 1 .. .do .................................................. I I 
Do ............ "North shore of Snturna Islaud a n d  Samuel Islalld, ; I Gulf of Georgia . 

.... . d  o .  .................... ! 1875 . 
. .............. . . J J Gilbert j 1886 
. . . ............... J S 1,nwsou 1868 
. .... .do ..................... 1872 

. . ................ J J Gilbert 

. . ............... J S I+WSOII 
.... .do ..................... 

............... . G Davidson 
. . ............... J S T.awsoll 

Thatcher Pass to Wattnougli Bight .................... 
North end of Lopcz Island ........................... .I 

Do ............. 
DO ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ...... .......I 
Do ............. 

Do ............. 
Do ............. 

Do ............. 

Do ............. 
Do ............. 
Do ............ 

. 1895 

. I 1872 

. 1856 

. 1856 

. 1874 

Do ............. Part of Orcns Island, \Vnshington Sound ............. ' 
Do ............. 1 Patos, Lucia, and  Matia islands . Gulf of Georgia .... .I 

Vicinity of Active Wss, Gulf of Georgia ..............' 
Point Roberts . Gulf o r  Georgia ....................... i 
Dirch Day to boundary, Gulf of Georgia .............. ! 
Vicir~ity of Poiut White Horn, Gulf of Georgia ....... 
Vicinity of  Lummi l b y ,  Gulf of Georgia .............' 
Xooksnck River, Bellinghanl Bay .................... . I  

I North part of Hellingham Bay ......................... 
Hellinghan~ Bay, Whatcom l iarbor  (topography and  

hydrography) . i 
Lummi nnd Eliza islnnds a n d  Point Francis .......... 
Northeast part of Orcas Island, from Lawreuce Point: 

to Point Thompson . 
Part of Orcas nud Blackeley islands, Washington 

Sound . 1 
C!press, Guernes, a n d  Sinclair islands ................ ! 
Strawberry Bay, Cypress Island . Wnshiugtoll Soilnd.! 
Samish Plats to  Bellingham Day, Washington Sound.. 

1856 . 

1857 . 
1867 . 
1874 . 
1872-74 . 
1872-74 . 
1884 . 

. 188445 
. 1S85 
. 1% 

. 1886 

. I888 

1.20. 000 i G . Davidson and J . S . 

1.20. 000 

1-4. 8oo 

1-10. ax, 

. ... ...................... . 1.10 m I . .do 1R8h 
.......... . 1-10.000 J.S.Ln\vsot~ .... 185.1 

I - ,  1 J . J Gilbert . . . . . . . . . . . .  1887 . 

1-10, ooo 
1-10. ooo 
1-10. 000 

P . W . Pratt  ................ 1 
1%. 

. . ............... J J.Gilbert. 1892 
. .............. . . , J s 1.alvso11 .I 1872-74 

1.20. ooo 

, 1-10. 000 

1-10. 000 
1-10, 000 

Laws011 . 
J.S.Lnwson ............... 
.... .do ..................... 
... .  .do  .................... 

. .. .................... 1-10. 000 ..do 1872-74 
.... 1-10. 000 1: do ..................... 1870 . 

1-10. 000 .... .do ..................... 1871 . 
1-10. ax, ... ..do ...................... 1871 . 
1-10. ooo .... .do ..................... 1855 . 
1-10, w .... .do ...................... 1870 . 
1-10. om .... do .................... 1871 . 
1-10. 000 J . J . Gilbert ................. 1885 . 
1-10. 000 ... . .do .................. 1889 . 
1-10.- ..... do ................... ::I 1889 . 
1-10. 000 .... .do .................... . I  1889 . 
1-10. 000 .... .do ...................... 1888 . 

..................... .... .do  
................ . . J J Gilbert 

..................... ... ..do 
.... .do .................... 

1-10. 000 / .... .do .................... 
1-10. cca ... ..do .................... 
1-20. w ' J . P. Pmtt  ................ 

. 1858 

. 18X8 

. 1888 
1888 . 

1-10. 000 I .... .do ..................... 

1-20, cca 
1-20. rn 
1-20. coo 
1-20. 000 
1-20, Ma 

1858 . 
. 1858 

I-z0.m 
1-20, ooo 

1888 . 

.... ..................... .do 
..................... .... .do 
..................... .... .do 
..................... .... .do 
.................... .... .do. 

J.S. Lnw.wn ............... 
..................... .... .do 
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List  of original topogra#hic sheets, geographical& a~ranged,  registered in the archives of the United 
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Localities. Registered 1 llull,ber 1 -1.. 1 Tolmgmpher. Date. 

Washington.. . . . . 

DO. . . . . . . . . . . . 
DO. . . . . . . . . . . . 

Do. . . . . . . . . . . . 
DO. . . . . . . . . . . . 
DO. . . . . . . . . . . . 
Do. . . . . . . . . . . . 
DO. . . . . . . . . . . . 
Do.. . . , . . . . . . . 
Do. . . . . . . . . . . . 
Do . . . . . . . . . . . . 
DO. . . . . . . . . . . . 

Alaska and Brit. 
ish Columbia. 

Do. . . . . . . . . . . . 
Do. . . . . . . . . . . . 

Alaska . . . . . . . . . . . 

Slraif~ ofJuan de Fuca to the boutrda~y-Continued. I 
Bellingham Bay, Fairhaven Harbor and vicinity 

(topography and hydrography). 
Vicinity of Samisl~ Bay, Washington Sound. .. .. .. .. . 
Guernes, Snmish, and Vendovi islands. Washington 

Sound. 
Cypress, Guernes, and Sinclair islands.. . . . . . . . . . . . . . . 
Ship Harbor and Padilla Bay, Washington Sound.. . . 
Anacostes Harbor (sheet No. I). .. .. . . . . . . . . . . . . . . . . . . . 
Anncostes Harbor (sheet No. 2). . . . . . . . . . . . . . . . . . . . . . . . 
Anacostes Harbor (sheet No. 3). .. . . .. . . .. . . . . . . . . . . . . . 
Fidalgo and Pndilla bays, Washington Sound. . . . . . . . 
Orcas and Waldron islands, Washington Sound.. . . . . 
Stuart, Spieden, nr~dotherislnnds,Wnshington Sound. 
San Juan and Henry islands, Washington Sound.. . . . 

Alaska. I 
portland Inlet and vicinity.. . . . . . . . . . . . . . . . . . . . . . . . . . . 
Part of Portland Inlet and Portland Canal . . . . . . . . . . . 
Wnles Harbor, Somenrille Bay, Winter Iinrbor, and 

Fillmore Inlet. 
Willard Inlet.. .. .. .. .... .. .. .. .. .. . . .. . .. . . .. . . . . .. . . . 

Do.. . . .. .. .. .. . 
Alaslm and Brit- 

ish Columbin. 

DO.. . . .. .'. . . . . . 
Do . . . . .? . . . . . . . 

Alaskn . . . . . . . . . . 
DO.. . . .. . . .. . . 

Do. . . . . . . . . . . . . 
Do. . . . . . . . . . . . . 

Do . . . . . . . . . . . . . 
Do . . . . . . . . . . . . . 
D ~ ,  . , , , , , . , , . . 
Do . . . . . . . . . . . . . 

I Do. . . . . . . . . . . . 

Do.. . . .. . . .. . . . 
Do.. . . . . . . . . . . . 
Do.. . . .. . . . . . . . 
Do.. . . . . . . . . . . . 
Do.. . . . . . . . . . . . 

Do.. . . . . . . . . . . . 
Do.. . . . . . . . . . . . 

Hidden Inlet, Peane Canal.. . .. . . .. .. .. .. .. .. .. .. .. .. . 
Iinlibut Bay and part of I'ortlarld Canal. .. . . .. . . .. .. . 

Portland Canal (middle sheet). .. . . . . . . . . . . . . . . .. . . .. . 
Bear River Plats and head of Portland Canal . . . .. .. . 
Boca de Quadrn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Vixen Bay, Bocn de Quadrn . .. . . .. . . .. . . . . .. .. .. .. .. .. . 
Behm Canal, lower part (southeastern Alaska) . . . . . . .I 
South end of Mary Island and western parts of Cat 

Islaud and Duke Island. 
s l~ore  liue, Danger PUSS, etc. . . . . . . . . . . . . . . . . . . . . . .. . . . . 

i Duke Hnrbor . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . .. .. . , 
Morse Cove.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
East shore Duke Island, A Vense to A Choskce . . . . . 
Fitzgibbot~ Cove, southeastern Alaska. .. . . . . . . . . . . . . 

I 
Saks Cove, southeastern Alaska.. .. .. .. . . .. . . . . . . . . . . . 
Shoalwater Pass, southeastern Alaska. .. . . . . . . . . . . . . 
SIneatOn Day Anchorngc, southeastern Alaska.. . . . . 

11 
Rudyerd Bny,.southenstern Alaska. .. .. . . .. . . . . . . . . . . . 

I 
Walker Cove, soutl~enstern Alaska.. . . . . . . . . . . . . . . . . . . 
Thotne Arm, .wotheaster11 Alaska.. . . . . . . . . . . . . . . . . . . . 
Carroll Inlet and George Ir~let, southeast err^ Alnukn. 
Tea Cove, George Inlet, southeastern Alaska; Great 

Cove, Carroll Inlet, southenstertr Alaska. 
Ueh1n canal (upper part), southeastern Alaska.. .. . . . 
nell ~~m,Conveniel l t  Cove, and McDonald Boy, south- 

Do. . . . . . . . . . . . . 
Do.. . . . . . . . . . . . 

Do.. . . . . . . . . . . . 
Do.. . . . . . . . . . . 
Do. . . . . . . . . . . . 
Do.. . . .. .. . . .. . 

1-40, om . . . . .do . . . . . . . . . . . . .. . . .. . . 1888. 
Various. H.I..Fordand J.McHenry 1888. 

1-10, ax, 

1-10,000 

1-4,800 
1-4,800 
I-4,800 

1-10, 000 

1-10, ax, 
1-10, mo 

1-10, 000 

1879 
1880 

188q 
1878 
21 17 

2118 b 

. . . . .do . . . . .. . . . . . . .. . . . . . . . 1%. 

. . . . .do.. . . . . . . . . . . . . . . .. . . . 1886. 1 . . . . .do . . . . . . . . . . . . . . . . . . . . .I 18gz. 

. . . . .do . . . . . . . . . . . . . . . . . . . . . 1892. 

. . . . .do . . . . . . . . . . . . . . . . . . . . . 18gz. 

. . . . .do . . . . . . . . . . . . . . . . . . . . . 1 1886. 

. . . . .do . . . . . . . . . . . . . . . . . . . . .' 1%. 

. . . . .do . . . . . . . . . . . . . . . . . . . . . j 1%. 

. . . . .do . . . . . . . . . . . . . . . . . . . . . i 18w. 

*The general title of this sheet is Harbor Sheets, Behm 

enstcrll Alaskn. 
Unuk River (topographical reconnaissance). .. .. . . . . . 
Topographical reconnaissance of the Unuk River 

from mouth of Second Canon to the 10 n~arine 
league limit. 

Stikine River (topographical reconna~ssance). . . . . . . 
. . . . .do . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 
Xtolin Harbor, Wmngell Island.. . . . . . . . . . . . . . . . . . . . . . 
Stikine River, from Point Rothsay to Popoff Glacier 

reconnaissance). 

Arbitmry. J. McNenry and A. M. 1888. (?) 

2141 
2178 

- 
- 214.5 

2143 
2138 a 
2130 

Arbitmry. 

I-5,000 

I-40,m 
I-20,000 
1-60, 000 

I-10,m 

140,om 

1-20, ax, I.. . . .do . . . . . . . . . . . . .. . . . . . . . 18g1. 
I-m.om . . . . .do . . . . . . . . . . . . . . . . . . . . . IQI. 
I-40,000 . . . . .do . . . . . . . . . . . . . . . . . . . . . 1891. 
1-40, ax, . . . . .<lo . . . . . . . . . . . . . . . . . . . . . 1891. 

I-40,000 E. I:. Dickins. . . . . . . . . . . . . . 1893. 
1-40, 000 . . . . .do . . . . . . . . . . . . . . . . . . 1894. 

neecher. 
J. hlclienry .. .... .... .... . 
H. I,. Ford.. . . .. .. . . . . . . . . . 

1 
W. f. Kay. .. .. .. .. .. .. .. .. 

J. hlcIIenry ...... ........ . 
H. I.. Ford.. .. .. .. .. .. .. .. . 
W. I. Mooreand 1i.L.Ford. 

1892. 
18g2. 
1892. 
1892. 

1-10, 000 '. . . . .do . . . . . . . . . . . . . . . . . . . . . 

1888. (1)  
1888. (?) 

1888. 
1888. 
1892. 

I-Io,ooo) 

1-10, ax, 

1-10, ooo 
1-10, mo 

.rial, soutlieast Alaskn. 

W. I. Moore and J. J. Ern- 1 1%~.  
soule. I 

H. B. hlansficld.. . . . . . .. . . 

. . . ..do . . . . . . . . . . . . . . . . . . . . . 

. . . . .do . . . . . . . . . . . . . . . . . . . . . 

. . . . .do . . . . . . . . . . . . . . . . . . . . . 

I - 4 0 , ~  
1-40. ooo 
1-10, 000 

I-40,000 

J. A. Flenlcr.. . . . . . . .. .. . . . 
. . . . .do . . . . . . . . . . . . . . . . . . . . . 
G .  Davidson.. . . . . . . . . . . . . . 
E. F. Dickins.. . . . . .. . . .. . . 

1893. 
1893. 
1869. 

1893. 
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State . I Localities . Registered I numlrr I . I T o n m p h e r  . Date . 

J . E . McGrath ............. 
0 . . Tittmann ........... 
W . I . Moore and H . L . 1893 . 

Ford . 

Alaska ............ Stikine River. from Popoff Glacier to Big Bend ....... I 
l)o .............' Stikine River, from Big Bend to Ten League Post .... 
Do ............ Keku Strait ............................................. 

..... do ..................... 1892 . 
W . I . Moore and J . J . Ern- 1892 . 

soule . 
..... do ................... I892 . 
IX . B . Mansfield ............ 1%. 
.... .do ..................... 1%. 

..... do ..................... 1%. 

.... .do ..................... 1%. 

. . . .  .do ..................... 1%. 

.... do ..................... 1%. 

. .............. . G D IIarber 1894 . 

Do ............ 

Do ............ I Saginaw Bay ........................................... 
Chapin Bay, Hamilton Bay, and Seclusion Harbor . .  

Do ............. i Security Bay .......................................... 
Do ............. ! Frederick Sound and Stephens Passage ............... 
Do ............. Wocwodski and Eliza harbors ......................... 
Do ............. i Cleveland Passageand vicinity ........................ 
Do ............. 1 Gambier Bay ........................................... 
Do ............ 
Do ............. 
Do .:........... 

1.40. cco I J . Mcllenry ............... 1888 . 
J . D . McDonald ........... 1888 . 

............... . . 1-20, oa, J McHenry 1888 i . .............. . . . 1-20. 000 G K S~OCUIII 1868 

............... . . 1-20. 1 J Mcl-Ienry 1888 
.............. . 1-40. ooo A.M. Beecher 1888 I . 

1-10. ooo , G . Dnv~dson ............... 
i 

Stephens Pnssage and Seymour Canal ................ 
IIolkham Bay and Tracy Arm ......................... 
Lynn Canal and Stephens Passage (additions to to- 

Do ............. 
Do ............. 

P O ~ ~ P ~ Y  ) . 
Stephens Passage ...................................... 
Stephens Passage and entrance to Taku Inlet ........ 

............ . . 1-80. mo H U Mansfield 1 rRgo . 
.............. . . 1-40. ow E 1: Dickins i I 1 I % M  . 

Do ............ .I 
Do ............. 
Do ............. 
Do ............ 
Do ............. 

Do ............. 
Do ............. 
Do ............. 

Do ............. 
............. Do 

............. Do Lieut . Commander W . I . 1893 . 
Moore. U . S . N . 

... .do ..................... ; 1693 . 

.. ..do ..................... 1893 . 
J . G . Doyle ................ i l X g z  . 

I 

Port Snettisham ...................................... 
Port Snettishnm and Speel River .................... 
Slocum Inlet and parts of Whiting and Speel rivers 
Stephens Passage ...................................... 
I yonk-een Cove . Chatham Strait. and Lit~derberg 

I -1Xarbor . peril Strait . 
Lynn Canal entrance and part of Chathani Strait .... 
Lynn Canal and Taku Inlet .......................... 
Sketch of the Taku River (topographical) below the 

boundary . 
Head of Lynn Canal ................................... 
Topographical reconnalssnce of the Chilkat and 

Chilkwt inlets . 
............................................ Sitka Sound 

.......................................... Do ............ .I Sitka Harbor .I 
I 

DO ............ i .... .do .................................................. 
Do ............. Entrance to De Monti Bay and western shore of I Khantank Island . 
Do ............. t St . I'aul Harbor, Kadiak Island ....................... 

i 
G . Davidson and A . T . ' 1867 . 

Mosmnn . 
W . IX . Dall ................. 1872 . 

.do 1872 ... ..................... . 1 .... .do ...................... 1872 . 
do i 1872 ..... ..................... . 

G . Davidson and A . T . / 1867 . 
MosI1lall . 

W . H . Dall ................. 1871-72. I 
J . IX . Turtler .............. 
..... do . . . . . . . . . . . . . . . .  
.... .do ..................... 

! 
Do .............. Ilinlink Harbor. Unalaska Island ..................... 
Do .............' St . Michael ............................................. 
Do ............: St . hlichoel and vicinity .............................. 

.......... Alasliiland North- ; Porcupine River from Fort Yukon eastward 

Do ............. 1 Porpoise Harbor. Nagni Island ....................... 
Do .............. Sar~boru Harbor. Unalaska Island .................... 
Do ............. 
Do ............. 
Do ............. 

................... Popoff Strait and Hurnboldt Harbor 
....... Coal Harbor. Zochareffsknia Bay. Ungn Island 

................. Ilit~link Harbor (with hydrography) 

west Territory . 
Do ............. Porcl~pine River from Camp Colonna westward ..... 

.......................... Do ............. 1 Camp Colouna and vicinity 
Alaska ............ Kyskn Harbor, Kyska Island ........................ 

Do ............. 

Do .............. 
Do ............. 

Traverse line from bour~daryon Horty-Mile Creek to 
McQuestions Post . 

Traverse line from McQuestions Post down the 
Yukot~ to Flag No . 7 . 

Sketch showing the Fainventher Mountnitls and 
shore line from Dall A to Cape Fairweather . 
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Date. 

3%. 

1% 

1%. 

1%. 

1% 

1%. 

1%. 

1%. 

1%. 

1%. 

~Bgz. 

135. 

IW~.  

1888. 

1888. 

11188. 

1887. 

1873-74. 
188345. 

1883. 

1883. 

1883. 
1888. 
1888. 

1879. 

16% 

State. 

Alaska. ........... 

Do.. ........... 

Do.. .......... 

Do.. ........... 

........... Do.. 

Do.. .......... 

Do.. ........... 
Do.. ........... 

Do.. ........... 

Do.. .......... 

Do.. ........... 
DO.. ........... 

Massnchusetts .... 

Do.. ........... 

Do.. ........... 

Do.. ........... 

Do.. ........... 

DO.. .......... 
Pennsylvaniannd 

West Virginia. 

........... Do.. 

PJen trsy lvn  n in, 
West Virginia, 
nnd Ohio. 

Do.. ............... 
Michigan ......... 
Illinois.. .......... 
California.. ....... 

Do.. ........... 

Localities. 

PACIPIC c o ~ s ~ - m n t i n u e d .  

Alaska-Continued. 

Sketch showing shore line from Osar River to Icy 
Cape. 

Sketch showing Ynhtse base and shore line from 
Yahtla River to Icy Cnpe. 

Topographical reconnaissance of the Unuk River 
from mouth of Second Cafion to the 10 marine 
league limit. 

Topographical reconnoissnnce of the Chilkat and 
Chilkoot inlets. 

sketch). 
Taku River below the boundary (topogmphical 

....................................... Chatham Strait 

Tet~nkec Inlet.. ........................................ 
Alnskn Harbors, Killistloo and lower part of Fresh- 

number. 
Registered 

2175 

2176 

a178 

2179 

2182 

2184 

2185 

?icnle, 

--. 

1-80, om 

I-m,om 

Topographer. 

J.E. McGrnth. ............ 

..... do ..................... 

(I zl.n 

wnter Dny. 
Photogmphic reconnaissnnce of Chilkoot and Taiyn argg 

I-40,uxl 1 E. I:. Dickins. ............. 

inlets (sheets Nos. I ,  a, 3, and 4). 
Topographic reconnnissnnce of Chilknt River n ~ l d  

adjoining country. 
I'oint Turner, Yakutnt Uny. ........... ,. ............. 
Head of Portland Canal and adjoining country ...... 

MISCELLANEOUS AND WAR MAPS. 

Subplan No. 6, showing the boundary lines in tide 
water of a portion of the cities and towns in Bssex 
County, Mass., as  located and de611ed pursuant to 
chnpter 196, acts of 1881. 

Plan No. 7, showing the boundnry lines in tide wnter 
of n portion of the cities and tow~ls ill Bnrtlstnble, 
Plymouth, Norfolk, Suffolk, nlld Essex counties, 
Mnss.. as  located and defined p u r s u a ~ ~ t  to chnpter 
196, ncts of 1881. 

Pln1l No. 8, showing the boundnry lines in tide wntcr 
of n portion of the cities n t ~ d  towns in Suffolk nrld 
Essex counties, Mass., nu located and defiued pur- 

sun~lt to chnpter I+, ncts of 1881. 
I'lnn No. 10, showing the boundary lines in tide water. 

of a portion of the cities nnd towns in Essex County, 
Mass., as  locnted and defined pursunnt to chnpter 
196. acts of 1881. 

Plnlr showing the boundary in tide water of the 
cities nnd towrls borderiug on the sea in Uristol, 
Dukes, Nantucket, and pnrt of Barxlstnble nnd Ply- 
t ~ ~ o u t h  counties. 

............................ l%utof Hoosac Mountnin.. 
Stute line between PennsylvarJn and West Virginia 

from southwest cortler of Pellnsylvania to the. 

Mnrylnnd corner. 
Stnte line between Penr~sylvn~~in and West virginin, 

begitlnitlgat southwestcornerof Pennsylvauin ntld 
running east. 

Meridinn boundary of West ~ i r g i n i a  and Pellnsyl- 
vanin fronl the ohio River to the southwest cortler 

of Pennsylvanin. 
.do .................................................. 

Ilunlt Island, Lake Hurorr.. .......................... 
American Dottom bnse line. ........................... 
Round Top Station. ................................. 

Sketch showing positiotl aud approaches to Round 
Top A. 

I-qo,om 

z m  

am1 

2- 

1865 

1866 

1867 

1868 

1833 

15% 
18% 

1924 

1925 

1926 
1831 
1817 
1466~ 

14666 

... . .do.. ................... 

............. I I-40,m 

140,om 

1-40, om 

I 1-10, om 
, - , o m  
1-80, om 

140,om 

............ 
I-40,om 

1-2,soo 

r-80,ooo 

I-4o.om 

r-&,om 

1-80,- 

1-10, om 
1-40,COO 

1-40, om 

1-80, om 

1-40,om 
1-1,- 
1-5.280 

I-10,- 

4 m.to I in. 

1%. G. Ogden.. 

Lient. Commander W. I. 

Moore, U. S. N. 
... ..do .................... 
..... do ..................... 

............. J. A. Pletner.. 

............... H.P.Ritter. 

J. H.Turner.. ............. 
P.A. Welker.. ............. 

F. A. Walker, H. I.. Whit- 
ing, and N. S. Shaler. 

... .do ................... 

... ..do. .................... 

..... do ..................... 

..... ..................... do 

............. C. S. Fierce.. 
C. H. Sirlclnir nnd C. H. 

Van Orden. 

.... .do ..................... 

... ..do.. ................... 

..... do. .................... 
C. 13. Sitlclnir. ............. 

............. J.E. McGmth 
G .  Dnvidson and &. P. 

Dickins. 
... ..do ..................... 
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List  01 onginal topographic sheets, geog~ajhically arranged, registered i n  the archives o j  the United 
States Coast a?zd Geodetic Survey, eft.-Continued. 

I State. , Localities. / Kefistered l l u n l ~ r ,  / *nlc I TOPogra~he' I I 
I ) MISCELLANEOUS A N D  WAR h ~ ~ ~ s - c o ~ ~ t i n u e d .  I 

I 

California.. ...... .I Sketch of Moutlt I@la A . .  ............................. ! 
I I 

........... Do.. .......... . I  Part of Table hfountain, l'uolumne County 
DO.. .......... .! hloraines of Fallen Leaf Lake .................... i 

"I 
110.. ...... Yolo base line, preliminary examiuation.. .......... I 

I 

Do.. . . .  I Chattanoaga and approaches ......................... I 

Do.. .......... I Summit of Mount Diablo, Contra Costa County. ..... .I 
Washington and The Dalles, Columbia River ........................... 

Oregon. i 
C a l i f o r n i a ,  Ne- Lake Tahoe. Califorrriaand Nevada boundary survey 

vnda, Arizona. 
C a l i  f o r n i n  nnd 

Nevada. 
California, U t a h ,  

and Nevada. 
United Stntes ...... 

Alaska ............ 

Do.. .......... 

...... Nicnragua.. 
Virginia .......... 

North Carolina.. . 
South Carolina.. . 
Tennessee ........ 

Do.. ........... 

. Korth Cnrolinu.. 

.......... Do.. 

T e n n e s s e e  and 
Georgia. 

Tennessee ....... 

muri. I I 
I .............. .................................................. DO.. .do 

1 (not plotted). 
California and Nevada boundary survey, Colomdo , 

River a t  latitude so. ! 

Sierra Nevada and Wnhsatch mountains, diagram ) 
showing proposed connection. 

Map of United States on Lambert's zenithal projec- 
tion. i 

Geographic chart from Tobolsk to Cape Chukobslii, I 
made during Siberian Expedition under command 
of Vitus Ivanovich Bering, 1725 and 1739. 

Chart of voyage from Kamchatkn to discover North 
America, by Captain Comma~rding nering, 1741, 
from journal kept by Swen Wnxel, lieutenant of 
fleet. 

................................... Grey Town Harbor 
Manassas Junction and vicinity, Collfedemte de- 

fenses. 
Attack on Fort Fisher ................................ 

I 
Defellses of Chnrleston.. ............................ 
Approaches and  defenses of Knoxville ............... 

i 
Lookout Valley north of Wauhatchee and parts of 

i 
Imkout  nnd Rnccoon mountains. 

Goldsboro west of the Wiltnington nnd Western 
Rnilroad, including its defenses and portions of 
Neuse nnd Little riven. 

Approaches to Goldsbro, west of Wiltniugtoll nnd 
Western Railroad. 

Surntr~it of 1,ookout Mountain (and tmcing) I ......... i 
Appronches alrd defenses of Krloxville .............. .I 

Do.. ........... 
Do. ........... 
Do. ............ 

Georgia ........... 
Do.. ., ........ 
Do. ............ 

I l l i n o i s ,  X c n -  
tucky, and Ten- 
nessee. 

Alabama .......... 
Tennessee, Missir 

sippi, a ~ i d  Ala- 
bmnn. 

Illit~ois. ........... 
Do.. ........... 

Ken t u c k  y, Illi- 
nois, and Mis- 

i 
G. Davidson and iJ. 1:. 1879. 

Dickins. 
L:. Hergeshein~er.. ........ 1 1879. 

do . .  .\ 1879. ..... ...,.............. 
G .  Dnvidsorl and C. Rock- 1876. 

well. I 
G. Davidson .............. .I 1880. 
E. Xiergeshei~ncr.. ....... ./ 1880. 

I Supplement, map of the battlefield of Chattanooga. .: 
Approtlches to Nashville from the south and west. - - a 

Edgefield and approaches to Nnshville from the nort l~.  

Chickamauga battlefield.. ............................. 
Mission Ridge ( tncing) .  .............................. 1 
Tlattlefield, supplerncntary sketch ( t m c i ~ ~ ~ )  . . . . . . . . .  I 
Tennessee River, from Paducah, Ky., to Cliftot~ : ' 1  

Tenn. (reconnaissance). 

1 
Tennessee River. from Chickasw to Plorencc ...... .I 
Tennessee River, from Clifton. Tenn., to XnstlwlZ. 

Miss. (recounaissnnce). 
1 

River front and harbor of naval depot at  Mound City. I 
Nnvy-ynrd at Mound City. ............................ I 
Mississippi River, from Cniro to Grays Point (recon- 1 

naissnnce). I 

1-5, om 
Various. 
1-10, mo 
1-I0,mo 

1;. W. Dorr ............... . '  1~65. I 

1 
2m1a 1.. .......... 

gzo ( r-10,- 1 

P. C. F. West ............... 
11. L. Whiting. ............ 

2x31 h 

1875 
QR 

Gen. J.G. Fosteralldll. 11. 1~3-64 .  
'rnlcott. 

W. I;. Snlith and 1:. W. 1 % ~ .  
Dorr. i 

1865. 
1 % ~ .  

............ 

I - I O , ~  
I-10,000 

do 1863. .... ..................... 
P. W. Dorr.. ............. 1.4. 
J. W. Doll11 . . . . . . . . . . . . . . .  1.4. 
C. H . k y d .  ................ 1864. 

......... MajorMonhnrl.. 1R64. (1) 
. . . . . . . . . . . . . . .  C. H. I losd..  1865. 

P.H. Gerdes.. ............ 1865. 

I-4,000 ..... d o . .  ................... 
I-ro,mo ... . . d o . .  ................... 11164. 

.... ..................... 1-20, oa, .do 



REPORT FOR 1895-PART 11. APPENDIX NO. 11. 457 

List  of ongi7zal tojograflh ic sheets, geopaflhicaLCy a ~ m 7 z p d ,  r~:yisfc~-cCE i~ the archives of the Upzited 
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Stntc. : Localities. 

Illinois and Mis- Mississippi Kivcr, from Grnys Point to Wittenberg 
souri. (reconnaissance). 

................................................. ............... DO.. do .  
Do ............. Mississippi River, fronl Wittcnberg to St. Mnrys 

(rcconnnissn~~cr). 
Illinois nnd Kelt- Ohio River, frotn Mound City to Cairo (reconnnis- 

tucky. sance). 
Illinois n ~ ~ d  X i s  Mississippi River, fronl Wittenberg to St. Mnrys 

souri. (recon~~nissar~cc). 
Louisin~~n ......... Red River nbore ~ lexandr ia ,  sllowing position of 

breakwnters nt the Falls. 
... Do.. .......... . j  Approaclles to FortDc llussy (below Alexandria). 

JIissouri .......... hlilitnry Defenses of St. Louis.. ....................... ! ............................................. ............ Do Cnrondelet 
Do .: Fortifications of St. Louis.. 

i ........................... ........... 
................................ Do. ........... . j  St. Louis and vicinity. ./ 

1-40. OOO I.. . .  ..................... 1865. 
. . . . . . . . . . . . . . . . . .  186s. 
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UNI'1'P:D STKrlCS COAST AND GEODETIC SUIZVXY. 

Lis t  of original hydrograjhic sheets, geograjhicalCy arrav..ed, registered i n  the a~chivcs of the Uxifed 
States Coast and Geodetic S u r v e y f r o v ~  Ja?azcary, 1834, to Decen,ber 31, 1895. 

- - -- - - - . - . . - - - 
I I 

Stnte. 1,wnlity. t c  nunlber. Dnte. 

- -. .... -. ... - . j 

...... ..................... Lnbrndor.. ....... .I Isle of I'onds to Cope Chudleigh.. 
................ I llrofile chnrt, Nortll Atlantic Ocean.. ................. 

... ..................... ; 1305 1-4C0, 000 1. .do .................. hInine to Xnssn- i Gulf of Mninc aud  Gcorges Sllonls.. 
cllusetts. 

..... . 
hlnss;lcllusetts. j and hlnssachusetts. 

1853-75. I i 
N o v n  S c o t i n  to ; Off Cape Snbleandcoastsof Moinc, New Hun~psllirc, ! 1208 11-1, -,ax, J.A. Iiowell, G.S. N.. 

..... ................... ... I n  to n s  I 1 of I s e e  X .  3 0 ) .  13031~ 1-4w. cca C. 1,. Sigsbee, U. S. N .  

1S72--j3. 

167.5. 
cllusrtts. / 

..... ...........'... ................................. ..... . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  .................. i Do.. ..do ... ... J. A. Ho\vell, U. S. N.. 187.4. 

/ 1 1  M I  1 1302 b I&, I1I1 d o  1 1874. 
. . .  Do, .  . . . . . . . . . . . l  Off h i r l e ,  New Imluyshire, nnd h lnsuc l l~~se t t s . .  700 

hlni~lc  nnd Xew ( h la t i~~ icus  Rock to Isle of Shools (see No. 1305,) ....... 1304 
IInmpshire. i 

nrnine ............. / Cnsl~cs ~.cdgc, Gulf of hfnille (sec s o .  1305). ......... .: 1303 b 
Xew 11nnll)shirc. .: Jcffreys Ledge (see No. 1305). ........................ .i %1 

...... t - 3 m , u  A. Murrny. U. 5. h.. ::I r8~6-sj. 
........... 1-m,ooo 11. Plntt, U. S. 

hlr~ssnchusetts .... Mnssacllusctts Bay, Stellwnge~r Ilnrik.. ............... I 516 ooo 1 11. S.  Stellwr~gen, U. S. A' . . 1854-55. 
..................... Do.. ........... Mnssuchusetts Uny, Stellwagen llnnk (see No. 1305). ., 457 I . - I w , ~ ~  .... .do 1654. 

Do. .  hInssnchusetts const (see No. 1305) ................... .I 593 I - 3 0 0 , ~  C. K. 1'. Kodgcrs, U. S. N 155; I ... ........... 
Do.. . . . . . . . . .  Gcorges Slloul ...................................... . . I  1~07,.  1-3,018 ... 1855. 

....... DO .......... 
.................... . . . . . . . . . . . . . . . . . . . . . . . .  . .  DO., . . . . . . . .  

DO.. .......... ........................................ 1837 1-400, mu 1 J. E. l'illsbury, U. S.N. .  .. 
Do. .  . . . . . . . . . . .  Snntucket Sllonls, Davis Dnnk nud Fishing Kip . . . . .  . . . .  

........... ....... 
Do.. ........... Snr~ tucke t  Shoals, upproaches (see Xo. 1305) . . . . . . .  .. 1853-4-5-6. 

..................... Do.. . . . . . . . . . .  Nn11t1icket to the  sonthwnrd.. ........................ 1853. 
...... 

I'loridn. across Gulf St renn~) .  
Do.. ............... .do .................................................. .. . . . . . . . . . . . . . . . . . . . .  18%81. 

. ................. Massachusetts to Georges Bank to Cope Hattcrns . . . . . . . . . . .  Conlpiled 1S60-81-Hz. 
North Cnrolinn. 

1874. 

Do.. ........... 
>fassnchusetts to 

Virgil~ia. 
Mnssnchusetts to 

Delnwnre. 

I-40,cca i C. D. Sigsbee, G. S. N ...... 
1-150,1111 ! T. S. Phelps, U. S. N ........ 

Cnpe Cod to Cnpc Lookout.. ......................... .' 1.459‘~ 
Nantucket to Cnpe Henry (see I o s .  1499 a, 6) ........ .I 1537 

New York. 
hlassncln~settsnud 

Khode Isltu~d. 
x e w  York to Ber- 

n~vdn .  
Do.. .............. 

x e w  York to  Dcl- I 
awnre. 

DO.. ............... 
Do.. ........... 

I , ~ r o w n s o n ,  U. S. X. I 
Gay Iicnd to Cnpc lIctllope~l ( com~i l ed ) .  . . . . . . . . . . . .  

1-1, m ,  cca 
1-1, -,mu 

J. R. Bartlett, U. S. N ..... .! IF&. 

J. K. Bartlctt nnd W. 11. I 1882. 

...................... 
1 1 I 

No Mnns I.und to IJoint Judith..  . . . . . . . . . . . . . . . . . . . . . .  2Sj 1-100, mu J. Swnrtwout, U. S. X.. ... .i IRSI .  
I 

hfoutnuk Point to Gibbv Hill 1,igllt (soundings rind ' 11- ( r  
te~nperntures).  

.do . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 6 b 

x e w  Jersey..  .... .i Unrnegat to Cnpc hfny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  740 ) I--w, nx, 

D e 1 a w a r e  n 11 d Southeast of  ela aware ~ a y  entrance. ................. 
Maryland. 1 

461 

j 
1-7zy,600 i Conll~iled. ....... .........I 1882. 

?.. s.l'hcll,s, U.S. X 

......... S. P. Lee, U. S. N . .  

I - ,  
3Ioutuuk Point to Cape Henlopen.. .................. 1 1558 1 - 3 0 0 , ~  

.do ................................................. .' l w  . 1-400, ow 
nlock Island to  Cape IIenlopetl . . . . . . . . . . . . . . . . . . . . . . .  101 I-qw, ooo 

1661. 
1847. 

I 

. . .  d o . .  .................. .I 1SS2. 
W. H. Hmwnwu, O. S. I.. .I 18826j. 

T. R. Cedncy, U. S. N..  .... 
.... .do ..................... 

....... 

16.42. 

1844. 
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List  of original hydroqraphic sheets, geographically arra7ged, regisfered i n  the archives of the United 
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--.- . - - - . -. . - -... - 
I 

Stnte. Localities. I Date. 
. 

Delaware toXorth 1 Cape Henlopen to Cape Hatteras. 
i ..................... 237 : 1-4m,au 1 T.A. Jenkins, V. S. N.. ... rQg-50. 

Carolina. I 
Delaware to Mary- 

land. 
Virginia.. ........ 
Virginia to North 

Carolina. 
Do.. ........... 

Cape Henlopen to Cape Charles.. ..................... 

Cape Charles t o lhe  eastward.. ........................ 
Cape Charles to Cape Hatteras. .  ...................... 

Cape Henry to Cnpe liatteras ......................... 
Do.. ........... Cape Iieury to Cape Lookout (see Nos. 1498 a ,  6). ..... 1gma I&, w o  ( J. R. Uartlett. U. S. N ..... .! 1881. 

1720 , 1-200, a)o 

2118 1 1-100, au 
1721 : I-m,- 

! 

J. E. Pillslrury. C .  S. N.. ...' IM. 

! 
C. E. Vreeland, U. S. N..  ... 1892. 
J. E. Pillsbury, U. S. N.. ...I 1886. 

674 , I - m , a u  A. Murray, U.S. N . .  ....... I 1859. 

A. Murray, U.S. N..  ........ 1859. 
d o . .  (185% ..... ................... 

...... J. K. Uartlett, U. S. N 1 1-81. 

... 0. H. ljerryman, V. S. N 18.55. 
I 

..... J. K. &?rtlett, U. S. N.. 1%. 

......... K. Platt. U. S. X . .  .' 18654. 
A. Murray, U. S. N..  ...... .! 1860. 

! 
J. K. Uartlett, U. S. N.. .... .: 1880. 

North Carolina.. .. Cape IIatteras to Cape 1:ear.. .................... 686 I -m,mo  
" " 1  767 1-500,- Virginia to North (:ape Henry to Cape Lookout. ......................... 

Carolina. 
Light to ~ u ~ i t e r  lulet (Gulf Streall1 exam- m ,  mo 

Florida. 
Do.. ........... 

North Carolina to 
Bermuda. 

North Caro l i~~a . .  .. 
North Carolina to 

Florida. 
Xorth Carolina to 

South Carolina. 
Xorth Carolina to 

Bahamas. 
North Carolina to 

Florida. 
North Carolina.. .. 
NorthCarolinaand 

South Carolina. 
.. South Carolina.. 

South Carolina to 
Florida. 

South C n r  o l i  n a  
and  Georgia. 

DO.. .............. 
......... 1:lorida.. ., 

to Cape San IHas (Gulf Strean1 axis 
temperature). 

. .  Cape Hntteras to I ler~nuda Islands (tenlperatures). 

Ocracoke Inlet to Cape Fear .......................... 
Cape 1,ookout to St.Augustine ........................ 

Cape I.ookout to Cape Romain ........................ 

&o,ooo 

' 1563a I-729,600 

8&1 I I-qo.030 
768 1-500,- 

1458 b 11-1, m , -  

Cnpe IIatteras to Uahatna Islands ..................... 

Cape 1,ookout to St. Augustine ........................ 

Wrying Pan Shoals.. ................................... 
Cape Fear to Cape Komain ............................ 

..................................... Coast approaches 
Coast approaches (conden~ned)  ....................... 

...................................... Coast approacllcs 

.do .................................................. 
......................... Fenrandina to Cnpe Florida.. 

14$b 

I 
1-1, m, wo Compiled.. ............... .( 1880-81-82. 

I 

14CO,030 J.Y.Uart1ett.U.S.N ...... i1881. 

I-40,mo W. 11. Brownson, U. S. N. .i 1882. 

r-300,wo J. P. Uankhead, U. S. N ... 1859. 

...... 
i 

I - m ,  om J. N. Maffitt, L.. S. N . I  1857. 
.... 1-3~0,ooo T. B. Huger, U.S.N.. 1858. 

717 I-300,000 ... . .do .  .................... 18s.  

... 728 1-300, wo J. P. Uankl~ead, U. S. N. 1860. 
. 770 1-400,- 1 A.Yurmy,U.S. N. .  ....... 1860. 

Do.. ........... St. Augustirre to Jupiter Illlet (see Xo. 1498). .......... 
~ o r t h  Carolina to ( Cape Fear to Sav :~nr~a l~  River (sectiot~ lines across 

Georgia. I ~ u l f  s t ream).  
Florida.. .......... 

Florida. .......... 
Florida a 11 d Ha- 

hama. 
filorida. ........... 

1881. 
1881. 

1t?81. 

1881. 
1885. 
1885. 

1w. 
1869. 
I~WS. 
18611. 
1866. 
1882-83. 

1875-76. 
1877-78. 

1857-58 
1854-55. 
1872. 
1875-7677. 
1875-76-77. 
1854. 
1856. 

St. Johns River to Jupiter Inlct (section lines across 
Gulf Stream). 

Gulf Stream sectiot~ l i r~es  .............................. 
Straits of 1:Iorida ...................................... 
Straitsof Florida and Sorthwest I'rovidencc Chan~lel .  

Straits of Florida ...................................... 

~ s m c  14CO,cca I J. K. Bartlett, U. S. N ...... 
1 9 9  I-506,880 . . . . .  do  .................... 

1957 I-506,880 ... ..do ..................... 

1959 I-506,880 ..... do ..................... 
1 6 3  I -m.am J. E. Pillshury, U. S. N. .  . 
1625 1-200, 04) 1.. . ..do .................... 

logo I-4m,om I . K. Platt, U. S. N. .  .......... 
..................... . logI 1-400, I.. ..do 

1Mg I - p , m o  ( J. B. pillstury, U. S. N.. ... 
.......... 16 I-160,000 . K. I'latt, U. S. N.. 

1956 1-400, "o .... .do ................... 
.. 

1354 
1 3 s  
5% 
483 

1138 

1353 
1351 
420 
528 

DO.. ............... 0 ...................... - ....................... 
DO.. ................ .do ................................................. 
Do.. .......... .I Straits of Florida, Sombrero Key to S i n d  Key..  ...... 

1:lorida and  Cuba.' Straits of Florida, Key West to Cuba.. ................ 
Bahama ........... 
Florida. ........... 

Do.. .......... 

Florida. ........... 
1:lorida to Texas 
Louisiana ......... 

Do.. ............... 
Florida' to Louisi- 
ana. 

I&, ooo 
1400,ox 

1-1, m, m 
1-1, ~ 0 , 0 3 0  

I&, ooo 
1-500, ooo 
1-400, 030 
1-600,ooo 
1-662,oso 

Bahalna Bank to the eastwnrd (see KO. 14+q) ......... 
Key West to Charlotte l larbor ........................ 
West coast al~pronches..  ............................... 
Gulf of blexico, southeastern part .................... 
Gulf of Mexico (soundings lind temperatures).  . . . . .  
.... .do .................................................. 
West coast. ............................................. 
Tortugas, half way to Rio Gmnde..  .................. 
Mississippi Delta ..................................... 

.do .................................................. 
Between Key West nnd Mississippi Delta (soundings 

a n d  temperalures). 

.......... 
C. D. Sigshee, U. S. h' ...... 
..... .................... d o .  
B. 1:. Sands, U. S. N ........ 
..... do ..................... 
J.A. Howell, U. S. h' ....... 
C.D. Sigsbee. U. S. N .  ..... 
... ..do ..................... 
B.P.Sands, U.S. N... ..... 
..... do ..................... 



REPORT FOR 1895-PART I1 . APPENDIX NO . 11 . 463 

List of orzginal hydrograjhic s l ~ e t s .  geograflhicalCy arra~tged. registeyed i78 the archives of the Li7zitcd 
States Coast and Geodetic Survey. etc.-Continued. 

Hydrographer . Date . 
-- 

. . . . . ...... C D Sigsbee, U S N 1875.76-77 

Registere 
number . 
- . 

12.50 

1352 

657 

1355 

1356 

1137 
1514 a 

1514 b 
1599 
16m a 

1600 b 

16m c 
16m d 

16m e 
1563 b 
818 

2139 

2138 

2'37 
2136 
2171 

2172 

2173 
1931 
zooo 

ZWI 

2003 
2006 

1940 
179h 
I795 
1794 
1793 
648 
4 7  
895 

2027 
1 79s 
1640 
1838 

1839 

- p~ - .. 

Stnte . 
-- 

K . Plntt. U.S.N ............ 18jz . 
J . R . Rartlctt. U.S. N ...... rH7y . 

............... . Coustructed 1879 
. . . . . ...... J R na r t~e t t .  u s s 1878-79-60 

. . ...... . . C D.Sigsbee, U S N 1876-76 

Localities . 

1692 
1691 
1% 

Do ........... . I  West Quoddy Head to J ims Head . . . . . . . . . . . . . . . . . . .  
Do ............. Jitns Ilead to Black Point Cove ........................ 

. .... .do ..................... 187678 

. ..... .do ..................... 1876-78 . J . K . Eurtlett, U.S. N ...... 1879 . 
. .... .do ..................... 187Wk-81 

A . Munny . U . S . N ......... rB66 . 
. ......... . J Nergeshein~er 1692 

Do ............. 

..... do ..................... 1892 . 
C . h1 . Dache ................ 16go . 

............. . . . J A Vlennuer 1890 

............ L o t t i s i a n a  and  I Southwest Wss a n d  mouthof  Rio Grnnde 
I Texas . 

..................... Lorrisiann to Flor- ! Rio Grande, half way to Tortugns 

I idn . 
....................... I. o u i s i  n 11 n t o  I Tiulbalier Ray to  Galveston Dnr 

Texas . i 
Mexico ........... 1 I3etween Mexico nnd the  Yi~cntnn Banks (northeru 

j part) . 
DO ............. Betwee11 Mexico nnd the  Yucatan Bnilks (southern i part) . 

Block Point Cove to Cape Wnsh, i~rcluding Little 
Mnchins Bay . 

Do ............. 
Do ............. 
Do ............. 

.... .do ..................... 16go . 
J3 . Rllicott ................. i . 
F . 11 . Crosby, U . S . N ...... .I 1%7 . 

. .................... .... .do . I  1887 
................. . ..... do 1.W7 

..... do ..................... 1687 . I . .............. . . C 0 Doutelle 1561 

... .do .................... ' 1861 . 
. ............ . . H L hlnrii~din 1866 
. . . ....... . . S M Ackley. U S N 10go 

....... . . . . . F K Crosby, U S N 1887 
. . .  . .do . .  ................... 1888 . 

. .... .do ..................... 1888 

110 ............. 
Wcvt Indies ....... 

~o ............. 
Do ............. 

~lloridu to Texns . 

Lnbrndor .......... 
nIaine and  New 

13rr111swick . 
Do .....:....... 
IJO ............. 
DO ............. 
Do ............. 

DO ............. 

............. Do 
Do ............. 
Do ............. 

DO ............. 

DO ............. 
Do ............. 
Do ............. 

Cross Island to Nash Island, off shore .................. 1576 
Machias Bny, entrance nnd Cross Island Narrows ..... 
Machias Bay, Bucks Head to-Round Island ............ 1688 

Yucntntl C h n ~ ~ n e l ,  Cnpe Sun Antotlio to Cape Catoche . 
.... \Vest India Isln~lds aud  Car ibben~~  Sen (compiled) 

West Irldia Islands and  Cnribbenn Sen ( in  colors) .... 
Cnrihl>ea~~ Sen (temperntrlre sections) ................ 
Gulf of nlexico, Yucntan Channel and  Florida Straits 

(tell~pcrntures) . 
Gulf of Mexico, Yucntan Chaunel nnd PloridnStrnits 

(cross sections) . 
Gulf of Mexico, Egtuoi~t  Key to Pndre Islnnd ......... 
Gulf of hlexico (profile lines) ......................... 
Cnribl~enr~ Sea .......................................... 
Caribbean Sen (profile nud temperntures) ............ 
Eclipse Harbor ......................................... 
Monutnent S t r m ~ n  . North Lake, nt~cl Thorofnre ...... 

Grnud Lake, head to Piuey Point ..................... 
.............. 1 Grand Lnkc, IJincy Point to nlnck Rock 

Grand Lake.  luck Rock to Roulld Rock ............. 
Grn i~d  Luke, south eud Chiputueticook Lnke to Hiuk- 

Icy Point . 
Clliput~~eticook Lake, Iiinkley Point to Musquosh 

River . 
. ... Chip~~ t i~e t i cook  Luke, Musquash River to St Croix 

St . Croix River, St . Croix to Jo George Kips ........... 
St.Croix River, Jo  George Kips to Meeting Ilouse 

Kips . 
St  . Croix River, Meeting House Kips to  Millbury 

Brook . 
.... . St Croix River, Millbury Brook to  Gibbs Lauding 

......... . St Croix River, Gibbs I, m~dir lg  to Rynlls Kip 
................... St . Croix Rivcr, Ryntrs Kip lo  Cnlais 

..................... . 

.... .do ..................... 
J . M . Hawley and  F . H . 

Crosby, U . S . N . 
. . ..... . . J hI Ilnwley. U S N 

.... .do ..................... 

... . .do ..................... 

110 . . . . . . . . . . . .  i St Croix River, Cnlnis to Onk Day 
Do ............. St . Croix River, Onk Bny to Robbinst011 ............... I ............. . . Do St Croix River, Robbinston to 11ort11 end Deer Island 
Do ............. St  . Croix River, 11orth end Deer Islr~lld to Eastport ... 
Do ............ : Iientl harbor a n d  enstern npproacl~es to Frinr Iloads . 
Do ............. Friar  Ronds, Ketldnll Head to Lttbec .................. I 00 . . . . . . . . . . . .  I'riar Islnltds to \Vest Quoddy Head ................... 

Maiue ........... .I Col>scook nay . Treat Islnnd to Sl~nckford IIend . . . . . .  

. 1868 
18S6-87 . 

. 1656 

. 1886 

. 1% 

. . ......... . . A S Stlow. U S N 
. ..... . J.M. Hnwley. U S N . ..... . . . . & D P Henld, U S N 

Do ............ 
Do ............. 
Do ............. 

Do ............. 
Do ............. 

. 1883 

. 1886 . 1885 

Cobscook nay, Shnckford Head to Dertbows Neck . . . .  
Cobscook Dny, Denbows Neck to  Peu~broke .......... 
Cobscook Buy, Denbows Neck to Drnnl Islnud nnd 

Whiting . 
Cobscook Day, D r u u ~  Islalld to Derlnysville ........... 
West Quoddy Hend to Cross Islnnd, off shore ......... 
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List of original hydvograjhic sheets. g-eog~a#hicaZ& arranged. registered i?~ [he archives of the United 

States Coast and Geodetic Survey. etc.-Continued. 

Localities I Reg5ster~ 
number . Scale . Ilydrogropher . 

Maine ............. 
Do ............. 
Do ............. 

............. Do 

............. Do 
Do ............. 
Do ............. 
Do ............ ' 
Do ............ 
Do ............. 

............. Do 
Do ............. 
Do ............. 

............. Do 

1 . 1 0 . ~  U . D . F . Kenld. U . S . N ..... 1885 . 
1-10. wo .... .do  ..................... 1885 . 
1-10. ax, .... .do ................... 1835 . 

. ... ..................... 1-10. ax, ..do 1885 
I-1o.m F . F . Kes ................ I 1870 . 
1-10. ax, A.S. Snow. U . S . N.. .... ...I 1&83 . 
1-10. ax, P.F. Ncs .................. 1 . ... ...................... . 1-10, om . .do 1870 
1.10. om 

I J . E . Pillsbury. IT . S . N ..... ' IW . 
1-40. uoo ( 1'. F . Jewell, U . S . N ........ ( 1878 . 
1-10. ooo I3 . D . F . Henld, U . S . h' ..... / 1fi84 . 
1-10, ax, ... ..do ..................... ' 1885 . 

..... 1-10. coo do  ................... ..! 18% . 
1-10,- .... .do .................... ! 1883 . 

I 

Machias Bay. Rou11d Island to Machias .............. 
................. Libby lsslar~ds to I. itlle Kennebcc m y  

Englishmans Bay and  Rogue Island Harbor .......... 
............................... C h n ~ ~ d l e r  Day a i ~ d  Kivcr 

.......... Moose-a-bec Reach and  easterr1 approaches 
... Black Ledges to  Egg Rock and  blud lIole Channel 

Great Wass Island to Nash Island ..................... 
........... Indian nnd West rivers to Plumtner Island 

Black Rocks and  vicinity ............................. 
Nash Island to Schoodic Point, off shore .............. 
Pleasant Bxy 
Pleasa~l t  River ........................................ 
Harrington Bay and  tributaries ....................... 
N a r r a g u n y s  Day to Half Tide Ledgc and  Pigeon 

Hill Uay . 
I ... ...................... . 1.10. ooo ..do 1BH3 

1-10. coo ... ..do ..................... 1 1881 . 
. . . . . . . . . . . .  . 1-30. wo H G Colby U S N . I  1882 

. .... ..................... 1-10. coo .do ! 1881 

... ................... . 1-10. ax, , ..do . I  1881 
. . .............. r.lo.ax, II Anderson 1871 

I-40.m J . I7 . Moser, C . S . N ....... . I  1877 . 
. . . . . . .  . 1-20. nr, I C I Chester, U S N .. 1879 
. ............... . 1-10, ax, ) J W.Donn ., 1873 

... ..................... . 1-10, 1. .do i 1873 
. ........... . 1-10, ow N A~lderson ...I 1867 

1 

Do ........... ..I Narragungus Bay, Half Tide Ledge to Millbridjic . . .  
Do ............ . I  X a r r a g u a y s  Bay to h ' a m y a g u s  Kiver ............... 
Do . . . . . . . . . . . . .  / Pigeo~l  Hill Day a n d  oppronches ...................... 

i 
............................................... ............ Do . I  Dyer Bay 

....................................... ............. Do ' Gouldsboro Bay 
....... Do ............. 1 I'rospect and Schoodic l~a rbo r s  a n d  approaches 

Do ............. ; Schoodic Head to Great Spoon Islarld, off shore ...... 
............ Do Drcnchrnnus Bay, Dater  Islarrd to Iron Bound 1sland.1 

Do ............. l I:rc~lchmans Bay, Stony Bench to  Schooner l iead .... 1 
Do ............. ! Fre11chntan.s Ilay, Schoo~rer Head to  Bar Harbor ..... I 
Do ............. 1 1:renchmnns Day, Schwdic I'oint to Jordnns Island 

l 

and  Winter Iinrbor . 
Do ............. I : renchma~~s Day, Bar Iiarlmr to Meadow Point ..... I 

I 
Do .............. 1:reachmnns Bay, Bar Ilnrbor to Calf Is1311d ......... 1 

I 
Do ............ I.'renchmans B.ly, Flondcrs Day ................... I . . . I  
Do ............. / F r e n c h m a ~ ~ s  Ijay, Sullivn11 IIarbor to The Nub ....... / 

.. ............. Do 1 Prenchmans Uny, T ~ I I I I ~ O I I  nay  to S~l l l ivnl~ Harlwr l 

Do ............. 1 Prenchmatls Ijay, Ski l l i t~g Kiver and  approaches .... 
................ ............. Do 1 Southwest l iarbor  r111d Uurlkcrs I.rdge 

............ Do 

............. Do 
Do 

. . . ................. 1.10. coo [ J W Donn 1873 . ...... . . . . 1-10, ax, b W Aekley. U S N ! 1878 
. . . . ...,.... . 1-10, w I J 12 Woser, u s N 1 1879 

. .... .................... 1-10. nr, I .do .I 1879 
. . . . ...... . 1-10. i S M Ackley, U S N I 1880 

..... ..................... . 1-1o.w 1 do  1 l f i ~ a  
1-10. om . J . W . Donn ................ 1 1871 . 

................... Xorthenst Harbor nud Solueu Sound 
...................... Hnce Point to Bass Iinrbor 1Iead 

Bluc Hill Ijay, Bass Ilarbor IIead to Bar Island 

1-10, om 
1-10, om 
1-10, om 
1-10. om 
1-10, om 
I-~o,ax, 
1-10, om 
1-10. 000 

1-10. om 
1-10, ax, 

1-10, ax, 

1 . 1 0 . ~  S.M.Ack1cy.U.S.N ...... ) 1880 I 1-10. om I J . P . Moser. U.S. ....... ., 1879 . 
1-10, O00 1 .... .do  ..................... ' 1R7y . 

... ..do .................... .I 11371. 

..... .................... . do ' 1871 

... .................. . . .do . .  .I 1872 
. . . . ...... . J nr Iiawley, U S N 1 1878 
. . . . . . . . . . !  . U Sebree. U S N 1879 
. . ......... .... . J W Don11 .. ! 1874 

........ . . . . U Sebree. U S S 1 1879 
. ..... . . . C M.Chester, U S S 1879 ' ... . .do . .  ................... , 1879 . 

... ..do ..................... j 1879 . 
. . ............... . J W Douu .! 1874 

I 

I 

1-10. om 

1-10. om 

1.20. ow 

I-5,om 
1-10.- 

1-10. om 
1-10, o w  
I - z o . ~  
I-ao. c*x, 
1-ao, om 

............. 

J . M . Iinwley. u . s . N . . . . . . I  187677 . 
I 

1 
H.Atrderuor~ ............... 1S74 . 

1 

....... 

1 
P . P . Webber .............. i 1870 
. . . . ...... J M Hawley. ti S N : 1877 

J . If . Moser. U . S . N ........ 1 1878 

1 J . M . Hawley, U . S . N ..... ., 1877 . 
.... ...................... . .do 1878 

Do .......... ., nlue Hill l l y ,  hlackerel Cove to Truolpet Islnnd .... 

Do Blue IIill llay, Unrtlett Narrows to Dodgcs Point 
............. ...... 

i 
Do IJluc Hill Uay, IIerrick Bay to IInrdwood Island ' 

............. ..... 
Do ............. 1 Blue Hill Wiy, 'I'inker Isiand to  BewburyXeck ....... 
Do ............. Dlue Ilill Day, n luc  IIill IIarlwr to Allen Cove ........ 

......... Do ............ .I Blue IIill Bay, Morgnn and  Uilion Kivrr bays 
DO. . . . . . . . . . .  1 i l l  a G o o  Cove to  a t  a d .  ....... 
Do ............. I Uluc IIill Bay. nrour~t Desert Narrows to nartlett  

Sarrows . 
Do ............. Blue Hill nay, Jordnrr River ......................... 

. ............. Do i Great Gott I s l a~ id  to Long Islarld : I I I ~  IIarbor Island 

Do ............. J I l~l rnt  Coat fIarbor to 3 iarshull 1sla11d ................ 1 
Do ............. ' Casco Passage a n d  Egyemoggin Reach to  Sedgwick 

1 XIarbor . 
D o  . . . . .  . I  Eggemofgin Reach, Sedgwick.liarbor Lo llcicks I i a r  i 

Imr . 
Do . . . . . . . . . . . .  / Great Spoon Island to Seal Island . oll s l ~ o r e  .......... I 

............................ ............. I>o Isle nu Haut, Head 1Iarbor 
Do ............. Jericllo Uay, Saddle Back Islatld to Great Spoon 1 Island . 

. . . . . .  Do ............. 31erchants Row a n d  Deer Is ln t~d T l l o r o ~ ~ g l ~ f a r c  
.......... Do . . . . . . .  / Ueer Isle . Southeast Harbor and  a ~ p i o ~ c \ e s  

............... .............. Do Seal Island to hletitiic Island, off slrorc 
. . . . . . . .  Do ............ . I  Seal Island to nruscle Ridge Islandri. oITshore 

............. Do E;ast Prnobscot Day* Isle nu Haut Buy, Saddle Back 

Ledge to & ~ l e  Island . 

I 
I 

. .............. . C Juuken ...I 1866 
..................... .... . do  

.... .do ..................... 
. 186467  

s869 . 
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L i d  of onginab hydrograjhic sheets. geograpl~i~ably arranged. regisfered in the archives of the United 
States Coasf and Geodetic Survey. etc.--Continued. 

State . I Localities. I 
Maine ............. 

Do ............ 
Do ............. 
30 ............. 

Do ............ 
Do ............. 
Do ............. 

Do ............. 

Do ............ 
Do ............. 

Do ............. 
Do ............. 

%st Penobscot Bay. Isle nu Hnut nay. The Washers 
to Thurlow Islund . 

%st Penobxot Bay. south of Fox Islands ............ 
East Penobxot Boy. Seal Bay and vicinity ............ 
*st Penobscot Bay. Fox I s ln~~ds  Tl~oroughfnre. east 

entrnllce . 
East I'enobscot Bay. Mark Islntld to Little Deer Isle 

... *st I'enobscot Day. Fox Islat~ds to Bucks Harbor 
Enst and West Penobxot bays. Dillit~ghams to Dicc 

Head . 
Enst Penobscot Bay. Cnstirlc Hnrlmr and Uognduce 

River to Narrows . 
.. East Pcnotscot Bay. Bagnduce River and Narrows 

West Penobscot Bay. Green Island Light to Crockett 
Cove . 

West Penobscot Bay. The Bnsi~~.  Vit~al Haven Island 
West Penobscot Bay. Fox Island Thoroughfare. west 

Do ............. 
Do ............. 

Do ............. 
Do ............. 
Do ............. 
Do ............ 
I>o ............. 
l)o ............ 

Do ............ 
Do ............. 
Do ............. 
I)o ............. 
Do ............. 
Do ............. 

entra~lce . 
... West Penobscot Bay. cast of Muscle Ridge Channel 

West Pct~obscot my.  Owls Head Bay nud Rockland 
Harbor . . 

West I'enobscot nay. Owls Hend Bny toJob Islntld .... 
West Pellobscot Bay. island south of Long Islnt~d ..... 

. West Penobscot h y .  Rockport atld Cnnldetl harbors 
West Penobscot Bay. Gilkey Harbor southward ...... 
West Penobscot Day. nelfast Bay nndRiver ........... 
I'enobxot River. Loug Islnt~d to Searsport a r ~ d  Snl~dy 

Point . 
........... Pcnobscot River. Sandy Poiut to Bucksport 
.......... Peuobscot River. Ducksport to Parker Point 
......... Penobscot Iliver. Parker Point to Slnitl~ Cove 

............... Pellobscot River. Smith Cove to 11n11gor 
Murrle Ridge Islands .................................. 
Muscle Ridge Chanuel ................................ 

Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............ 

Registere 
number . 

Weskeng River ......................................... 
Mntinicus Rock to Seguin Island. off shore ........... 

................... Metinic Island to Mot~hegat~ Island 
Monhegarl Island to Yunlplcill Island, off shore ....... 
Metinic Island ......................................... 
Monhegan Islarld ..................................... 
Sprucehead Island to Mosquito Island ................ 
Georges Islands ........................................ 

............ Do 

............. Do 

............. Do 

............. Do 

............. Do 

............. Do 

............. Do 

............. Do 

............. Do 

............. Do 

............. Do 

............. Do 

Do ............. 

............. Do 
Do ............. 
DO ............. 

. -  . 

Scnlc . Hydrogmpher . Date . 

. .......................... St Georges River to Narrows 
............. . St Georges River Narrows to Thou~aston 

............ Meduncook Kiver aud Pleasant Point Gut 
. Muscoll y s  Bay, Pernoquid Poit~t toCmnbeny Island 

. Muscollys Day, Crnllberry Island to Hungry Island 
Medon~ak River, fro111 Bremen, Lo11g Island, to Waldo- 

born . 
......... Johns Bay and River, fronr cntnulce to head 

Datnariscottn River a11d Linekin Ijay, fro111 Pt~n~pkiu  
Isla~ld to Miller Islnt~d . 

. D a ~ ~ ~ n r i x o t t a  River, from Miller Island to Newcastle 

............ Seguin Island to Cape Eliznbeth, off shore 
...................... Dnn~iscove Islat~d to Small Poitlt 

Sheepscot River. mouth. and Booth Day, from Dnnlis 
cove Islntrd to He~ldricks Hend Light . 

Sheepscot River, from Hendricks liead L i ~ h t  to 
Hodgdons Ledge . 

. Sheepscot River, from Hodgdons Ledge to Wiscasset 

Back River and Ebenicook  arbor.. ................. 
Hockomock Day, Kuubble Bay, and approaches ...... 

I.1o.m. / J . I; . loser .  U . S . N . . . .  1878 . 

S . Doc . 2 6 3 0  

x.10.- J . M . Hawley. U . S . N ...... 1 1875 . 
I-10.- B . Anderson .............. 1873-74 . 
I-m, ooo F . P . Webber .............. 1871 . 

1.10.- 

1-10. oca 
1-10. ax, 

1.10. ccm S.M.Ack1ey.U.S.N ...... I I& . 
I-10.- C . Junken ................. 

F . P . Webber ............. 1870 . 
.... .do ...................... 1871 . 
C . Junken ................. 1868 . i 

1.10. ooo R.E.Halter ............... 1867 . 
........... . 1-10. m J . Y . Bnnkhend 1860 

1.m. ax, .... .do .................... 1%. 
1.10, o m  

I-m, cca 
1-10, ooo 
1-10,- 
1-10,- 
1-10, m 
1-20. ax, 

1-10. ax, 

1-10, 
1-10.- 

I . 10,- 
1-10,- 
1-10,- 

1-10, ax, 
1-40, 000 

1-40, coo 
I-m. cca 

1 , m . m  
1-20, ax, 

I-10,- 
I-10,- 

1-10 .om 
1-10. ax, 
1-10,- 

1-10, ow 
1-10, ax, 
1-10,- 

1.10. o m  I J . H . Moore. u . s . N 

..... I 18@ . 

\V . S . Edwards ............ 1863 . 

. 1866 
1867 . 
1859 . 
1860 . 

1.10. coo 
1.40.- 
1-40. om 
1-10.- 

F . P . Webber .............. 
..... do ..................... 
I1 . Anderson ............. 
I; . P . Webber ............. 
H . Auderso~l .............. 
. . .  ..do ..................... 

.... .do .................... 

..... do ..................... 
S.hI.Ackley, U . S . h'. .... 
J . A . Sullivnt~ .............. 

......... E . Iiergesheimer 
R . Plntt. U . S . N ............ 
J . Wilkinaon. U . S . N ...... 
T.S. Phelps. U . S . N ....... 

1.10, ax, 

1.10.cco 
:-lo. ow 

1869 . 
1869 . 
1865 . 
1871 . 
1872 . 
1872 . 

1874 . 
1874 . 
I R R ~  . 
1867 . 

.... ..................... .do 
......... . E Hergeshelmer 

.............. . . F H Gerdes 

I R . E . IInltcr ............... i 1866 . 
R . 6 . Iinlter and C . JUII- 1 1M&67 . 

ken . / 
J . S . Bradford .............. I 1873. 

. 1858 

. 1866 

. 1862 

J.E. Pillsbury, U . S . N .... 
E . Cordell ................. 
T.S. Phelps, U . S . ...... 
C . Junken ................. 

188R . 
1863 . 
186o . 
1867 . 

.... .do .................. 1867 . 
R . B . Halter ............... 18W . 

dull . 
i R . E . Halter and C . Fen- . 1R65 . 

F . P . U'ebber .............. I I%.,. 

.... .do ..................... 
R,.E . Halter ............... 
... . .do.. .................. 
.... .d o .  .................... 
H . Anderson .............. 

1% 
1867 . 
1868 . 
1867 . 
1866 . 
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Lisf of original hydrogra$hic sheets. geogra$hicaC& arranged. registered i7z the archives of the United 

States Coast and Geodetu Survey. etc.-Continued. 

Registered 
number . 

930 
919 
775 
893 a 
893 b 
97 1 

gga 
639 
693 
790 

1064 
1065 
m36 
% 

664 
7.54 
716 
602 

614 
972 

8zo 

857 
839 
840 

loo8 

40) 
796 
84 1 

8 3  

788 

601 

404 
949 
600 

68.4 
1033 a 
1033 b 
1032 

1034 a 
IOM b 

699 
243 

1634 a I 
1 6 s  b 

State . 

............. Maitle 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 

Do ............. 
Do ............ 
Do ............. 
Do ............. 

.................. DO 

Do ............. 
Do ............. 
Do ............. 
Do .................. 
Do ............. 

Do ............ 
Do ............ 
Do ............ 
Do ............ 
Do ............. 

Do ............. 
Do ............ 
Do ............. 
Do ................. 

............. Do 
DO ............. 

Do ............. 
Do ............. 

............. Do 
Do ............. 
Do ............... 
Do ............. 
Do ............. 
Do ............. 
Do ............ 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 

Date . 
-- 

. 1867 

. 1867 
. 1862-67 

1 % ~  . 
. 1867 
. 1868 

. 1856-57 
. 1857 
. 1858 
. 1861 

1869 . 
. 1870 

1% . 
. 1864 

. 1857.58 
1861 . 
1859- 
1856 . 
1856 . 
1868 . 

Scale . 
-- 

~.lo,ax, 
1.10, ax, 

~ .~o ,ax ,  
1.10, ax, 

1.5.- 
1.10. o m  

I . I O , ~  

r.~o.ax, 
1 . 1 0 . ~  

1.10, ax, 

~ .~o ,ax ,  
1.1o,ax, 
1.1o.m 
1.40,- 
1.40.0~ 
I--zo,ax, 
1.20, ax, 

1.10, ax, 
1.10. ax, 

1.ro.000 

r.~o,aa 

Localities . 

Great and Little Hell Gate and Goose Rock Wssage . 
Hockomock Bay, Knubble Bay, and Brooking Bny .... 
Molltseag Bay .......................................... 
Upper Hell Gate ....................................... 

.................................. Hell Gate, Back Door 
Sagadahoc Bay and Todd Bay .......................... 
~ e n n e b e c  River, approaches and entrance ........... 
Ketlnebec River, Cox Head to nath .................. 
Kennebec River, Bath to Lines Island ................ 
Kennebec River, Merrymeeting Bay, Lines Islatld, to 

Swan Island . 
Kennebec River . Swall Island to Richmond ......... 
Kennebec River, Richmolld to Gardiner .............. 
Kennebec River, Gardiner to Augusta ................ 
Casco Bay, approaches ................................. 

do .................................................. 
.................................. Casco Bay, lower part 

Casco Bay, lower part, part of No . 754 ................. 
Casco Bay, lower part. ................................. 

do ................................................ 
Casco Bay, lower part; Cape Small, Lumbo Vdge,  

and Halfway Rock . 
Casco Bay. upper part ................................. 
Casco Bay . Quohog Bay ................................ 
Cnsco Day, Harpswell Sound .......................... 
Casco Bay, Maquoit Bay, Middle Bay, and Mare 

Point Bay . 
Casco Bay. Maquoit Bay, Middle Bay, IIead of Harps- 

well Sound, and waters connecting . 
C a m  Day, New Meadow River ...................... 
Casco Bay, Portland Iiarbor approaches .............. 
Casco Bay, Portland Harbor rocks .................... 

.do .................................................. 
. Casco Bay, Portland Harbor, rocks off Cape Elizabeth 

Casco Bay, Portland Harbor, Trinity Reef to Port- 
land Head, and Whitehead Passage . 

Cnsco Bay, Portland Harbor, approaches ............. 
Casco Bay, Portland Harbor and approaches ......... 

.......................... Casco Bay, Portlntld Harbor 

Casco Bay, Portland Harbor, bank off Union Wharf . 
..do ................................................. 

Casco Bay, Portland Harbor, east part ................ 
Casco Bay, Portland Harbor, west part ............... 
Casco Bay, Portland IInrbor ........................... 

...... Casco Bay, Portland Harbor, Standwater Creek 
............. Casco Day, Portland Harbor, Back Creek 

Cape Elizabeth to Kenuebunkport .................... 
Richrnolld Island Harbor .............................. 

... Sam Bay, from Spunvink River to Scarborn River 
.... Snco Bay, from Old Orchard Bench to IIoytv Neck 

IIyclrogmpher . 

. ............. . J S Bradford 
.... .................... .do 

............. . . Y H Gerdes 
t I .A~~derson .............. 

............. J.S.Brndford 
.... ..................... .do 

. . .. .  . S D.'rrenchard, U S N 
.... ..................... .do 

. . ....... J.11. Moore. U S N 
. . .............. 1. H Gerdes 

C.H. Royd ................. 
..................... ... . .do 

S.T.'orncy ................. 
. . . . ....... T S I'helps. U S S 

. . . ..... . W G Temple, U S K 

C . A . Schott ................ 
J . Wilkinson, U . S . N ...... 
S . D . Trenchard, U . S . N ... 
... ..do .................... 
J . S . Bradford ............. 

............. W.S. Edwards 
1.10. ooo 

1.10, ax, 

140, c a  

1.10,- 

1.10, ax, 

~.m, ax, 

x-ao,ax, 
1.20, ax, 

1-789 
r.m,ax, 

1.5, ax, 

1.10, ax, 

1 . 5 , ~  
1.5,ax, 
1.5, ax, 

I-, 400 
1.2, 400 
1.1, 200 

1.2, 400 
1.2.4~ 

1 . 4 0 , ~  
1.10, ax, 
1.10. ax, 

1.10, ax, 

Do ............. 
Do ............. 
Do ........... 
Do ............. 
Do ............. 
DO ............. 
DO ................. 
Do ............ 
Do ............. 
Do ............. 
Do . : .......... 

Maine and New 
Hampshire . 

j .s.nradford ...... , . . .  
. . . ......... A Murray, U S N 
. ............. G  avids son.. 
. . .................. F P NeS 

.... ..................... .do 

............. J.S. Bradford 
. . ......... A Murray, U S.N 

.... .do ..................... 
. . . ...... hf Woodhull, u s N 

.... .do ..................... 
J . F . Moser, U . S . N ........ 

. . . ...... M Woodhull, U S N 

Sam River, approaches and Wood Island Harbor ... 
Wood Island Harbor ................................... 
Saco River, entrance .................................. 
Ssm River to Chandler Point .......................... 
Saco River to Chandler Point to Biddeford ........... 
Cape Porpoise and Stage Islarld Iiarbor .............. 

.do .................................................. 
Kennebunkport to Isles of Shoals ..................... 
York River, entrance and harhor ..................... 
Roon Island to York Harbor, off shore ............... 
Moore Rock ............................................ 
Portsmouth Harbor, approaches ..................... 

1871 . 
. 1859 
. 1866 
. 1867 
. 1867 
. 1871 
. 1859 

1858 . 
. 1853 

1853 . 
1879 . 

. 1851 

1~17b  I 1.10.- 
1.10, ax, 739 1 

882 . 1.5, 000 

A . Strausz ................. 1 . 
. ............... 1'. 1i.Grrdes 1863 

.... .do ..................... 1863 . 

942 
94 1 

1117~ 

740 
667 
376 
366 
667 bis 
194 

. .............. I1 Anderson 

J . W . Donn ................ 
M . Woodhull, U . S . N ...... 
T . S . Phelps. U . S.N ....... 
.... .do .................... 
nf . Woodhull. U . S . S ...... 
D . Cordell ................. 

.................. F.A.Roe 
M . Wwdhull . U. S . N ...... 

........... K.Platt, U.S.N. 
. . . . ... S D Trenchard. U S N 

J . Wilkinaon, U . S . N ...... 
H . Anderbon . . . . . . . . . . . .  
... ..do ..................... 
.... .do ..................... 
... ..................... ..do 
... ..................... ..do 
A.Murray,U.S.N ......... 
M . Woodhull. U . S.N ...... 
. . . . . . .  J E PillsbuIy, U S N 
. . .................. F F Kes 

1.5, 000 

1.5, ax, 

1.10. 000 

1.10. 000 

1.40, 000 

I . I o , ~ ~ ,  
I-, ax, 

1.10,oC-a 
1.20. aa 

/ 1869 . 
1866 . 
1853 . 
1863 . 
1863 . 
1853 . 
1862 . 

. 1857 
1852.53 . 

. 1867 

. 1857 
1859 . 
1869 . 
I869 . 
1E58 . 
1869 . 
1869 . 
1859 . 
1850 . 
1% 

. 1875 
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List of on'ginal /rydyografihic sheets. geografihicalCy ananged, registered i n  the archives of the United 
States Coast apzd Geodetic Survey. etc.-Continued. 

State . i Hydrogmpher . I Date . 
. 

I 
Maine and Ncw ' Isles of Sl~onls ........................................ 

Iinmpshirc . 
Do ................. .do ................................................. 

New Iinmpshire .. l Pulpit Rock to Great Boars Head .................... 
Do ............ .I Great Boars IIcnd to East Salisbury .................. 

M a ~ ~ ~ ~ l l u s e t t s  ... .I Newburyport to Portsn~outl~ ........................ 
Do ............ I Merrinlac River, entrance ............ .'. ............... 
Do ............. 1 Newburyport Harbor .................................. 
Do ............. 1 Merrimac River, Mitchells Falls ...................... 

I 

Do ............. Boston Harbor (reduction of No . I*) ................ 
Do ............. Boston Harbor, Centurinn and Hnngnlan rocks ....... 
Do ............. Boston Harbor, Shirley Gut. examination ............ 
Do ............. Boston Harbor. entrance .............................. 
Do ............. Boston Iiarbor. middle part ............................ 
Do ............. Boston Harbor. Chelsea andCharles rivers and Mys- 

tic River . 
Do ............. Boston Harbor. inner .................................. 
Do ............ .I Boston Harbor (compiled) .............................. 
Do ............. j Boston Harbor. wnter front. along wharves .......... 
Do . . . . . . . .  .I Boston Harbor. inner l~arbor . . . . . . . . . . . . . . . . . . . .  
Do ............. Bostotl Harbor (current chart) ........................ 

Do ............. 
Do ............. 
Do ............. 
Do ........... 
Do ............. 
Do .............. 

Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 

Cape Ann to Newburyport ............................ 
Aunisquam to Ipswich ................................ 

! Annisquntn and Ipswich harbors ...................... 
Thatcher Island to Annisquam ........................ 
Gloucester Harbor and approaches .................... 
Bar, between Emmerson Point and Milk Island ...... 

........................ Salem Harbor and approaches 

........................ Salem Harbor. off Marblehead 
................... Chelsea Beach to Marblehead Neck 

Lynn Harbor ........................................... 
........... Broad Sound and entmnce to Lynn Harbor 

........................ Boston Harbor and approaches 
.................... 

~.~o.ax, A . Murray. U . S . N ......... 1859 . I 

Do ............. Boston Hnrbor (comparative map) I 

Do .................. do .................................................. 
............. Do Boston Harbor. Town. Pore. and Back rivers. and 

Weytnouth River nbove the bridge . 
..... ............. Do Bostoll Harbor. Mixlots Ledge to Scituate Hnrlmr 

............. ....................................... Do ' cohnsset Harbor 
...................... ............. Do Minots Ledge. off Boston Harbor 

............ Do 

............. Do 

............. Do 
Do ............. 

............. Do 

Do ............. 
DO ............. 

............. Do 
110 ............. 

Do ........... 
DO ............. 
Do ............. 
Do ............. 
Do ............. 
DO ............. 
Do ............. 

1.10. ax, 1 A . Boschke ............. ..I I861 . 

Stellwagen and other dangerous ledges near Cohos- 
set. off Boston Bay . 

............ Massachusetts Bay and Stellwagen Bank 
......... Phelps Ledge. Green Harbor River elltmnce 

Plymouth Harbor ..................................... 
plymouth Harbor. approaches from Mnnomet Point 

to Her Head . 
Plymouth Harbor ...................................... 
Duxbury Bay ........................................... 

................ Cape Cod nay. Provincetown Harbor 
. Cape Cod Bay. Provincetown Harbor (No 578 en- 

larged) . 
Cape Cod Bay. Scusset Beach .......................... 
Cape Cod Bay. Barrlstable Harbor ..................... 

....................... Cape Cod Bay. Wellfleet Harbor 
Cape Cod Bay. Provincetow11 Harbor .................. 

....... Cape Cod Bay. Provincetown Harbor. east part 
...... Cape Cod Bay. Provincetown Harbor. west pnrt 

Cape Cod. north aud west ehore. and west pnrt of 
Provincetowll Harbor . 

1-80. 000 

1.40. om 
1.10. ax, 

1.10. ax, 

1874 . 
18p . 
1870 . 

. 1857 
1878 . 
1851 . 
1867 . 

1857 . 
1856 . 
1852 . 
1857 . 
1853 . 
1873-85 . 

1850-51 . 
1858 . 
1853-54 . 
1858 . 

. 1892 

1846-47-48 . 
1817-46-53 . 

1817 . 
1858 . 
1858 . 
1892 . 
18gsgj . 
1892-93 . 

r.ro.ax, R . Platt. U . S . N ............ 
I-1o.w H . Anderson .............. 
1-10. ax, .... .do ..................... 

. . ... . . . I-m. ax, C K P Rodgers. U S N 

13,ax, C . M . Chester .............. 
I - I o , ~ ~ ,  M . Woodhull. U . S . N ...... 

xa Ct . to I 
in . 

I-m, ax, 

I - 2 0 . m  

I-10,- 
I-m, o w  

1-10. ax, 
I-10,- 

1-10, ax, 

1-5, ax, 
I-m, o w  
1-10. om 
1-10, ax, 

I-2o.m~~ 
I-m, ax, 

1-20, 000 

1-10, ax, 

1-5. ax, 

1-10. ax, 

I-~o,ax, 
1-10, am 

C . B . Vreeland. U . S . N .... 1892 . 
... ..do.. .................. ., 1892 . 
H . S . Stellwagen. U . S . N . . 
.... .do ..................... 1856 . 

H . Mitchell ................ 

C . R . P . Rodgers, U . S . N ... 
S . D . Trenchnrd. U . S . N ... 
M . Woodhull, U . S . N ...... 
C . R . P . Rodgers, U . S . N ... 
H . S . Stellwagen, U . S . N .. 
J . S . Bradford and J . E . 

Pillsbury . U . S . 15 . 
C . 11 . McBlair. U . S . N ...... 
W . G . Temple, C'. S . ?F ..... 
K . S . Stellwngen. U . S . N .. 
A . Murrny . U.S. N ......... 

. . .... . . L K Reynolds. U S N 
C . H . Dnvis. U . S . N ........ 
A . S . Wndsworth and C . S . 

Davis, U . S . N . 
A . S . Wadsworth .......... 
W . G . Temple, U . S . h'.. ... 
.... .do .................... 
E . M . Hughes. U . S . N ...... 
W . F.Low, U.S.N ......... 
.... .do ..................... 

.... .do .................... 1861 . 
W . F . Low. U . S . N I 1@2. 
C.H. Davis,U.S.N::::::::! 1846 . 
..... do ..................... 
.... .do ..................... 

do ..... ..................... 

1847-48 . 
1847-48 . 
1847-48 . 

..... do ..................... 
C . H . Davis, U . S . N ........ 
M . Woodhull. U . S . N ...... 
F . F . Nes .................. 

1.10. 000 

1.10. 000 

1.m. ax, 

1.10. 000 

1.10. om 

1-5, 
1.10. om 

J . S . Bradford .............. ( la69 . 

1854.55 . 
1854 . 
1853 . 
1875 . 

1.1o.c-m 
1.10. ax, 

1.40.0~0 
1-10. am 

H.Anderson ............. 
.... .do ..................... 
H . S . Stellwagen. U . S . N . . 
A . Boschke ................ 

J . Wilkinson. U . S . N ...... 
H . Mitchell ................ 
. . . . ...... C H McBlair. U S N 

........... . . H I, Marindin 

18p . 
1867-70 . 
1856 . 
1868 . 

1860 . 
1861 . 

. 1849-50 
18 go. . ............. . H I,. Whiting 1867 

. .................... ..... do 1867 
H.L. Marindin .......... j 
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L&t of ovlginal hydrographic sheets. geographicaZCy arranged. registered in the archives of the United 

States Coast a7rd Geodetic Survey. eke.--Continued. 

State . I Registered Scale . I number . ( I Ilydrogrnpher . Date . 

moy . 
Do ............ Cape Cod. east shore. cross sections off Nnuset Reach 
Do ............ Capecod. eastshore. crosssectionsoff Chntham Bench 
Do ............. Cnpe Cod. east shore. Monomoy Island. off Nauset 

Beach . 
Do ............. Chathnm Harbor ...................................... 
Do ............. Monomoy Islnnd. east side. from the point to latitude 

41' 37' N . 
Do ............. Monomoy Island. enst side ............................ 
Do ............. Monomoy Shoals ..................................... 

Massachusetts .... 

Do ............ 
Do ............. 

Do ............. 

Do ................. .do ................................................. 
Do ................. .do .................................................. 
Do ............. Monomoy Shoals (reconnaissaiice) .................... 

I 
I 

Cape Cod. north and east shore. and east part of 
Yrovincetown Harbor . 

Cape Cod. from Wood End to Nauset Harbor ........ 
Cape Cod. east shore. from Highland Light to Cn- 

hoons Hollow . 
Cape Cod. enst shore. from Calioons Hollow to Nnu- 

set Harbor . 

..................................... Do ............. Monomoy Passage 
...................... Do ............. Monomoy and Nantucket shoals 

....................... Do ............. Nantucket Shoals. South Shoals 
Do ............. Nantucket Shoals, Old and h'ew South shonls ........ 
Do ............. Nantucket Shoals. Davis Bank, and Fishing Rip ...... 
Do ............. Nantucket Shoals. Rose and Crown, Great Rip . Old 

South, and Davis shoals. and southers1 part of Davis 
Bank . 

............... ............. Do Nantucket Shoals and Great Poiut Rip 
........ ............. Do Nantucket Shoals, south of Nnntucket Island 

Do ............. Nantucket Shoals, approaches to Great Point Shonl, 
Pollock Rip, Great Wound, Little Round, Bcnrses, 
and Stone llorse shoals . 

Do ............. Nantucket Shoals. approaches ......................... I 
Do ............. Kautucket Shoals. entrance ........................... 
Do ............. Nantucket Shoals. enstern entrance ................... 
Do ............. Nantucket Sound ...................................... 
Do Nantucket Sound, eastern entrance 

I ................ ............. . .I 
Do ............. Nantucket Sound, Handkerchief Shoal .............. ., 

Do ............. Cape Cod. east shore. Nauset Bench (cross sections) . 
Do ............. Cape Cod. east shore. from Nauset Lights to Mono- 

Do ................. .do ................................................. 
............. Do Nantucket Sound. from Monomoy to Bishop and 

Clerks Light . 
Do ............. Nantucket Sound. from Monomoy Island to Point 

Gammon . 
Do ............. Nantucket Sound. west of Monomoy .................. 

........................ ............. Do Nantucket Sound. eastern end 
Do ............. Nantucket Sound. Hynnnis to Falmouth ............ 
Do ............. Nantucket Sound. Maddequet Harbor. Tuckernuck. I 

............ . ~.ro.ax, H.L.  Marindin 1% 

Do ............. 
Do ............ 
Do ............. 
Do ............. 
Do ............ 
Do ............. 
Do ................. 
Do ................. 
Do ............. 

............. DJ 

1.40. ax, 

1.10 .ax, 

Edwards. Shovelful. Long. and Hnwcs shoals . 
Nantucket Sound. Muskegat Channel ................ 
Kantucket Sound . Chathan~ Roads and Stage Elarbor . 
Nantucket Sound. Bass River and Kill I'ond Unr ..... . ......... Nantucket Sound Iiyannis Iiarbor entrance 
Nantucket Sound. Nantucket Harborandapproaches . 
Nantucket Sound. Nantucket Harbor ................. 

.do .................................................. 

.do ............................................... 
Xantucket Sound, Nantucket Harbor. upper part .... 

. Nantucket Sound. Nantucket Harbor to Great l'oint 

1.10. ax, 

1.10. ax, 

1.40. ooo 

1.10. OM 

1.10. ax, 

1.10. ax, 

I1 . S . Stellwagen. U . S . N . . 
. . .......... I1 L Marindin 

... . .do. .  .................. 

1855-56 . 
. 1888 

1888 . 

... . .do.. ................... 
H . S . Stellwagen. U.S. N . . 

1887 . 
1856 . 

. ........... H I.. Marindin 
... ..do.. ................... 
J . B . Pillsbury, U . S . N .... 

. 1887 
1888 . 
1886 . 

1.10. ooo 
1-10. mo 

1.40. mo 
1.40. om 
1.40. ooo 

1-30! 000 

1.20. 000 

1.20. ax, 

1.20. mo 
1.20. 000 

1.10.- 
1-30. coo 
1-20. ax, 

I-m.mo 
1-40. coo 

I-m. ax, 
1-20. ax, 
1-20. MO 

1-40. ax, 
1-40. mo 
1-40. 000 

1-40. m 

M . Woodhull. U . S . N ...... 
J . E . Pillsbury. U . S . h'. .... 

1851 . 
1886 . 

J . C . Kennett. U . S . A' ...... 
M . Woodhull. U . S . N ...... 
H . G . 0 . Colby. U . S . N ..... 

............. F.D.Grnnger 
G . S . B1nke.U . S . N., aud 

F . E'. Nes . 
.... .do ..................... 
W . H . llrownsot~. U.S. N . . 
F.D.Grnnger ............. 
C . H . Davis. U . S . N ........ 
... ..do ..................... 
C . E . Vreeland. U . S . N .... 
E . M . Hughes. U . S . N ..... 

F . D . Granger ............. 
C . E . Vreeland . C'. S . N .... 
I.. K . Reynolds, U . S . N .... 

1.m. ax, i W . P . Elliott. U . S . N ....... 
I I 

1875 . 
1853 . 
1895 . 

. 1872 
1868 . 

1868 . 
1883 . 
1873 . 
1847-48 . 
1846 . 
1891 . 
1891 . 

1873 . 
18gr . 
1891 . 

J . C . Kennett, U . S . N ...... 
H . S . Stellwagen. U . S . N . . 
C . E . Vree1and.U. S . N ..... 
C . R . P . Rodgers, U . S . N ... 
H . G.O.Colby. U . S . N ..... 
R . D . Hitchcock, U . S . N ... 
W . P . Elliott, U . S . N ...... 
F . D . Granger ............. 

1875. 
1856 . 
1892 . 
1855-56 . 
1895 . 
1875 . 
1890 . 
1874 . 

. . ...... . 1.40. ax, I M W00dhull. U S N 
. . . . ....... 1-40. mo I G W Mentz. U S N 
. . ......... I-m, ax, I S C Pnine, U . S . N 

I-2o, ax, i w . P . ~ l l i o t t ,  u . s . N ....... 
! 

. 1 8 s  

. 1- 

. 1888 

1889 . 
1.20. OM i s . C . Paine. u . s . N ......... 
1-10. ooo I W . P . Elliott. U . S . N ....... 
I-m. mo . C . I3 . McBlair. U . S . N ...... 
I-zo. ax, ' J . N . Mafiitt. U . S . N ...... 
1-20.- I s . c . Paine. u . s . N ......... 
1 1 q o w )  C.H.Davis.U.S.N ........ 
1-10. ow I .... .do ..................... 
15.000 S.C.Palne.U.S.N ......... 

I m. ax, . F . D . Granger .............. 
r .lo. ax, ( N . I, . Marindin ............ 

1889 . 
188g . 
1849 . 
1847 . 
1888 . 
1846 . 
1846 . 
1888 . 
1872 . 
1893 . 
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List of on;qinal hydrogra$hic sheefs, geographical& arranged, registered iin the archives of t l z  United 

State. 

.... hfassachusetts 
Do.. ........... 
Do.. ........... 
Do.. ........... 

Mossacl~usettsnnd 
Rhode Island. 

Do.. ........... 
Do.. ........... 

Rhode Island ..... 
Do.. ........... 
Do ............. 

Do.. ........... 

Do.. ........... 

.......... Do.. 

Do.. ........... 
Do.. ........... 
Do.. ......... 

Do.. ........... 
Do.. .......... 

Do.. ........... 
Do.. .......... 
Do.. .......... 

Do.. ........... 
Do.. ........... 

........... Do.. 
Do.. ........... 
DO.. ........... 
DO.. ........... 
Do.. ........... 

DO.. ........... 
Do ............. 

Do ............ 
Do.. ........... 

Do.. ........... 

DO.. ........... 
DO.. ........... 
Do.. ........... 
Do.. ........... 

Do.. ........... 

Connecticut a n d  
New York. 

..... 

DO.. 

Rhode Islnnd 
........... Do.. 
........... 

Do.. ........... 
Connecticut.. .... 

New York.. ....... 
Connecticut ....... 

States Coast and Geodetic Survey, etc.-Continued. 

Datc. 

-. 

1853. 
1853 

- .- 
Registered Scnle, Lmalities. 

...... Sow and  Pigs Reef, end of Cuttyhunk Island..  1-5,- 
Sow and  Pigs Reef, proposed site for light-house .... 1-120 

I 
Hydrogrnpher. 

...... M. M'oodl~ull, U. S. N 
.... .do .................... 
J. I:. Moser. U. S. N ........ 1867. 
G. S. Blake. U. S. S ....... .( I Q ~ .  
J. F. Moser, U. S. X ....... .I 1887. 

I 
G. S. Blake, U. S. N ........ 1 1%. 
J. P. Moser, U. S. I\' .i 1887. . . . . . .  
U. Sebree, U. S. N.. ........ 1879. 
J. F. Moser, U. S. N ....... .I 1887. 
G.S.Blnke,U.S.N ........ I1844 

I 
G. S. Blake nnd J. R. ( I&+?-.@. 

Goldsborougl~, U. S. N. 
....... 

f i rn ipus  Beach to Black Rock. ....................... 1-10,- 
W e s t p r t  Harbor.. .................................... I-IO.- 

Narragansett Bay approaches.. ...................... 1788 1-40, ar, 

Mishaurn I'oint to Sakonnet Point .................... 1-20, o w  
Turnipus Bench to Sachuest Point.. ................... 1791 1-10. ooo 
Schuyler Ledge, off Sakonnct Point.. ................. 1443 1-10, ooo 
Xarmgnnsett Bay. ................................... 1767 
Narragansett Bay approaches, Sakonnet Point to 

Point Judith. 
Narragansett Bay approaches ........................ I d  
Narragansett Bay approaches, Point Judith to Beaver- . 1789 

1-40,- 
~-ao,ax, 

1-20.000 

I tail t i gh t .  I 
J. F. Moser, u. 5. N .! 1887. 

1-10 - . d o  ................... .I 1887. Narragansett Bay approaches, Breton Point to Sachu- 
est Point. 

Narragansett Bay, Snkonnet River.. .................. 
Narragansett  Bay, Newport Harlmr.. ................. 

Narragansett Bay. Eostenl Pab-sage, tneasured mile 
for speed course. 

h 'amganset t  Boy, Newport Harbor . .  ................ 
Narmgansett  Bay, Coasters Island Harhor. ........... 

Narragansett nay, Dutch I s l a ~ ~ d  Iinrbor .............. 
Narragnnsett Bay, Rose Islnnd to P ~ d e I l c c  Island ... 
Narragansett Bay, Dutch Island Harbor (replotting 

of No. 786). 

Narragansett Dny. The  Brothers to Quonset Point.. 
Narragansett Bay, I'atience Island to Quonset Point 

................. Narragansett Bay, Greenwich Bay... 
Narragausett Bay, Prudence Islnnd to Fall River. .. 
Narrngansett Bay, l'aunton River, vicinity 1:all River 

.................... Narmgansett  Bay, Warren River 
Xarragnnsett nay, Providence River, Prudence Is- 

land toStarvegoat Islnnd. 

Narragn~rsett  Day, Stanregoat Island to Provideuce.. 
Narragallsctt Bay, I'rovidence River and  Iinrlmr, 

Fuller Rock to Provide~~ce.  
.................. Narragansett Bay, Seekonk River . .  

Narragansett Bay. Seelronk River, Indian Point 
Dridgc to  Red Bridge. 

Narragansett Bay, Seekonk River, Indian Point 
Bridge to  Red Bridge (current chnrt). 

Nnrragansett Bay, appronchcs east of Illock Island..  
nlock Island, East  Ground. ........................... 
Point Judith.. ........................................ 
Block Island Sound, Point Judith t o  Quonocontang 

Pond. 
Block Island Sound, Quonocontang Pond to Wilder- 

ness Poitlt. 
Block Island Sound, Fishers Island to Plum Island..  

Block Island Sound, west coast.. 

Block Island Sound, Point Judith t o  Gardi i~ers  Point.  
..................... Block Iyland Sound, east const.. 
..................... 

Block Island, w u t l ~ w e s t  ledge. ....................... 
Block Island Sound, north side, from B r i g l ~ t m a ~ ~ s  

Pond to Grent Gull Island. 
................. Montnuk Point, Great Eastern Rock. 

Fishers Island Sound.. ................................ 

1-10, cca 

1-10,- 

175-3 

205 
785 

1938 

811 
1468 

786 
787 a 
787 b 

992 
939 
940 
792n 
792 b 
888 

I %?a 

878 
1327a 

=5 
1316 

1 3 q b  

162 
1312 

1529 b 
84 

86 

87 

1529 a 

1396 a 

1396 b 
1397 

gr 

780 
36 

I 
J. R. Goldshorough,C'.S.N: I&@. 
H. Mitchell nnd 1.'. P. 1865. 

Webbcr. 
J. S. Pillsbury. U. S. N .( 1889. 

I 
.... 

'-I0'- i 
1-5, o m  F. P. Webber ............. .I 1865. 

I 
1-5,- I J. R. llnrtlett a n d  J. P. ' 1 W 7 .  

1-10,- 
1-10, ox 
1-10, am 

I - r o , m  
I-lo, - 
x-s,on, 

I-20,- 
1-20, ooo 

Moser, U. S. N. 
11. Mitchell.. .............. 1 1862. 

I 
... .................... ..do .I 1862. 
.... .do .................... .I 1862. 

I 
F. P. Webbcr.. ........... .! 1868. 
.... .do .................... .i 1 8 6 ~ 4 .  
..... do ..................... 1867. 
W. P.Trowbridge. ........ 
..... do ..................... 

1-5.000 F. P. Webber..  ............ 
1-10, coo I. .. ..do .................... 

I%]. 
1861. 
1%. 
1865. 

1-5, oca 
I-a.4oo 

1-5,- 
I-a,qm 

I - Z , ~ M  

' I - q o , ~  
I-20,- 
I-ro.mo 
I-20,- 

... . .do . .  ................. 1865. 
H.Mitcllel1. ..............: 1878. 

A.M. Ilnrrison 1 % ~ .  ........... / 
H. Mitchell.. ......... 

... .i 1874. 

..... d o . .  ................. .I 1874. 
I 

...... G. S. Blnke, U. S. X.. .; 1845. 
J. S. Bradford. .............. 1874. 

. W. Ii .  B~OWIISOII. U. S. N.. 
. T. R, Gedney, U. S, N . .  ...I :::: 

I 
I-20.- 1. ... .do ..................... 1839. 

I-ZO,WO ................... ... . .do . .  1839. I 1-40, on, 

1-10, mo 
1-10, ooo 
1-40, on, 

1-20, ooo 

l-m,on, 
I - Z O , ~  

.... 
W. H. nrownson, U. S. N.. .I 1882. 
C. M. Chester, U. S. N. .: 1878. 

................... ..... d o . .  1878. 
.... .do  ..................... 18fl 
T. R. Gcdney. U. S. N.. .... 1839. 

...... T. S. Phelps, U. S. N.. 1863. 

......... G.S. B1nke.U.S.N 1839. 
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Lf i t  of ongi?zal hydrograjhic sheets, geographical& arranfed, regkfeved in the archives of fhe Uttited 
States Coast and Geodeh'c Survey, etc.--Continued. 

Hydrographer. I Date. 

-. - . - 
I 

~ t n t e .  I Localities. 

- 
I New York.. ....... Block Islalld Sout~d, youth shore. Napeague Bay and 

Harbor. 
Do.. .......... .: Black Island Sound, soutl~ shore, h'npeague %y and 

i IIarbor, Montauk Point. 
Do.. ........... Block Island Sound, west end.. ....................... 
Do.. ..... .....I Block Island Souud, west end, and Long Island 

I Sound, east end. 

'1'. K. Geduey, U.S. N. ..... 183y. 
G.S.Blake,U.S.N ........ 1839. 

Registere 
number. 

88 

8g 

87 
gs 

..... 
I - ~ -  I J. T. Sullivan, U. S. N. 1883. I 

Do.. ...... ..t 

DO.. ........... 

Geduey. Blake,and Davis, 1839-45. 
U. S. N. 

J. S. Bradford.. ............ 
T.K. Gedney, U. S. N. ..... 
S. M. Hughes, U. S. N ...... 
G. S. Blake, U. S. N .  ....... 

I-ao, - T. R. Gedney. U. S. N ...... 1838. 
I - I O , ~  W. P. Elliott. U. S. N.. ..... 1891. 

1874. 
1838. 
1882. 
1838. 

Block Island Sound, west cud, nedford Reef, Plu111 I go 

1-10, ooo 
1-10,- 
1-10,- 
1-10, m, 

1-40, rn J. T. Sullivan, 11. S. N. ..... 1883. I 

Island, Great Gull Island (co~npiled). 
Plutll Gut.. ............................................. 

1-20,- 1 G. S. Blake, U. S. N ........ 1 1838. 

125.5 
80 

1 ~ 3  
43 

ISW b 

78 
~$8 

ig 
81 
82 

83 
a082 
2083 

77 
log7 

1'. K. Gedney, G.. S. X'. .... . I  1838. 
C.liosmer. ................ 1883. 
T .  d e y  7 .  S . .  . / 1838. 

........................................ .......... Do.. .: Gardiners lloy 

Do.. ............ Gardiners m y ,  Three Mile, nnd Xnpeague Iiariwr.. . 
Do.. .......... .( 1,ollg Islaud Sound, south shore, Plum Island to 

i Browns Hill. 
Do.. .......... .' 1,ollg 1sla11d Sound, south shore, Plunl Island to In- 

. let Point. 
Do.. ........... Greenport IInrbor, Orient m y ,  .%utl~hold m y  ....... 
Do.. ............ Shelter Island So~lnd.. . . . . . . . . . . . . . . . . . . . . . . . . . .  

.do 1886. .... ..................... 
G. S. Blake, U. S. N ........ 1838. 
.... .do .................... 1838. 
F. H. Gerdes .............. 1874. 

... ..do ..................... 
Do.. .......... .I 
Do.. .......... .I 
Do.. ........... 
Do.. ........... 
Do.. .......... .I 
Do.. ........... 

Do.. ........... 
Do.. ............ 
Do.. ........... 

I-10,000 F. 11. Cmsby, 1J. S. N.. ..... 1886. I 

1839. 
1839. 
1839. 
1891. 
1891. 

1-10, m, 

Greenport Harbor and Southhold m y .  ............... 
Orient Iiarbor.. ........................................ 
Sag Harbor.. .......................................... 
Sag Harbor nnd vicinity.. ............................. 
Shelter Island Souud, Sag IInrhor n l ~ d  nppronches.. . 
Shelter Island Soul~d, Noyack Uny, n11d eastern part 

of Little Peconic Bay. 

Great Peco~lic nay n11d Little I'econic Bay.. ......... 
Little Pecollic Bay and entrance to Great Peconic Bay. 
Grent Peconic Bay, eastern part.. ..................... 

Do.. .......... 
Do.. ........... 
Do.. ........... 

Do.. .......... 

New York nnd 
Con~~ecticot. 

Do.. ........... 
New York.. ....... 

Do.. ........... 
Do.. ........... 

Do.. ........... 

Do.. ........... 

Do.. .......... .! 

Do ............. 

Do ............. 

Do.. .. .: ...... 
DO.. .......... .; 

W. J. Sears, U. S. X. ...... .[ 1666. 
G. S. Blake, U. S. N. ....... 1 

.... .do. .  ................... 

1-20, OM I IT. 13. Cmsby, U. S. N.. ..... 1 1886. 

I-ro,m 1. .... do ..................... 
1-10, cca W. P. Elliott, U. S. N.. .... 
1-10, an I .  ... .do.. .................. 

I 

Great Peconic Day, wester11 part. ..................... , * I - Lotlg Island Sound, south shore, Mulfordr Point to 8 

Mnttituck Creek. 1 40 

Long 1s;and Sound, south shore, Inlet I'oint to Old 1.591 
I p n d i ~ ~ g .  I 

Long Island Sourld, sout11 shore, Mattituck Creek to 1 36 
Herod Point. 

Iallg Island Sound, Fnlkner lslnlrd to Startford 
Shoal. 

Long Island Sound, Stratford Shoal to Batons Neck. 
Long Island Sound, Hcrod Point to Old Field Point.. 
I a n g  Island Sound, Port Jefferso~~ ( p u t  of No.30). . .  
Long Island Sound, Port Jefferson, Setauket Harbor, 

and Collsciellce Bny entmnce. 

Lollg Islnlld Soul~d, Port Jefferson, Setnuket I i a r h r ,  
and Conscience Bay. 

Long Island Souud, south shore. Oldfield Point to 
Entons Neck. 

Long Island Sound, south shore, Port Jefferson Hnr- 
h r  oud vicitrity. 

Lotlg Island Sound, so~lth shore, Oldfield Point to 
Nissequngue River. 

Long Islaud Sound, south shore, Stony I3rook and 
vicinity. 

Long Island Sound, south shore, Stnithton Bay.. ..... 
Long Island Sound. south shore, Nissequague Point 

I 
1733 

1731 
30 
31 

1283a 

1283 b 

21 

173.4 

26 

a7 

r709 
22 

lo 

1732 

17dl 

16 

( to Enton Point. 
Do.. .......... Long Island Sound, south sl~ore, Faton I'oint to Oak 

'! Neck. 
Do.. .......... .! t o n g  Island Sound, south shore, Enton Point to kke- 

F. S. Cnrter and W. J. 

Sean. U. S. N. 

G .  S.  lake, U. S. N.. . .: ... 
Do ............. 

Do.. ........... 

1886. 

1837. 

cution Rock. 
1.011g Island Sound. .south shore, Huntington Bay 

nppronches. 
Long Islnnd Sound, soutl~ shore, H u ~ ~ t i n g t o l ~  Buy, 

Northport Bny, Iiut~tington and Lloyd harbors. 
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List  of 07 iginal hydrogra$hic sheets. geogra$AicaCCy arranged. registered itt the archives o j  the Uyzifed 

States Coast and Geodetic Survey. etc . -Continued . 

Hydrographer . ) Date . 
I..-- 

. . . . ...... . G S Blake, U S h'. .I 1836-37 

I 
F . S . Cnrter nnd W . J . I 1H86 . 

Sears . U . S . N . i 
G . S . Blake, U . S . N ........ i 1837 . 
... ..................... . ..do 1836-37 

..... do ................ , .... i 1836-37 . 

.... ..................... . .do 1836-37 
.do ' .... 1836-37 ..................... 

F . S . Carter, u . S . N ........ ! 1886 . 
G . S . Blnke, U . S . N ........ 1836.37 . 

I 

... .................... ..do I 1836-37 . 
.do ! , 1836-37 . .... ..................... 

.do 183637 . .... ..................... 
'I' B Huger, U S N 1859 . . . . . ........ 
D . D V.Stuart, U S N 1886 . . . ..... . 

. . . . . . . . . . . .  . . C Hosmer 1 1883 

6 . S . Bloke . U . S . N ... I 1837 . 

State . 

New York ......... 

I h  ............. 

Do ............. 
Do ............ 

Do ................. 
DO ................. 
Do ................. 
Do ............. 

Connectic~~t nnd 
New York . 

Do ............. 

New York ........ 

Do.. ........... 
Do .................. 
Do .. ................ 

........... Do., 

Do ............. 

number . 
Registered 

-.- 

17 

1707 

15 
11 

12 

13 
14 

I710 

4 

5 

3 

7 
692 

17W 
1563 a 

i 

Localities . 

Long Island Sound, south shore . Huntington Bay, 
Huntington and Lloyd hnrbors . 

I a a g  Island Sound, south shore, Huntington Day ..... 

Long Islnnd Sound. south shore, Northport Ray ...... 
Long Island Sound, south shore, Oyster Boy, Oyster 

Day Harbor, and Cold Spring Harbor . 
.do ................................................ 
.do .................................................. 

................................................. .do 
Long Island Sound, south shore, Oyster Bay .......... 
Long Island Sound, west end, Greenwich Point to 

Baker Point . 
Long Island Sound, west end, Little Cnptniu Isln~ld 

to Baker Point . 
Long Island Sound, south shore, Matinicock Point to 

Willets Point . 
. Long Islnnd Sound, south shore, Hempstead Harbor 

do .................................................. 
do .................................................. 

Long Island Sound, west cnd, Elm Point to Sands 
Point . 

Sang Island .Sound, west end, Whortleber~y Island 

Scale . 

1.10.000 

1.ro.000 

1.10, 000 

1.10, 000 

I.Io, - 
1.3, 333 
1.3, 333 

1.10, 000 

1.10, rn 

1.10, 000 

1.10 . 000 

1.10, ax, 
1.10, 000 

1.10, 000 

I.lO.CQ3 

............ Do 

Do ............. 

Do ............ 
Do ............. 
Do ............. 

Do ............. 

Do ............. 
............. Do 

DO ............. 
Do ............. 
Do ............. 
Do ............. 
Do ........... 

Do ............. 
............. Do 
............ 1.0 

Do ............ 
Do ............. 

n o  ................ 
............. Do 

............. Do 

........... Do 

Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 

Do ............. 

1569 

mn, 

253 
74 
75 

76 

232 
73 

2123 

203 1 

72 

203 
2030 

to Hewlett Point . . Long Island Sound, west end Little Neck Day and 
East River from Throgs Neck to College Point . 

Long Island, hloatauk Point, speed-trial course of 
U . S . S . Philadelphia . 

Long Islnrld, hfonta~tk Point to Napcague ............ 
Ia11g Island. Montauk Point to Shinnecoclc Hay ...... 
Long Island, Llontauk Point to west errd of Shinne- 

cock Bay . 
I. ong Island. Montauk Point to cnst end of Shinne- 

cock Bay . 
.... Long Islaud. Napeague Harbor to Quatltuck Day 

......... Long Island, Shiunecock Ilay to Bellport Bay 
.......... I&ng Island, Mecox Dny and Georgica I'ond 

................ Long Island, Shiuuecock Hay, east end 
I a n g  Island, Shinnecock Bay to Fire Island Beach ... 
I. ong Island, Quantuck Day to Gilgo Inlet ............ 
Long Island, Quantuck Boy and Moriches Day, east 

end . 
Long Island, Moriches Day, west end ................. 

........................ I a n g  Island, Fire Island Inlet 
hngls lnnd ,  FireIslnndInlet and part of Great Soutll 

Day . 
.................... Long Island, Fire Island Inlet Bar 

Long Islnnd, Great South Day, Conklin Point to 

Greens Point . 
.................................................. ..do 

Long Island, Great South Bay, Nicolls PointtoHowell 
Point . 

Loug Island, Great South Buy, Browns Point to Dell- 
port Point . 

Long Island . Great South Boy, Howell Point to East 
Bay entrance, and Bellport Bay . 

. Long Island, Great South Bay and South Oyster Ray 
Long Island, Fire Island Dencl~ to Coney Island ...... 
Long Island, Gilgo Inlet ............................... 
Long Island, New Inlet ................................ 
Long Island, Hempstead Bay, New and Jones inlets .. 
Long Island, Hempstead Bay. Par Rockaway Bay to 

Luci Inlet . 
Long Island, off Rockaway Beach ..................... 

1-10'- I .... 1 
................ . . 1.10,- i C Hosmer .I 1X83 

I 
. . ~ 4 o . o ~  I C . L Vreelnud, U S N . . .  j ?Ego . 

1.40, 000 M . Woodllull, U . S . N ...... 1 1851 . I 
1.20, 000 I T . K . Gedney, U.S. N ..... .I 1838 . 
1.20, 000 I ... ..do ..................... : 1838 . 

1.40.000 

1.40, 
1-40, 000 

1.10, 000 

1.10, 000 

aoMI 

48 
119 n 

1851 

44 

45 
1198 6 

46 

.... do ..................... 1 1838 . I 

1.10, 000 

1.10, cco I 
1.20, ooo 

1.10, 000 

1.1o,000 

1.20, 000 

1.20, ooo 

1.20, 000 

... ..do .................... 1891 . 
. . . . ...... . T R Geduey, U S N 1834.35 

................. . C . Hosmer 1873 

W . II . Dennis .............. 1887 . 
, T . R . Cedney, U . S . N ...... 1 1814 . 

I 

M . W ~ d h u l l ,  U . S . N ...... 
T R Gedncy,U.S. N . . ...... 
C . T Iardella . .............. 

... ..do ..................... 
1.20.000 I 'f . R . Gedney. U . S . N ...... 
1.40,- I R . Dache, U . S . N ........... 

. . I 1.14000 C T Iardella .............. 

.... .do ..................... 
................. C . Iiosmer 

. . . ..... 1'. R Gedney, U S N : 

1850 . 
1838 . 
18g1 . 
18go . 
1838 . 
1848 . 
IW 

1834 
. 1874 

. 1835 

1875 . 
1880 . 
1835 . 
1 8 s  . 

. 1835 
1880 . 
1879 . 

1835 

.............. 1281 / 1.10, ODD ! C.T. Iardelln 

. 

J . W . Dorm ................ 
T . R . Gedney, U . S . N ...... 
... ..do ..................... 
.... ..................... .do 
J . W . Donn ................ 
.... .do ..................... 

T . R . Gedney, U . S . N ...... 

1481 a 

47 
49 
50 

1481 

1437 

51 

1.10, 000 

1.40, 000 

! 1.10, 030 

1.10. 000 

1.10, 000 

1.10, 000 

1.m, 000 
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List of onginal /ryd~og?afhic sheets, geographical& arranged, registered in the archives of tire Uniied 
States Coast and Geodefic Survey, etc.-Continued. 

State. 

New York.. ...... 

Im.. ........... 

........... Do.. 
Do.. ........... 

........... Do.. 

.......... Do.. 
New York and 

New Jcrsey. 
Do.. ........... 

........... Do.. 
Do.. ........... 

Do.. ........... 
............... Do.. 

Do.. ........... 
Do.. ........... 
Do.. ........... 
Do.. ........... 

Do.. ........... 

New Jersey.. ..... 

....... New York.. 

............. Do 
New Jersey ....... 
New York nnd 

New Jersey. 
Do ............. 

Do.. .......... 

New Jersey ....... 

New York and 
New Jersey. 

New York.. ....... 
Uo ............. 

Do.. .......... 
Do ............. 

Do ............. 

Do ............. 

Do.. ........... 
Do.. ............... 
Do.. ........... 
Do.. ........... 

Do.. ........... 

I .  1 Hydrographer. Date. localities. 

Long Island, Rockaway Bay and Janiaica Bay en- 
trance. 

Long Island, Kockaway Inlet and nar. ............... 

............... Do.. 
Do ............. 
Do.. ........... 

....... I-10,000 G. M. Bache, U. S. N IQI. -I I-- 
Registere number. 

~ z g  

I359 

........................ Long lslnnd, Rockaway Inlet.. 
Long Island, Jamaica Boy, western prt, and Canar- 

sic Ia r~d ing .  
............. Long Island, Jamnica Bay, eastern part.. 

. Long Island, Jn~uaicn Bay, Corucll and  Mill Creek.. 
New York Harbor approaches, Rockaway to Sandy 

EIook. 
New York Harbor approaches, Rockaway to Sandy 

Iiook ( c o p  of part of No. 54). 
....................... xew York Iinrboroppronches.. 

New Pork Iiarbor approaches, South and Nort l~ 
Channel. 

........................ New York Harbor approaches 
.................................................. .do 

...... New York Harbor entmnce, Sandy Iiook Bar.. 
h'ew York Harbor entmnce, Sandy Iiook Bar (part 

of No. 53). 
h'ew York Iinrhor entrance, Sandy Hook Bar.. ...... 
Xew York Harbor, Romer and Flynns knolls, East 

and West Swash channels. 
h'ew York Iiarbor e n t m ~ ~ c c ,  South Gedney and Fast 

chat~nels, 
New I'ork Harbor entrance, channel between Sar~dy 

Hook, Irly1111s Knoll and Scotland Shonl. 
New Yort  Harbor entrance, South and Gedney c11n11- 

nels. 
................. New York Harborentrance (tmcing) 

New York Harbor entrnnce, off Sa~rdy Hook. ........ 
h'ew York Hnrlmr errtmnce, Snllcly Iiook Bar, Rnri- I 

tall nrld Kewnrk bays, nud State11 Island Sound. I 
New York Harbor entrance, Sn~rdy Hook, nroullcl 

point. 
New York Hnrhor entrance, Salldy Hook (within 

No. 7 8 4 ~ ) .  
New York linrbor erltrance, l'nlse 1Iook and Halse 

IIook Channel. 
New York Harbor, Lower nay, Sandy Hook and K ~ t i -  

tan hays, Arthur Kills, nnd Kill van Kull. 
..... New l'ork Harbor. Lower B y ,  Swash Channel.. 

New I'ork Harbor, tower Day, shoals near Satrdy 
Iiook. 

New york IIarlmr, Lower Day ....................... 
New I'ork Ifarbor, Lower Bay, Gedney and Swash 

chnllnelu. 
New York Harlmr, Lower Day, Swash Channel (corrl- 

piled). 
xew York I i a r h r ,  Lower nay, Sandy Hook to Fort 

Tompkins. 
....................... New York Harbor, Lower Bay.. 

.do ................................................. 
New York Harlmr, Lowcr Bay, Dumping Ground. ... 
New York Harbor, I awer  Buy, bulkhead of West 

k i n k  Channel (compiled). 
..... New York Harbor, Lower Bay, Cmvesetid Bay.. 

........ .do .: ........................................ 
New York Harbor, Lower l h y  nnd Narrows.. ........ 
New York Harbor, Narrows.. ......................... 

.........................................  do.....,... 

s-~,mo 

I-10,rxm 

1-5,om 

I 

128 
1664 

1175 
13 

I-=, OGU T. A. Craven, U. S. N.. ..... 1855-56. 
1-5, o m  T. R. Gedney, U. S. N.. .... 1840. I I 

..... 1-50, om I W. I. Moore, U. S. N.. 
I-2,qm J. W.Donn ................ 

..... I-w, 000 T. R. Gedney, U. S. N. 

W. Maynard and I Z .  B. 
Thomas, U. S. h'. 

J. Hergesheimer.. ........ 
W. Maynard, U. S.N. ..... 

1878. 
1880. 
1840. 

I -m,ca I pa. 1.'. Nes. ................. I 1~69. 

1877-81. 

1888. 

1877, 

H. B.Mansfield, U. S. N.. . 
... .do ..................... 

I-10,ooo T.R. Gedney, U. S. N. ..... 
1-10, W.2 I.. . . .do ..................... 

1883. 
1883. 

1835. 
1835. 

..... 1881-82. 

..... 18%. 

..... T. X. Ccdney, U. S. N. 1836. 

I-10,- 

U'. S. Edwards.. .......... 1866. 
.................. 1872. 

..... G .  C.IIanus, U. S. N.. 

.... I-10,- '1'. K. Cedney, U. S. N.. I I 

.................. 1'. 1,. Nes 187~-73-74, 1 

1885. 

1836. 

1872. 
1885. 
1872. 

1855-y.5-74. 

1841. 

IQI. 
1885. 
1872. 

(7) 

I 
1-20, ooo ..... .do ..................... 
1-20, mo 
r-10, ooo 
I-ro,m 

I-m,ooo 

I - r o , ~  
1-10, ow 

G. C. IIanus, U. S. ....... 
11. L. Marindin.. .......... 
1'. A. Cmven, U. S. N., aud 

F. F. Nes. 
G. hI. h c h e  and H. C. 

Walsch. U. S. N. 
G. M. Bnche, U. S. N.. ..... 
G. C. Hanus, U. S. N ....... 

.................. F. 17. Nes 
..... :::::= / T,R.Gedney.U.S,N. 
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- 
State . 1 I.calities . I Registeredl number . e. I Hydrographer . 1 Date . 

L Y o r k  ......... ( Xew York Harbor. East River. Wallabout Bay ...... 
................. DO 
............. Do 

Do ............. 

............. Do 

............. Do 

............. Do 

Do ............. 

Do ............. 

............. Do 

Do ............. 

.............. Do 

Do ............. 

New York and 
New Jersey . 

Do ............ 
Do ............. 
Do ............. 
Do ............. 
Do ............. 

Do ............. 
Do ............. 

............ Do 

Do ............. 
Do ............ 

Do ............. 

Do ............. 
Do'.. ........... 

Do ............. 
New York ......... 

Do ............ 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............ 
Do ............. 

DO ............. 
Do ............ 

DO ............. 

Do ............ 
Do ............ 
Do ............. 

1.1. ao I W . S . Edwards ............. 

F.F. Nes ................... 
W . P . Elliott. U . S . N ....... 

. . . . ....... D D Porter. U S N 
....... T.A.Craven.U.S.N 

............................................... .do 
............ New York Harbor. East River. Hell Gate 

New York Harbor. Enst River. Hell Gate and u p  
preaches. 

New York Harbor. East River. Hell Gate. l.'ryitlg 
Pan. and Pot Rocks . . New York Harbor. East River Hell Gateandvidnity 

New York Harbor. East River. Hell Gate (hydra 
graphic sketch) . 

New York Harbor. East River. Ifell Gate (course 
and velocity of tide) . 

New York Harbor. Enst River. Hell Gate (current 
chart) . 

New York Hnrbor. Enst River. Harlem River n1ld 
Little Hell Gate . 

New York Harbor. Harlem River. Spuyten Duyvil 
Creek. Harlem Bridge to Hudson River . ' 

New York Harbor. Harlem River. Kandalls Island 
to High Bridge . . New York Harbor. Harlern River Spuyten Duyvil 
Creek . Hudson River. High Bridge to Kings Bridge . 

New York Harbor. Governors Island to West Ho- 
boken . 

........... New York Ilnrbor. Battery to Castle Poitlt 
New York Harbor. Castle Garden to Long Dock .... 
New York Harbor. Castle Garden to Jeffreys Hook . 
New York IIarbor. Castle Garden to Guttenberg .... 
New York Hnrhor. Battery to Seveuty-ninth street 

(dynamic chart) . 
........... Hudson River. Castle Point to Blllls Ferry 

.. .... Iiudson River. Guttenberg to Spuyten Duyvil .,. 
Hudson River. Manhattanville to Spuytell Duyvil 

Creek (copy of No . 68) . 
Iiudson River. '~u t tenberg  to beyond Jeflreys Iiook . 
Hudson River. Bulls Ferry to One hundred and forty- 

first street . 
Hudson River. One hundred aud forty-first street to 

Tubby Hook . 
Hudson River. JeRreys Hook to Hastings ............ 
Hudson River. Tubby Hook to Spuyten Duyvil. Har- 

lem River . 
Hudson River. Tubby Hook to Yonkers .............. 
Hudson River. Hastings to Nyack .................... 
Hudson River. Nyack to Teller Point ................. 
Hudson River. Teller Point to Cauldwells ............ 
Hudson River. Cauldwells to Fort Montgomery ...... 
Hudson River. Fort Montgomery to Buttermilk Palls 
Hudson River. Buttermilk Falls to Stony Point ...... 
Hudsou River. Stony Point to Bnlmville ............. 
Hudson River. Sherman Dock to Old Lime Kiln ..... 
Hudson River. Old Lime Kiln to New Pnltz .......... 
Hudaon River. New Paltz to Indian Rock ............ 
Hudson River. Indian Rock Ice House Wharf. Rhine- 

beck . 
Hudson River. Rondout Creek ........................ 
Hudson River. Rondout Harbor. entrnnce to Sleights 

Ferry . 
Hudson River. Rondout Harbor. Sleights Ferry to 

entrance Delaware and Hudson Canal . 
Hudson River. Ice House Wharf. Rhinebeck. to Glasw . 
Hudaon River. Glasco to Tivoli ........................ 
Hudson River, Esopua Creek .......................... 

. . ..... . . . 1.2. 5- C P Perkins. U S h' .I 1886 
. . . . ........ . 1-5. ooo D D Porter. U S N 1 1818 I 

1869 . 
I%-' . 

. 1848 

. 1856 

1.2 .loo I I . W d h u l l .  U . S . N ..... .I 1849 . 

I 

. . . . . . ....... T A Craven U S N 1856 ! 

. . . . . ...... I C P Perkins. U S N 1886 i 

. . ....... . W.G.Cutler. U S N 1885 
T.R. Gedney. U . S . N ...... 1837 . 

.................... . .... .do 1837 
R . Wainwright . U . S . N .... 18 55 
H . . Marindin and J . U . 1872-75 . 

. ...... . . . . C P. Perkins U S N 18% I 

Weir . 
W . C . Cutler, U . S . N ....... 
T.R. Gedney, U . S . N ...... 
.... .do ..................... 

. . . . .... R Wainwright U S K 
. . . . ....... W G Cutler. U S N 

R . Wainwright . U . S . N ..... 1853 . 
C . P . Perkins, U . S . N ...... 1886 . I 

1885 . 
1837 . 
1837 . 

1 6 5  
. 1885 

1.10. I R . Wainwright. U.S. N ... .I 1855 
1.10. 000 
1.10 . mo 
1-10.000 
1.10. MO 

1.5. OW 

1.5. 
1.10. 000 

1.10. 000 

1.10. 000 
1.10. ax, 

1.10. OW 

................... ... . .do. .  18 54. 
................... . .... .do 1854 
..................... .... .do 18 54. 
..................... ... ..do 1854 

J . H . Moore, U . S . N ........ 1857 . 
..................... . ... ..do 1857 
..................... . ... ..do 1857 

C . M . Fauntleroy. U . S . N . . 1859 . 
..................... . .... .do 1859 

.... .do ..................... 1859 . 
..................... . ... ..do 18Q 

1.5. OW A . Murray. U . S . N ......... 1858 . 
. . .................. . 1-1. 250 P F Nes 1868 

1.10. ax, 

1-10. ax, 

15. mo . 
................. . J Mechnn 

..................... .... .do ........ A.Murray. U.S.N. 

. 1861 

. 1861 

. 18.58 
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Scale I Hydrographer . I Date . State . 

New York ......... 
Do ............ 

Do ............. 
Do ............. 
Do ............. 
Do ............ 

Vermont .......... 
VermontandNew 

York . 
Do ............. 

Vermont .......... 
Vermont and New 

York . 
Do ............. 

Vermont .......... 

Vermontand New 
Pork . 

Vermont .......... 
VermontandNew 

York . 
Do ............. 
Do ............. 
Do ............. 

Do ............. 

Do ............. 

Do ............. 

............. Do 

New York and 
New Jersey . 

Do ............. 

New York ......... 

New Jersey ....... 
New York nnd 

New Jersey . 
Do ............. 

New Jersey ....... 
Do ............. 
Do ............. 
Do ............. 

New York and 
New Jersey . 

Do ............. 
Do ............. 
Do ............. 

Do ............. 

Do ............. 

Loatlities . 

Hudson River. Tivoli to Upper Coal Beds Light ....... 
Hudson River. Upper Coal Beds Light to Percy Reach 

Light . 
Hudson River. Percy Reach Light to Coxsackie ....... 
Hudson River. Coxsnckie to Houghtniling Island .... 
Hudson River. New Baltimore to Albany .............. 
Hudson River. Albany to Troy ......................... 
Lake Champlain. Cnnadianboundnry to Butler Islnnd . 
Lake Chnmplain. Canadian boundary toDleLaMotte 

Light . 
Lake Champlain. Isle La Motte Light to Cumberland 

Head Light . 
Lake Champlain. Butler Island to Sand Bar Bridge .. 
Lake Champlain. Cumberland Head to Vnlcour 

Island . 
Lake Champlain. Valcour Islntld to Tremhlcau Point . 
Lake Champlnin. Colchester and Hogsback reefs. 

(part of 1118a) . 8 

Lake Champlain. Trembleau Point to Ligonier Point . 

Lake Champlain. Burlington Harbor ................. 
Lake Champlain. Shelburn and Willsborough bnys ... 

Lake Champlain. Four Brothers to Rock Harbor ..... 
Lake Champlain. Rock Harbor to Crown Point Light . 
Lake Champlain. Crown Poirlt' I. ight to Crown Point 

Landing . 
Lake Champlain . Crown I'oint Landing to Iadbee 

Landing . 
Lake Champlaill. Laribee Landing to Benson Land- 

i11g . 
Lake Champlairi. Benson Landiug to Light Beacori 

No . 9 . 
Jake  Champlain. Light Beacon No.9 to Whitehnll. 

iucluding South Bay . 
Raritan Bny. with Sandy Hook Bar. Staten Island 

Sound. n~rd Newark Bay . 
Raritan Bny . with Sandy Hook Bay. Newark Dny. 

Arthur Kills. nnd Kill van Kull . 
Raritan Bay. with Great Kills nnd Stnten Island. 

from Elm Tree Light to Seguine Point . 
Ratitan Bay. Sandy 'Kook to Perth Amboy ............ 
..... do ................................................. 

Ratiton Day. S e p i n e  Point to South Amboy ......... 
....................... Raritnn Bay. Middletown Creek 

Raritan River. mouth to Marsh Island ................ 
Raritan River. Marsh Island to city of Brunswick ... 
Rarita~l River. South River ............................ 
Raritan Bay. Arthur Kills ............................. 

Raritnn Bay nnd Newark Bay. lower part ............. 
Raritan nay. Perth Amboy to Elizabethport .......... 
Rnritan Bay. Arthur Kills. Ward Point to Wood- 

bridge Creek . 
Raritan Bay. Arthur Kills. Woodbridge Creek to 

Fresh Kills . 
Raritnn Boy. Arthur Kills. Zlizabethport to Newnrk 

1.10. 000 I J . Mechan ................. 
1-10, 000 1 .... .do .................. 

. 1.20. 000 F . D . Granger ............. 1871 
.... . 1-10. mo I .do ..................... 1871 I 

Registere 
number 

7@ 
799 

800 

844 
549 
843 

1182 

1173 

1151 

1163 
1058 

1118 a 

1118 b 

I 119 

1105 
1246 b 

1-4 a 
ryq b 
1246 a 

1q7 a 

1247 b 

148 a 

1248 b 

62 

61 

127 

126 
1712 

572 
58 

1172 

12-q 

1m5 
64 

1716 

495 
1713 

1714 

494 

! ............. . Bay entrance . 
Do Raritnn Bay. Arthur Kills Fresh Kills to Dividing 

Creek . 
New Jersey ...... Newark I3ny ........................................... 

Do ............. 1 Newark Bay (replotting of No . 493) ................... 
............ Do ............. 1 N ~ w a r k  Bay. lower pnrt. to Passaic Light 

1862 . 
1862. 

.do .... ..................... 
A . Strausz ................. 
R . Wnirlwright . U . S . N ... 
A . Strnusz ................. 
C . Junken ................. 
... ..do ..................... 

Juaken,Wright. and Her- 
gesheinler . 

I .. B . Wright ............... 
C . Junken ................. 

1715 

493 
54 7 

1166 b 

1862-53 . 
1863 . 
1856 . 
1863 . 
1873 . 
1873 . 
1872 . 

1873 . 
1870 . 

. . . . ..... . I--20.- / T K Gedney. U S N .I 1Rf6 

1.10. 000 I ... ..do ..................... 
1-10.- 1 C . Juuken ................. 

I 
i 

I-lo. ooo I.. B . Wright ............... 
1-20 . 000 1.. . ..do ..................... 
1-10, ( C . Junkerr ................. 

I 
1.10 .~~ ! G . M . Bache. U . S . N ...... 18qr . 

I 

1871 . 
1874 . 

1873 . 
1873 . 
1874 . 

T . A . Cwven. U . S . N ....... 1857 . 
G . M . Bache. U . S . N ....... 18qI . 
F . H . Gerdes .............. 1872 . 
.... .do ..................... 1873 . 
.... .do ..................... 1873 . 
T . K . Geduey. U . S . N ...... 1836 . 

G . C . Nntrus. U . S . N ....... 1886 . 
. . .... . . R Wainwright, U S N 1855 

. . . ....... . . G C Hanus, U S N 1886 

1.10. cca ! R . Wainwright. U . S . N .... 1855 

I 

1.10. mo R . Wninwright. U . S . N .... 1 1855-56 . 
..................... .... 1-10. mo .do 

. ............... . . 1-10. ooo ! F H Gerdes 1871-72 
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.................................................. ................. 1)o .do 

.................................................. ................. DO do 
.................................... ............. Do Little Egg Harbor 

............. ............. Do Little Egg Hnrbor and Mat~nl~awki~l  b y  
Do ............. Great Boy .............................................. 

......................................... ............. Do Mullica River 
........................ Do ............. Great Egg Harbor, upper pnrt 

.............. Do ............ Great Egg Harbor and adjacent waters 

Date . stnte . 
. 

New Jersey ....... 
Do ............. 

.............. DO 

Do ............. 

Do ............ 

Do ............. 
Do ............. 

Do ............. 

Do ............. 

................. Do ............. Brignntine Inlet and adjacent waters 
Do ............. Absecom Inlet ......................................... 
Do ............. Absecom Inlet and adjacent wnters .................. 

......................... Do ............. Peck Beach to Hereford Inlet 
...... Do ............ Corsons Illlet to Learning Sound, inland waters 

Localities . / numbr I I Hydrogmpher . Registered Scale . 

Newark Bny, Passnic Light to head of bay ............ 
Newark Bay. New Jersey Centml Railrond Bridge to 

head of bay . 
...................................... Passaic River Bar 

Passaic River. Moms Turnpike Bridge to bridge I 

mile above Newark . 
Passaic River and liaekensack River to New Jersey ' 

Rnilrond Bridge . 
Hackensack River. Morris Cnnal to Upper Bridge .... I 
Hackensack River. New Jersey Rnilmad Bridge to I 

Erie Railroad Bridge . 
Hackensack River. Delaware and I.nckawant~a Rnil- 

road Bridge to IIackensack Bridge . 
Hockensack River. English Creek ................... 

Kew York nrld New York Harbor approaches ........................ 
New Jersey . 

New Jersey ........ Sandy Hook to Bornegat .............................. 

I 
Do ............. Sandy Hook to Long Bmnch (part of h'o . 106) ........ 
Do ............. Lo I I ~  Branch to Metedeco~~k River (pnrt of No . 106) .. 
Do ............. Metedeconk River to Burllegat (pnrt of No . 1 6 )  ...... 
Do ............. Long Bmnch to Bnrnegat Inlet (pnrt of No . 106) ..... 
DO ............. Shrewsbury Rocks .................................... 
Do ............. Shrewsbury nnd Nnvesink rivers ...................... 
Do ............. Shrewsbury nnd Nnvesink rivers (copy of KO . 107) .... 
Do ............. Barnegat Bay and Inlet and Toms River .............. 

........................................ ............. Do Bnrnegat Inlet 
Do ............. Barnegnt Bay and Toms River ....................... 
Do ............. Barnegnt Bny ......................................... 
Do ............. Bnrnegnt Light-House to New Inlet ................... 
Do ............. Barnegnt Light-House to Xew Inlet (copy of No . 111) . 
Do ............. Bnrnegat Light-House to Tackers Bench .............. 

............................ ............. Do Tucker Bench to Cape AIny 
.......... Do ............. New Inlet and Little Egg IInrlmr entrance 

. ............... F.H. Gerdes 1871-7a 
G . C . Hanus. U . S . N ....... 1886 . 

.................... ............. Do Hereford Inlet nnd inland waters 
Do ............. Richnrdson Sound to Cape Island Sound. inland 

waters . 
New Jersey and Delaware Bay entrance. Five Fnthorn Bank to Capes 

. . . ...... . . T R Gedney. U S N 1836 
. . . ............... P H Gerdes 1871 

Delawnre . 
Kew Jersey ....... 
New Jersey nnd 

Delaware . 
............. Do 

Delaware ......... 

1.1o.m C . P . Perkins. U . S . N ...... 1886 . I I 

May and Henlopen . 
............... Delaware Day entrance. off Cnpe AIay 

Delaware Bay entmncc. off Cnpe May and Cape 
Henlopen . 

Delaware Day entmnce. Hen and Chickens Shonl 
nnd pnrt of Five Fnthom Bank . 

Delaware Bay entmnce. Hen and Chickens Shoal ... 

G.W.Bache.U.S.N ....... 1841 . 
. ............... . . F H Gerdes 1871 I 

New Jersey and Delaware Bay entrance and River to 'frenton (conl- 
Delaware . I piled) . 

1.10. om .... .do ..................... 1873.74 . 
...... . . . . . 1.40. mo E B Thomas. U S N 1882 

. . . ...... . 1.40. T. R Gedney. U S N 1841 

1-49. ax, 

1-20. mo 

... ..do ..................... 

... ..do ..................... 
H . 0 .Handy. U . S . N ....... 
G . X I  . Bache. U . S . N ....... 
..... do ..................... 
.... .do ..................... 
C . Fendall ................. 
J . P . Moser, U . S . N ........ 
W . I . Vinal ................. 
T . R . Gedney, U . S . N ...... 
... ..do ..................... 
... .do ..................... 
0 . S . Blnke, U . S . h'. ....... 
G . hl . Bache, U . S . K ....... 

.do .... ..................... 
W . I . Vinal ................ 
.... .do ..................... 
.... .do ..................... 
.... .do ..................... 
W . W . Harding ............ 
W . I . Vinal ................ 
IS . E . Haskell .............. 
R . A . Marr and E . E . H a s  

kell . . 
W . I.Vina1. ............... 
T . S . Phelps, U.S. N ....... 
W . I . Vinal ................ 
J . ES . Fillsbury. U . S . h'.. ... 
R . A . Marr and E . E . H a s  

kell . 
..................... ... ..do 

.... .do .................... 

1.40. 000 I i  . Osterhaus. U . S . N ...... 1882 . 
1-40. ooo G.S. Blake. G'. S . N ........ 1% 

1840 . 
1840 . 
1875 . 
1840 . 
1840 . 
1840 . 
1866 . 
1876 . 
1874 . 
1841 . 
1Ql . 
1847 . 
1843 . 
1840 . 
1840 . 
1872 . 
1874 . 
1873 . 
1873 . 
1871 . 
1871 . 
1891 . 
1891 . 
1872 . 
1864 . 
I87a . 
1886 . 
1891 . 

. 1891 
1891 . 

1.40. oa, G . C . Hanus. U . S . N ....... 

. . . . ...... T R Gedney. U S N 
... ..................... .do 

. 1840 . 1Qo 
1-20 . 000 ; .... .do ..................... 1840 . 

G . S . Blnke. U . S . N ........ 
..................... .... .do 

1844 . . 1841-42-43 
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State. 

New Jersey ....... 
Do ............. 

New Jersey and 
Delaware. 

Do.. ........... 
Delaware ......... 
New Jersey and 

Delaware. 
........... DO.. 

New Jersey . . .  
DO.. ........... 

New Jemey a l ~ d  
Delaware. 

DO.. ........... 

New Jersey ....... 

......... Delaware 

New Jersey ....... 
Do.. ........... 

New J e ~ y  and 
Delaware. 

New Jersey ....... 
New Jersey and 

Delaware. 
Delaware ......... 
New Jersey and 

Delaware. 
. DO.. ........... 

Do,. .......... 

........... DO.. 

......... Delnware 
........... Do.. 

New Jersey nr~d 
nelawarc. 

........... DO.. 

DO.. ........... 

........... Do,. 

........... Do., 
Do,. ........... 

Delaware ......... 
h'ew Jersey and  

Delaware. 
Do ............. 

DO.. ........... 

Do.. ........... 
Do ............ 
Do.. ........... 

........... Do.. 
Delaware ......... 

Do .................. 
New Jersey and 

Delaware. 

I.acalities. 

Delaware Bay entrance, Middle and  South Shoals.. .. 
Delaware Bay entrance, off Cape May.. .............. 
Delaware Bay, Capes to Fishing Creek and Clark 

Point. 
Delaware Bay, Capes to Mispillion Creek Light.. .... 

..... Delaware Bay, vicinity of Delaware Breakwater 
....... Delaware Bay, Round Shoal to Brown Shoal.. 

Delnware Bay, Cape May and Cedar Beach to False 
EZgg Island Point and Mahon Rivet' Light. 

Delaware Bay, Cmw Shoal (copy of p m  of NO. 1 1 8 )  . 
Delaware Boy, Crow Shoal and Cape May Roads. ..... 
Delaware Bay, Brown Shoal and Mispillion Creek to 

False Egg Island Point and nlnhon River Light. 
Delaware Bay, Maiu Ship Channel, Brown Shoal to 

Swash Channel atid Joe E'logger Shoal. 
Delaware Ray. southeastern part, Sen Grove, Cape 

May to Fishing Creek. 
Delawnre Bay, Broad Kill to Mispillio~~ Light nnd 

I ~ w e r ,  Middle, and Brown Shonls. 
Delaware Bay, Fishing Creek to Maurice River Light. 
Delaware Bay, Maurice River Cove nnd Egg Island 

Plats. 
Uelaware Bay. Duck. Mahon. and c o h a n c y  Creeks 

and Maurice River. 
........................ Delaware nay, Maurice River 

Delaware nay, Fourteett Foot Ih11k nnd southern 
part of Joe Plogger Shoal. 

Delaware Bay, Mispillion Creek to  Murderkill Creek. 
DelawareBayand~iver ,  JonesCreektoMahon Kiver. 

lklaware m ~ y .  Swash Chan~>cl, Joe Flogger Shoal l o  
Ben Davis Point Shoal. 

Delaware nay. Main Ship Channel. Ben Davis Point I 

Registered 
~tumber. 

125 
1655 
118 

I 19 
&I  

Shoal to Ship John Shoal Idght and Cohansey Creek I 
npproaches. i 

... Delnware River, Cross Ledge to Ship John Shoal.. 
1 

. ,  1841. ....... 
............. Delaware River, >lahon and Doua rivers N. Woodhull, U. S. N ..... .: ~tlgn. 

Scale. 

-- 
I-zo,mo 
I-1o.m 
I -m,m 

l a .  m 
I-3,600 

I-m,mo 

Hydrographer. Date. 

Delaware River, Joe Flogger Shoal and Dona River.. 
Delaware River, Mnhot~ Ditch to Bombay Hook and 

Nar~tuxel~t  Point to sen. 
... Delaware River, Ben 1)avis Point to Listotl Point.. 

Delaware River Channel from Ship John Shoal to 
Pea Patch Islarrd. 

Delaware River, Cohansey Light-House to Oyster Cove. 
..... Delnware River, Bombay Hook to Collins Beach. 

Delawnrc River, Collitrs Beach to Reedy Island Light. 
Delaware Kiver, vicinity of Reedy Island.. ........... 
Delaware River, Liston Point to New Costle.. ........ 

Delaware River, Stony Point to Delaware Cily, ex- 
cluding chantlel. 

Delnware River, Reedy Islaud Light to Finns Point 

Light. 
Delaware ~ i v e r ,  Reedy Point to New Costle.. ........ 

.. 

I 122 , I-m, om 

120 I I-la,- 

157 I I - I O , ~  

R.Bache. U. S. N... ....... 
F. 14. Crosby, U. S. N.. ..... 
G. S. Blake, U. S. N ......... 

.... ..................... .do 
C. P. Patterson. ........... 
G.C.Hanus.U.S.N ....... 

I-lo,- G.S.Blake. V.S.N ........ 

1476 a ) I - Z J , ~  F.. n.Thoma3, U.S.N. ..... 

1847. 
1885. 

1842-43. 

IQZ. 
1653. 
1883. 

1842. 

1880. 

299 1-23, oa, .... .................... . I  1852. 
......... 1544 ) I-20,- I II. I,. Marindin.. . I  IMZ. 

i I I 
I32 I I-ao,oa, I G.S.Blake, U.S.N ....... .; 1%~.  

i I 
....... G. S. Dlalie, 1,. S. N .I I&=. 

... .................... . .do.  1842. 

Compiled 
11836-42. .................. 
'1843-47. 

Iyga 1 1-20, - 
r5x, j I-10, - 
1519 i 1-10,- 

I - I O , ~  

2160 I-2,400 
, 133 I-10,- 

1-20, - i 
I - l o , w  

I 
808 i 1-10, m 

Delaware River, R n n s  Point Light to New Castle. .\ ~5036 I I - X O , ~  1 11. L. Marjudin 

..................... Delnware Rlver, Bulkhead Shoal. 156 1 I - I o , ~ ~ ,  M c A r t h ~ ~ r  and Golds- 
I 

........ 
boroclgh, U. S. N. 

Delaware River, Pen Patch Island to New Castle I-m,om G. S. nlnke, U. S. N 
Delswnre Kiver, front of New Castle.. ............... ................ 

do .................................................. ..... do ..................... 
Delaware River, New Castle to Deep Water Point I-5,mo N.L. Marindin ............ 

Light. 

C .  C. Hnrlus, U. S. N . j 1884. ...... 
I 

. ................... 1582 I I-m,mo 1.. d o  .I 1891. 
1 I 

.. I678 1 ~-zo,mo I I.'. li.Crosby, U.S.N.. ...I 1885. 
. ................... 1679 1 1-20. mo 1.. ..do ..I 1885. 

I I I 
121 1 I-m,wo ! G .  S. Blake. U. S.N ....... ,I 1843. 

IMZ. 

rQ6-47. 

1843. 
1873. 
1873, 
1881. 

I 
1677 I 1-10, wo 
1476 b ! 1-10, wo 

............ 

y. Ii Nes ................. .I 1875. 
i 

.. H. n. Mansfield. u, s. N, .I 188% 
........... H. I,.Mnrindin .., 1882. 

. XI. R. Mnr~sfield, U. S. N.. .) 1B8r. 
........... 11. L. Marindill. 

...,.... G. S. Blake, U. S. N 1840-41. 

i 
.... I". H. ~rost,y, U. S. N.. .I 1885. 
... E. B.Thomas, U. S. N.. .I r890. 

J. M. Grimes, U. S. N ...... 

.......... H. L. Marindin.. 

............. I G .  Davidrjotl.. 

1875. 

1881. 

1651. 

! I I 
I 

1631 i I-m, coo G .  C. IIanus, U. S. N 
I 

15R1 i I-20,oca 

I 
147s b / I-q ma 

I 

..--. i IB8+ N. 1%. hInrlsfield and C. 1 1881-83-85. 
McR. Winslow, U. S. N. 

P. B. Thomas, U. S. N.. . .! I&%. 

1475fl I - 0 ,  . d o . .  ................. . I  Isda 
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List of orzginal hydrograjhic sheets, gcograjhically arranged, registered in the archives of the United 
States Coast and Geodefic Survey, etc.-Continued. 

State. I Localities. Registered I numhr, I ".. / Hydmgrapher. 

1-10, ax, G. S. Blake, U. S. N ....... 1811. 
-- 

New Jersey and 
Delaware. 

........... Do.. 

Delaware ......... 

New Jersey, Dela- 
ware, andPenn- 
sylvania. 

Do.. ........... 
Do.. ........... 
DO ............ 
Do.. ........... 
Do.. ........... 

New Jersey and 
Pennsylvania. 

Pennwlvania .... 

Do.. ........... 

New Jersey and 
Pennsylvania. 

Do.. ........... 
Do ............ 
Do.. ........... 
Do.. ........... 
Do ............. 

Do.. ........... 
Pennsylvania ..... 

Do.. ........... 

............... DO.. 
Do ............. 

Do ............. 

Do ............. 

............... Do.. 
Do ............. 
Do.. ........... 

New Jersey and 
Pennsylvania. 

Do ............. 
Do.. ........... 
Do.. ........... 
Do.. ........... 

Pennsylvania ..... 
New Jersey and 

Pennsylvania. 
Do.. ........... 
DO.. ........... 
DO ............. 

1-14 ax, I.. .. .do .................... .I 1811. 

Delaware River, New Castle to Cherry Island Range 
Lights. 

Delaware River, New Castle to Cherry Island Range 
Ughts (COPY of part of NO. 135). 

Delaware River, Christians and Brandywine creeks, 
mouth to bridges (enlarged from No. 1%). 

Delawnre River, Newcastle Flats to Marcus Hook Bar 

. Delaware River, Deep Water Light to Penn Grove.. 
.... Delaware River, Penn Gmve to Old Man Creek.. 

Delawnre River, Cherry Island Range Lights to 
Tonkins Island. 

Delaware River, Old Man Creek to Raccoon Creek.. . 
.... Delaware River, R a m o n  Creek to Chester Bar.. 

Delaware River, Tonkins Island to Maiden Island . . 
Delaware River, Welsh Street Wharf to Carson 

Wharf, Chester. 
Delaware River, Ridley Creek to Welsh Street Wharf, 

Chester. 
Delaware River, Chester Bar to east end Tinicum 

Island. 
.... Delaware River, Tinicum Island to Fort MifBin.. 

...... Delaware River, Maiden Island to Fort Mifain 
Delaware River, Fort Mimin to Windmill Island.. .. 
Delaware River, Fort Mifain to Gloucester Point.. .. 
Delaware River, Fort Mifein to Fish Club House (re- 

plotting of part of No. 141). 
......... Delaware River, Port Mifain to Horseshoe 

Delaware River, Schuylkill River, Gloucester Point 
to Penmse Ferry Bridge. 

Delaware River, Schuylkill River, League Island to 
Gruys Ferry Bridge. 

................................................. .do 

Delnware River, Schuylkill River, Rambo Point to 
Grays Ferry Bridge. 

Delaware River, Schuylkill River, Grays Perry 
Bridge to Suspensioti Bridge. 

Delaware River, Schuylkill River, Grays Ferry 
Bridge to Fairmount Dam. 

................................................. .do 

Delaware River, League Island Channel, back of 
League Island. 

Delnware River Docks, Glouceatcr Point to Cooper 
Point. 

...... Delaware River, Horseshoe to Kaighns mint.. 

Delaware River, Fish Club House to Smith Island 
(replotting part of No. 141). 

Delaware River, Gloucester Point to Windmill Island 
Delaware River, Kensington to Kaighns Point.. .... 
Delaware River, Kaighns Point to a g h t  Mile Point. 
Delaware River, Gravel and Shingle Bank, foot of 

Christian street, PhiladelpMa. 
Delaware River, Smith Island to Petty Island (re- 

plotting, part of No. 142). 
Delaware River Docks, Cooper Point to east end 

Petty Island. 
Delaware River, Kensington to Bridesburg.. ........ 
Delaware River, Petty Island to Bight Mile Point 

(*plotting, part of No. w). 

19,  ax, 

1-5,au 
1-5,- 

1-10,- 

I-I, a. I C. Junken .................I 1(00. 

..................... .... .do 

1-5,mo 
1-5, om 

1-10, om 

1-1. zoo .... .do ..................... 1870. 

1841. 

............ II.I,.Marindin 
... ..do ..................... 
G. S. Blake, U. S. N ........ 

.. 1-5, ax, H. B. Mansfield, U. S. N.. 1881. 

1881. 
1881. 
1812. 

........... R.L.Marindin. 
H. B. Mansfield, U. S. N ... 
G. S. Blake, U. S. N ........ 

1881. 
1881. 
1842. 

I-stax, 
I-5,ax, 

1-10, ax, 
I-5,ooo 

I-4,800 

I-4,Ebo J. Hergesheimer .......... 

1-4.800 
I-m,ax, 

.......... H.L.Marindin. 
G.S.Blake, U. S. N ........ 
.... .do ..................... 
F. F. Nes.. ................. 
G.S.Blake,U.S.N ......... 

................. F. F. Nes.. 1871. 

1881. 
1812. 
rQz 
1871. 

18q3. 

H.L. Marindin. ........... 
C. Junken ................. 

1-5,mo 
I-1,- 

......... I+ 800 J. Hergeshdmer ./ 18@, 

1878. 

1875. 

.................. F.F. Nes. 
C. Junken ................. 

......... I-,& J. Hergesheimer .( 1%. I 

1871. 
1885. 

I-4,800 
I-z, ga, 

.... .do ..................... 
........ B. Hergeshelmer.. 

1-5,om 
I-4,800 

1-10,- 
1-300 

*Topographic nun 
8. Doc. 2 5 4 1  

1888-89. 
1665. 

I-4,800 

19,600 

................. F. F.Nes.. 
........... H.L.Marindin. 

........ G. S. Blake, U. S. N 
........... H.I,. Marindin. 

1871. 
1878. 

1813. 
1878. 

........ G.S. Blake,U.S.N 

.......... J. Hergeshdmer 

1843. 

18@. 
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List of orLginaZ hydrogra$hic sheets. geographicaZ@ atranged. registered in the archives of the United 
States Coast and Geodetic Survey. ctc.-Continued. 

State . I I Registerc 
number 

New Jersey and Delaware River. submerged jetty to White Sheet Baj 
Pennsy lwnia . 

Do ............. Delnware River. m g h t  Mile Point to Dunks ......... 
Do ............ Delaware River. Dunks to Tullytown ................ 
Do ............ Delaware River. Tullytown to south end Duck Island 
Do ............. Delaware River. south end Duck Island to Trenton 

Bridge . 
Do ............. Delaware River (current sheet) ...................... 

DO ................ .do .................................................. 
DO ................. .do ................................................... 

Delaware ........ IIen and Chickens Shoal .............................. 
Do ............. Cape Henlopen to Indian River Inlet ................ 
Do ............. Rehoboth to Indian River Inlet ....................... 
Do ............ Indian River Inlet and nay and Rehoboth Bay ....... 

Delaware a n d Indiaii River Inlet to State line ....................... 
Maryland . 

Maryland ........ Ocean City to Sinepuxent Day ........................ 
Dclaware n n d Inside waters, Miller Creek to Sinepuxent Bay ....... 

Maryland . 
Maryland ........ North end Sitlcpuxe~lt Bay to north end Assnteague 

&Y . 
Do ............. Cl~incoteaye nay, upper part ......................... 

Marylandnnd Vir- Chincoteaye nay. lower part ......................... 
giilia . 

Maryland ......... Baltic Shoal ............................................ 
Virginia .......... North end Assateague Bay to Chincoteaye Inlet .... 

Do ............. North end Assateaye Bay to Gargathy Inlet ......... 
Do ............. Chincoteague Shoal and Inlet ......................... 

........... ............. Do Gargathy Inlet to Great Machipongo Inlet 
...................................... ............. Do Metompkirr Inlet 

............................. ............. Do Metompkin Inlet and Ray 
Do ............. Inside waters. Chincotenye Inlet to Floyd Bay ...... 

Maryland ......... Waehapreague and Machipongo inlets ................ 
Do ............ I. ittlr Machipongo Inlet to head of Broadwater ...... 
n o  ............. Broadwater, Great Machipongo River and branches .. 

Virginia ........... Hog Island to Cape Henry ............................. 
Do ............. Sand S11oa1 and Ship Shoal inlets ..................... 
Do ............. Broadwater . Sand Shoal Inlet to Hog Islarid Inlet .... 
Do ............. Droadwater, Ship Shoal Inlet to  Satid Shoal Inlet .... 
Do ............. Chesapeake Bay entrance. Little Inlet to Cape Henry . 
Do ............. Chesapeake Bay entrance. Smith Inlet to Magothy 

Bay . 
Do ............. Chesapeake Day entrance, Magothy Bay ............. 

............................. Do ............. Chesapeake Bay entrance 
Do ............. Chesapeake Bay ei~trance to Wolf Trap Light ........ 
Do ............. Chesapeake Bay entrance. Cape Charles and vicinity . 
Do ............ Chesapeake Bay entrance, Cape Charles to Old Plan- 

tation Creek . 
Do ............. Chesnpeake Bay, east shore. Cherry~tone Inlet ....... 
Do ............. Cliesapeake Day. east shore. Cherrystone Inlet and 

Old Plantation Creek . 
Do ............. Chesapeake Day, east shore. Mattawoman Creek to 

Nandua Creek, and west shore. Wolf Trap Spit to 
Rappahannock Spit . 

Do ............. Cliesapeake Bay. east shore, Hunger Creek ap- 
proaches and adjacent creeks . 

Do ............. Chesapeake nay. east shore. Hunger Creek entrance . 976 c 
DO ............ 1 C l m a p a k e  Bay. east shore. Naswaddoi Creek . . .  .I 976 b 

Scale . I Hydrographer . 1 Date . 

1.4.800 11 . L . Mnrindin ............ 1878 . 
1.4. Roo ... ..do ..................... 1878 . 
1-4. 800 .... .do ..................... 1878 . 
1-4. 800 .... .do ..................... 1R77-'18 . 
1.4, 800 ... ..do ..................... 1878 . 
1-4. 800 ... ..do ..................... 1878 . 
1-4, 800 .... .do ..................... 1878 . 

1-20, 000 S.P.Lee.U.S.N ........... 1&8 . 
1-20. 000 G . S . Blake, U . S . N ........ 1844 . 
1-40, ooo J . E . Pillsbury, U . S . ?i ..... 1886 . 
1-20. 000 , R . Dache. U . S . N .......... 1&7 . 
1-40, ooo S.P.Lee, U.S.N ........... 1848 . 

I 
..................... . ... ..do 1849 

. D . B . Wainwright ......... 1887 

E . P . Lull. U . S . N.. and D . rtUo-87 . 
B . Wainwright . 

. D . B.Wainwright .......... 1B87 

T.S. Phelps. U.S. N ....... 1863 . 
. J . J.Almy. U.S. N ......... 1851 

do 1851 ..... ..................... . 
nradford and Wainwright 1881-87 . 
J . J.Almy. U . 6 . N ......... 1852 . 

.do 1852 .... ..................... . 
. A.M. liarrison ............ 1662 

D . D . Wainwright ......... 1%~-88 . 
. J . J . Aln1y.U. S . N ........ 1852 
. J . W . Donn ................ 1871 

..................... . .... .do 1871 
. J . J.Al1ny.U. S . N ......... 1853 

..................... . .... .do 1853 
. W . W . lmrding ............ 18p 

J . W . Donn ................ 1870 . 
. M.L.Wood,U.S.N ........ 1888 

..................... . ..... do 1888 

............ . . 1.20. ooo W W liarding 1869 . 
1-20. mo B . F . Sands. U . S . N ........ 1851 . 
1-40. ow J . J . Alniy. U . S . N ......... 1852 . 
1-20, ax, .... .do ..................... 1852 . 

........ . 1-20, ooo M.L.Wood.U.S.N 1888 

. . . . ......... . 1.20. 000 J J Almy. U S N 1852 
.... . ...... 1-10. 000 J.S. Bradford ... 1873 

J . J . Almy. U . S . N ......... 1851 . 

I-. om C . Pendall ................. 
. .... ..................... 1-20. ax, .do 1868 
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List of original hydt ograjhic sheets, geograjhical& arranged, regis fend in the archives of the United 
States Coast and Geodetic Survey, ek.-Continued. 

State. 

Virginia.. ......... 

Do.. ........... 

Virginia and Ma- 
ryland 

Virginia.. ......... 

Virginia and Ma- 
ryland. 

Virginia.. ......... 
virginla and Ma- 

ryland. 
Maryland ........ 

Do.. ........... 
Do.. ........... 
Do ............ 
Do.. ........... 
Do.. ........... 

Do.. ........... 

MaryIandnndVir- 
ginia. 

........... Do.. 

Virginia.. ......... 

Maryland.. ....... 
Do.. ........... 

Do.. ........... 

Do.. ........... 
Do.. ........... 

Do.. ........... 

Do.. ........... 

Do.. ........... 
Do.. ........... 
DO.. ........... 

Do ............. 
Do ............. 
Do ............. 

I-m,mo 

I-m,mo 

I-40.0~ 

I-m, mo 

I-40,mo 

I-ZO,DYJ 

1-1- mo 

15ooo 

15000 

I-5,mo 

1-5, ax, 

1-5, mo 

I-5,om 

15000 

x-,p,mo 

I-zo,m 

I-m,mo 

x-~qmo 

r o , m  

r o , m  

r-m, mo 

I-m,mo 

I-m, om 

1-10, mo 

I-, mo 
x+o,ooo 

I-xqom 

1-rqmo 

I-rqooo 

I-rqmo 

Localities. 

Chesapeake Bay, east shore, Occohannock Creek n p  
pronches and Heaths Landing. 

Chesapeake Bay, east shore, Craddock and h'nndua 
creeks. 

Chesapeake Buy, east shore, Nandua Creek to Smith 
Island, and west shore, Rappahannock Spit to 
Smith Point. 

Chesapeake Bay, east shore, Pengoteague Creek and 
approaches. 

...... Chesapeake Bay, east shore, Pocomoke Sound.. 

Chesapeake Bay, enst shore, Pocomoke Sound, Onan- 
cock Creek to Mussongo Creek. 

Chesnpenke Bay, east shore, Pocomoke River, en- 
trance to Taylors. 

Chesapeake Bay, east shore, Pocomoke River, Tay- 
lors to Leaning Pine. 

Chesapeake Bay, east shore, Pocomoke River, Lean- 
ing Pine to Ilsleys Iiouse. 

Chesapeake Bay, east shore, Pocomoke River, Ilsleys 
House to Longs House. 

Chesnpeakc Bay, east shore, Pocomoke River, Longs 
House to Double. 

Chesapeake Bay, east shore, l'ocomoke River, Double 
to Mattapony. 

Clxesnpenke Bay, east shore, Pocomoke River, Xat- 
tnpony to Broad Creek. 

Chesapeake Bay, east shore, Pocomoke River, Broad 
creek to Snow Hill. 

Chesapeake Bay, east shore, Tangier Sound, Watts 
Island Light to Clay Island Light. 

Chesapeake Bay, east shore, south end Smith 1sland 
to Billy Island, and west shore, Smith Point to 
Point No Point. 

Chesapeake Bay, east shore, Tangier Sound, vicinity 
of Smith, Goose, and Fox islands. 

Chesapeake Bay, east shore, Little Annemessex 
River, Crisfield Harbor. 

Chesapenke Bay, east shore, Little Annemessex 
River, Big Antiemessex River, Manokin River, 
Monie Bay, Wicomim River, and Ellis Bay. 

Chesapeake Bay, east shore, Billy Island to Mcekins 
h'eck, and west shore, Point No Point to Cove 
Point Light. 

Chesapeake Bny, east shore, Nantimke River and 
Fishing Bay. 

Che.snpeake Bay, east shore, Meekins Neck to Tilgh- 
Nan Island and Cove Point Ught to latitude3804d. 

Chesapeake Bay, east shore, Little Choptank River 
or Iiudson River. 

Chesapeake Bay, east shore, Little Clioptank Rivet 
and tributaries. 

Chesapeake Bay, eastshore, ChoptankRiverentrance. 
Chesapeake Bay, east shore, Choptank Light to 

Wing l.anding, Fredhaven Creek and tributaries. 
Chesapeake Bay, east shore, Choptank River and 

tributaries, Jenkins, Secretary, and Cabin meka .  
Chesapeake Bay, east shore Choptnnk River, Wing 

Ianding to Denton. 
Chesapeake Bay, east shore, Fredhaven Creek and 

tributaries. 
Chesapeake Bay, east shore, Harris, Porters, and 

Broad creeks. 

Hydrographer. 

......... J. J. Almy, U. S. N 

C. Fendall.. ............... 

S. P. Lee, B. P.Sands,and 
J. J. Almy, U. S. N. 

B. F.Sandsand J. J. Almy, 
U. S. N., and C. Fendall. 

J. J. Almy, U. S. N. ........ 
W. W.Harding ............ 
.... .do.. ................... 
..... ..................... do 

... ..do ..................... 

.... .do.. ................... 

..... do ..................... 

... ..do ..................... 

..... do ..................... 

..... do ..................... 
J. J. Almy,U.S.N ......... 
S.P.tee,U.S.N ........... 

W. W.Harding.. .......... 
.... .do ..................... 
W. T.Muse, U. S. N. ....... 

S.P.Lee, U.S. N ........... 

... ..do.. ................... 
w. P. McArthur, U. S. N.. . 

.... ..................... .do 

W. w. Hardlng. ........... 
W. P. McArthur, U. S. N.. . 
R. Bache, U. S. N. ......... 
W. W. Harding.. .......... 
..... do ..................... 
..... do ..................... 
..... do ..................... 

number. 
Registered 

367 

97Ga 

252 

332 

515 

993 

1% 

roaa a 

102a b 

1023 a 

1023 b 

row a 

I O ? ~  b 

xozq c 

557 

2x1 

997 

985 

707 

aog 

673 

199 

rn 

136 b 

mr 
an 

1346 a 

1048 

1049a 

roqgb 

Date. 

1853. 

1868. 

1849-50-51. 

{::= 
1855. 

1869. 

1869. 

1869. 

1869. 

1869. 

1%. 

1869. 

1%. 

1%. 

'1856. 

1849. 

1869. 

186869. 

1858-59, 

1Bq8. 

1858. 

1848. 

1848. 

1871. 

1848. 
1848. 

1871. 

18p. 

1870. 

1870. 
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t i s t  of onginal hydrogru~hic sheets, geographically amanged, registered in the archives of the United 
States Coast and Geodetic Survey, etc.--Continued. 

State. 

Maryland ......... 

Do.. ........... 

Do.. ........... 

Do ............. 

Do.. ........... 

Do.. ........... 

Do.. ........... 

Do.. ........... 

Do.. ........... 
Do.. ........... 
Do.. ........... 
Do.. ........... 

Do.. ........... 

Do.. ........... 

Do.. ........... 

MarylandandVir- 
ginia. 

Maryland ......... 

Do ............. 

Virginia.. ......... 

DO.. ............... 
Maryland ......... 

MnrylnndandVir- 
ginia. 

Virginia.. ......... 

Do.. ........... 

Do ............. 
Do.. ........... 
Do.. ........... 
Do.. ........... 

Do.. ........... 

Do.. ........... 

Do.. ........... 

Maryland, V i r -  
ginia, and Dis- 
trict of Colum- 
bia 

Localities. 

Chesapeake Bay, west shore, Patapsco River, tribu- 
tary creeks. 

Chesapeake Buy, west shore, Patapsm River, Spar- 
row Point and vianity. 

Chesapeake Bay, westshore, Patapsco River, Sparrow 
Point to Leading. 

Chesapeake Bay, west shore, Patapsco River, Lam- 
retto Point to Hawkins Point 

Chesapeake Bay, west shore, Baltimore Harbor, Laz- 
aretto Point to Ferry Point Bridge. 

Chesapeake Bay, west shore, Baltimore Harbor, Ferry 
Point Bridge to head of Spring Garden. 

Chesnpenke Bay, west shore, Baltimore Harbor, Fort 
McHenry to Henderson Wharf. 

Chesapeake nay, west shore, Baltimore Harbor, Hen- 
derson Wharf to head of basin. 

Chesapeake Bay, west shore, Magothy River.. ........ 
Chesapeake Bay, west shore, Atl~~apolis Harbor.. .... 
Chesapeake Bay, west shore, Severn and South rivers, 

tributaries. 
Chesapeake Day, west shore, Severn River above 

Round Bay. 
Chesnpeake Bay, west shore, Patuxent River mouth 

to Setterly Point. 
Chesnpenke Doy, westsl~ore, Patuxent River, Setterly 

Point to God Point. 
Chesapeake Bay, west shore, Pntuxent River, Holland 

Point to Jones Point. 
Chesapeake Bay, Potomac River, Cornfield Point to 

Piney Point. 
Chesapeake Ray, Potomac River, St. Marys River, 

Cornfield Point to St. Marys City. 
Chesapeake Bay. Potomac River, St. Marys River, 

Kit Point to head of navigation. 
ChesnpeakeBay, PotomacHiver, YeocomimandCone 

rivers. 
.do .................................................. 

Chesapeake Bny, Potomac River, Ycocomico atid St. 
Georges rivers and St. Clement and Breton bays. 

Chesnpenke Bay, Potomac River, Piney Point to 
Blakistone Island. 

Chesapeake Bay, Potomac River, Nomine Bay, Lower 
Machod and Mattox creeks. 

ChesapeakeBay, Potomac River, BlakistoneIslnnd to 
Cobb Point. 

Chesapeake Bay, Potomac Kiver, Cobb Point to 
Mathias. 

Chesapeake Ray, Potomac River, Lower Cedar Point 
and Mathias Point. 

Chesapeake Bny, Potomac River, Mathias Point to 
Metompkin Point and Port Tobacco River. 

Chesapeake Day, Potomac River, Metompkin Point to 
Shipping Point. 

Chesnpeake Bay, Potomac River, Shipping Point to 
Hallowing Point. 

Chesapeake Bay, Potomac River, IIallowing Point to 
Fort Washirlgton. 

Chesapeake Bay, Potomac River, Fort Washington to 
Alexandria. 

Chesapeake Bay, Potomac River, Alexandria to 

Hunter Point. 

Date. 

1%. 

1891. 

1852. 

18%. 

1876. 

1877. 

1876. 

1876. 

184.5 
1888. 
1870. 

1870. 

1848. 

1857. 

1859. 

18Sg-Q. 

1857. 

1859. 

1868. 

1860. 
1860dR. 

1860. 

1868. 

1862. 

1661. 

1861. 

1862. 

1862. 

1862-63. 

1863. 

1863. 

1862. 

number. 
Registered 

1007 

2067 

339 

161 

1450~ 

1450 b 

144ga, b 

1448 

164 
18qa 
1077 a 

1077 b 

2x0 

641 

7 q  

701 

640 

695 

g68 

794 
769 

'193 

967 

817 

778 

738 

813 

81a 

814 

815 

8x6 

766 

Scale. 

I-m,am 

I-1o.mo 

I - I O , ~  

I-~o,ar, 

I-3,60o 

I-3,600 

I-1,800 

I-],& 

I - I O , ~  

1-10, ar, 
1-10, cca 

I ,  I O , ~  

I-m,mo 

- I-m,cca 

1-20, oa, 

1-20, cca 

I-21,408 

I-m,ar, 

I-m,mo 

I-m,cca 
1-20, cca 

I-m,mo 

I-m. coo 

I-m, mo 

I - ~ , w  

1-10, cca 

I-m,oa, 

I-m, ar, 

I-m, cca 

I-m, cca 

1-10, cca 

I - I O , ~  

Hydmgmpher. 

................ J. W. Donn 

..... do. .................... 

C. H. McBlair, U. S. N.. .... 

C. Junken ................. 
J. W. Donn.. .............. 
.... .do ..................... 
..... do. .................... 
.... .do ..................... 
G. M. Bache, U. S. N ....... 
M. I.. Wood, U. S. N.. ...... 
W. W. Hnrding.. .......... 
... ..do.. ................... 

S. P. Lee, U.S. N.. ......... 

W.T.Muse, U.S. N. ....... 

.... .do ..................... 

... ..do ..................... 

..... do ..................... 

..... ..................... do 

J. W. Donn ................ 

W.T. Muse. U. S. N .  ....... 
W. T. Muse, U. S. N., and 

J. W. Donn. 
W.T.Muse,U.S. N. ....... 

J. W. Donn ................ 

T. S. Phelps, U. S. N ....... 

..... do ..................... 
W. R. Palmer, U. S. A.. .... 

E. S. Phelps, U. S. N ....... 

..................... .... .do 

.... .do ..................... 

.... .do ..................... 

.... .do ..................... 

C. P. Patterson. ........... 
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List of orzginat hydrog~a#hic sheis, geograjAicall3, arranged, registered in the archives of the United 
States Coast and Geodetic Survey, etc.-Continued. 

* Topographic number. 

Dnte. 

18g1. 

1862. 

1865. 

1865. 

186% 

1867. 

I-. 

Hydrographer. 

............ E. E. Haskell.. 

C. P. Patterson.. .......... 

................ A. Balbach 

.... ..................... .do 

......... . C. P. Patterson -. 
................. C. Fendall 

H.L.Marindin... ......... 
............ 

State. 

District of Colum- 
bia. 

Maryland. V i r -  
ginia, and Ms 
trict of Colum- 
bia. 

District of Colum- 
bia. 

District of Colum- 
bia and Mary- 
laud. 

Districtof Colum- 
biaand Vitginia. 

Do.. ........... 
District of Colum- 

bia. 
M. C. Ewing.. . I  1837. 

C. Jnnken.. ...........,.. .I 1872. I 
................ I J. W. Donn 1869. 

.... ,..,,............... .do. 1869. 

R. W.Wainwrighf U. S. N. 1857. 

... .................... ..do. 1857. 

.... ..................... .do 1857. 

1 J W Donn ................ 1Wg. 1 . . 
.. R. Wainwright, U. S. N.. 1856. 

..... .................... do 1857. 

J. W.Donn ................ 1869. 
R. Wainwright, U, S. N. ... 1868. 

..... do ..................... 1856. 

J. W.Donn.. .............. 1867. 
.. R. Wainwright, U. S. N.. 1855. 

... ..................... ..do 1855. 

.... .do ..................... 1 8 5  

.... .do ..................... 18%. 

.... ..................... .do 1854. 

.... .do ..................... 18%. 

.... .................... .do 1854. 

.... .do ..................... 185). 

..................... .... .do 18.53-5.4. 

... ................ . ..do .A,. 1853-54. 

District of Colum- 
biaand Virginia. 

Do.. ........... 
Virginia., ......... 

Do.. ........... 
Do ............. 
Do.. .......... 
Do ............. 
Do.. ........... 
Do.. ........... 
Do.. ........... 
Do.. ........... 
DO.. ........... 
Do.. ........... 
Do.. ........... 
Do ............ 
Do.. ........... 
Do ............. 

Do.. ........... 

Do.. ........... 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
DO.. ........... 

Localities. 

Chesapeake Bay, Potomac River, end of Washington 
Channel. 

Chesapeake Bay, Potomac River, Hunter Point to 
Long Bridge. 

Chesapeake Bay, Potomac River, Anacwtia River, 
Anacostia Bridge to Bennings Bridge. 

Chesapeake Bay,Potomac River, Anacostia River,Ben- 
nings Bridge to Bladensburg. 

Chesapeake Bay, Potomac River, Long Bridge to 
Aqueduct Bridge. 

Chesapeake Bay, Potomac River, LongBridge tolower 
end of Analostan Island. 

Chesapeake Bay, Potomac River, reported rock off 
Eosby Point. 

Chesapeake Bay, Potomac River, Giesboro Point to 
the Sister Islands. 

Chesapeake Bay, Potomac River, Georgetown to foot 
of t i t t le  Falls. 

Chesapeake Bay, west shore, Great Wicomico River.. 
Chesapeake Bay, westshore, creeks from Ingiam Bay 

to Rappahannock River. 
Chesapeake Bay, Rnppahannock River, Stingray 

Point to Mosquito Point. 
..... Chesapeake Bay, Mosquito Point to Grey Point.. 

Chesapeake Bay, Rappahannock River, Grey Point 
to Robinson Creek. 

Chesapeake Bay, Rappahannock River, Corratoman 
River nnd tributaries. 

Chesapeake Bay, Rappahannock River, Le Grange 
Creek to Parrott Creek. 

Chesapeake Bay, Rappahannock River, Corratoman 
River. 

Chesapake Bay, Rappahannock River, Corratoman 
River tributaries. 

Chesapeake Bay, Rappahannock River, Punch Bowl 
to Jones Point. 

Chesapeake Bay, Rappahannock River, Jones Point 
to Accokeek Point. 

Chesapenke Bay, Rappahannock River, Bowls and 
Comer Rocks. 

Chesapeake Bay, Rappahannock River, Accokeek 
'Point to Tappahannock. 

Chesapeake Bay, Rappnhannock River, Tappahan- 
nock to Occupncia Creek. 

Chesapenke Bay, Rappahannock River, Occupada 
Creek, Uedstown. 

Chesapeake Bay, Rappahannock River, Leedstown 
to Nonhbend. 

Chesapenke Bay, Rappahannock River, Northbend, 
Gincntic Creek. 

Chesapeake Bay, Rappnhannock River, GincaHc 
Creek, Millbank Creek. 

Chesapeake Bay, Rappahannock River, Millbank 
Creek to Skinner Creek. 

Chesapeake Bay, Rappahannock River, Skinner 
Neck to Moss Neck. 

Chesapeake Bay, Rnppahannock River, M a ~ s  Neck 
to Hollywood. 

Chesapeake Bay, Rappahannock River, Hollywood to 
Beladere. 

Registered 
number. 

2100 

764 

863 

864 

765 

1082 

2004 

Scsle. 

I-1,600 

13,- 

1-5, ooo 

1-5, ooo 

I-5,000 

I-5,000 

13,000 

'2042 

* 1340 

IO03 
roo5 

610 

609 
608 

1 
607 

611 

1002 

6 6  

605 

937 

523 

522 

521 

454 

453 

g ~ a  

61 

450 

399 

880 feet to 
I inch. 
1-2,500 

I-ao, aw, 
I-m, ax, 

I - I O , ~  

1-10, ooo 
1-10, ooo 

1-10.000 
{ I-m, 000 

I - I o , ~ ~  

I-Io,W 

I-10,000 

1-10, ooo 

I-10,m 

1-4500 

1-14 000 

I-10,000 

1-10, 000 

1-10, ooo 

I-10,000 

1-5, ooo 

1-5, ow 

1-5, ooo 

15, oa, 

1% om 
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List of onginal hydrographic sheets, geographically ananged, registered in the archives of the Unifed 
Sfafes Coast and Geodetic Survey, etc.-Continued. 

- -  - 

Virginia. ........ Chesapeake Bay, Rappahannodr River, Belvidere to 
Fredericksburg. 

Chesapeake Bay, west shore, Piankntnnk River.. ..... 
Chesapeake Bay, west shore, Hill Bay nnd Milford 

Haven. 
Chesapeake Bay, west shore, Mobjnck Bay to Cape 

Henry. 
Chesnpeake Day, west shore, Mobjnck estuaries.. ..... 
Chesapeake Bay, west shore, York River, Clockstoll 

Creek to Buglers Mill. 
Chesnpeake Bny, west shore, York River, Baglers 

Mill to West Point. 

Date. State. 

R. Wainwright, U. S. N. ... 

.............. J. W.Donn.. 
.... .do .................... 

......... J.J.Almy,U.S.N 

Localities. ( number. 1 I HydrOgropher' Registered Scale. 

DO. ........... 
Do ............ 

DO. ........... 

.............. J. W. Donn.. 
....... J.J.Alnly,U.S.N 

Do ............ 
DO. ........... 

....... / Y.D. Miller, U.S. N. I DO. ........... 

C. Fendall and W. W. 
Harding. 

........ M.S.\Vood,U.S.N 
.......... R. Plait, U. S. N.. 

DO.. .......... Chesapeake Bay, Poquovin and Back rivers.. ........ .I 

............... J. W. Donn. 

.... .do ..................... 

Do.. ........... 
Do.. ........... 

Do.. ........... 

Do.. ........... 

Do.. ........... 
Do.. ........... 

Do ............. 

Do.. ........... 

Do ............. 

Do. ............ 

Do.. ........... 

Do.. ........... 

Do.. ........... 

Do ............. 

Do ............. 

Do ............. 
Do ............. 

Do.. ........... 
Do.. ........... 

Do ............ 

Do.. ........... 

Do.. ........... 

Do.. ........... 

Do ............. 
DO.. ........... 
Do ............. 

1 J. W. Donn ................ I 

Chesapeake Bay, west shore, Horseshoe Shoal.. ..... 
Cllcsnpeake Bay, Hampton Roads, Thimble Shoal 

Light to Newport Xews and Crnney Island Light. 
Chesnpcake Bay, Hamptotl Roads to Newport News 

and Norfolk. 
Chesapeake Bay, James River e n t ~ t l c e  and Nanse- 

mond River to Suffolk. 
Chesapeake Bny, James River, Newport News Point 
Chesnpenke Bay, James River, Croney Island to Mul- 

berry Island. 
Chesapeake Bay, James River, Newport News to 

Point of Shoals Light. 
Chesapeake Bay, James River, Point of Shoals Light 

to Cobhant Bay. 
Chesapeake Bay, James River, Mulberry Island to 

Jamesto~vn Island. 
Chesapenke Bay, James River, Jaxnestown Island to 

Dancing Point. 
Chesnpeake m y ,  James River, Jamestown Island to 

Sandy Point. 
Chesnpeake Bay, James River, Chickahomilly River 

mouth to Shipyard Landing. 
Chesapeake Bay. James River, Chickahomir~y River, 

Shipyard Lauding to Forge Bridge. 
Chesapeake Bay, James River, Dancing I'oiut to 

Dunmon. 
Chesapeake Bny, James River, Sandy Point to City 

Point. 
Chesnpeake Boy, James River, Little Brandon to 

Wyanoke Wharf. 
Chesapeake Bay, James River, Wyanoke Wharf, 

Coggins Point. 
Chesnpeake Bay, James River, Harrison Bar.. ...... 
Chesapeake Bay, James River, Coggins Point to Ber- 

muda Hundred. 
Chesapeake Bay, James River, Appomattox River, 

City Point upward. 
Chesapeake Uny, James River, Appmattox River, 

City Point to Broadway. 
Chesapeake Bay, James fiver, Appomattox River to 

Petersburg. 
Cllesnpeake Bay, James River, Appomattox River, 

Broadway to Hares Bar. 
Chesapeake Buy, James River, Appomattox River, 

Hares Bnr to Petersburg. 
Chesapeake nay, James River, Appomattox River, 

uenr Petersburg. 
Chesapeake Bay, Jamea River, City Point to Curl 

Wharf. 

.. R. Wainwright, U. S. N.. 
.... .do .................... 

... R. Wainwright, U.S.N. 

................. C.H.Boyd 

R. Wainwright, U. S. N.. .. 
.... .do ..................... 
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'List of onlp.'nal hydtograpRiG sheets, geogra$hicalJy arranged, registered in the archives qf tRe Uf~ i fed  
Stales Coast and Geodetic Survey, etc.--Continued. 

State. I Localities. Registered Scale+ 1 number. / I HydrOtPphe" Date. 

Virginia.. ......... 

Do.. ........... 

Do.. ........... 
Do ............. 
Do.. ........... 
Do.. ........... 
Do.. ........... 
Do ..........-.. 
Do.. ........... 
Do.. ........... 
Do.. ........... 
Do.. ........... 
Do ............. 

Do.. ........... 
Do.. ........... 
Do.. ........... 
Do ............. 
Do.. ............... 
Do.. ........... 
Do.. ........... 

............. Do 

Do ............. 

Do.. ........... 

Chesapeake Bay, James River, Bermuda Hundred tc 
Turkey Island. 

Chesnpeake Bay, James River, Turkey Island to Curl 
Wharf. 

Chesapeake Bay, James River, Curl Wharf to D r u q  
Bluff. 

Chesapeake Bay, James River, Curl Wharf to  neax 
Dutch Gap. 

Chesapeake Bay, James River, vianity of Dutch Gap 
Chesapeake Bay, James River, Trent  Keach Bar .... 
Chesapeake Bay, James River (same as No. NO), .... 
Chesapeake Bay, James River, near Dutch Gap tc 

Warwick Bar. 
Chesapeake Bay, James River, Drury Bluff to Mayc 

Bridge. 
Chesapeake Bay, James River, Warwick Bar to  Albm 

Creek. 
Chesapeake Bay, James River, Albro Creek to Maya 

Bridge. 
Chesapeake Bay, Elizabeth River, Craney Island and 

vianity. 
Chesapeake Bay, Elizabeth River, Tanner Creek to 

Fort Norfolk. 
Chesapeake Bay, Elizabeth River, Tanner Creek.. .. 
Chesapeake Bay, Elizabeth River, Craney Island to 

Norfolk. 
Chesapeake Bay, Elizabeth River, West Branch. .... 
Chesapeake Bay, Elizabeth River, Fort Norfolk to 

navy-yard. 
.do ................................................. 

Chesapeake Bay, Elizabeth River, Norfolk to navy- 
yard. 

Chesapeake Bay, Elizalxth River, Washington Point 
to navy-yard. 

Chesapeake Bay, Elizabeth River, navy-yard to 
base line. 

Chesapeake Bay, Elizabeth River, navy-yard to 
Chesapeake and Albemarle Canal. 

Chesapeake Bay, Elizabeth River, base litre to Ches  

Do.. ........... 

............. Do 

Do.. ........... 
............. Do 

Do.. ........... 

Do.. ........... 

apeake and Albemarle Canal. 
Chesnpeake Bay, Elizabeth River, Chesapeake and 

Albemnrle Canal and head of North Landing River. 
Chesapeake Bay, Lynn Haven Bay, and Tail of 

Horseshoe. 
Chesapeake Bay, Lynn Raven Inlet.. ................. 
Chesapeake Bay, Oyster Beds, vicinity Onancock 

Creek. 
Chesapeake Bay, Oyster Beds, vicinity Pungoteague 

Creek. ' 

Chesapeake Bay, Oyster Beds, Tangier Sound.. ...... 
DO.. ............... 
DO.. ............... 
DO.. ............... 

Maryland ......... 

OUTSIDE WATERS PROM CAPE EENRY TO CAPE 

LOOXOUT. I 

.do .................................................. 

.do .................................................. 

.do .................................................. 
. Chesapeake Bay and estuaries, densities of waters.. 

Do.. ............... 
DO.. ............... 

MaxylandandVir- 
ginia. 

Virginia.. ......... Cape Henry to Sheep House Hill. ..................... 
Do.. ........... I Simmon Shoal, off False Cape. ....................... I 

.do ................................................. 

.do ................................................. 
Boundary line between Maryland and Virginia (not 

a hydrographic sheet). 

1-5, w o  R. Wainwright, U. S. N.. .. 185% I 

1-5, O ~ O  

1-5. mo 
1-5, cco 

I-5,cco 

1-5, cco ... ..do ..................... 1851-53. 

1-10, ooo 

1-5, ax, 

I-10,000 33. B. Thomas. U. S. N ..... 1882. I I 

R. Wainwright, U. S. N.. .. 
.... .do.. .................. 
.... .do ..................... 

......................................... 
R. Wainwright, U. S.  N. ... 

1853. 

1853. 
1853. 

1853. 

J. W. Donn and U. S. En- 
gineers. 

R. Wainwright, U. S. N.. .. 
1879-8~. 

1852-53. 

r-10,mo 
1-10, ooo 

1-20. ow 1 G. C. Hanus, U. S. N.. ..... 

I-~o.mo 
1-10, ow 

I-IO,O~O 

I*, 000 

1-10, mo ] K. Platt, U. S. N.. ......... 

R. Platf U. S. N. ........... 
................... .... .do.. 

... I L. K. Reynolds, U.S. N. I&I. 

1873. 
1872-73. 

... ..................... ..do 
C. M. Chester and E. 

Thomas, U. S. x. 
......... J. J.Almy, U. S. N 

R. Platt, U. S. X.. .......... 

I-~o,mo J. J. Almy,U. S.N ......... 1854. 
I-=,ax G. Bradford. .............. 1881. 

1873. 
1882. 

1854. 
1872-73. 

I-40,000 P, Winslow, U. S. N. ...... 1879, 
1-40, O ~ O  .... .do. .................... 1879. 

..... ..................... I-40,000 do 1878. 

.... ..................... 1-40, COO .do 183. 
......... 1-go,000 F, Collins, U. S. N. 1877. 

.... ..................... I-&, ow .do 1877. 

... ................... I-&, ax, ..do.. 1877. 
1-80, am W. J. Twining and U. S. 1877. 

Engineers. 
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List of original hydrograjhic sheets. geograflhical& arranged. registered in the archives of the United 
States Coast a?td Geodetic Survey. etc.-Continued. 

State . 

V i r g i n i a  a n  a 
North Carolina . 

h'orth Carolina .... 
Do ............. 
Do ............. 

................. DO 

Do ................. 
Do ............. 

................. Do 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ................ 

V i r g i  11 i a a n d  
North Carolina . 

North Cnrolina .... 
V i r g i  n i n a II d 

North Cnrolinn . 
Do ............. 

North Cnrolina .... 

3 0  ............. 
Do ............. 
Do ............. 

Do ............. 

Do ............ 

DO ........... .I 
Do ............. 

Do ............. 

Do ............. 

Do ............. 

Do ............. 

Do ............. 

Do ............ 

Do ............. 
Do ............. 
Do ............. 
Do ............. 

Do ............. 
Do ............. 
Do ............. 

Do ............. 

Locnlities . 

OUTSIDE WATERS FROM CAPE HENRY TO CAPE 

~oo~ou~. -cont inued  . 
Sheephouse Hill to Kill Devil Hills ................... 

.................. s ill Devil Head to Loggerhead Inlet 
From Loggerhead Inlet to Cape Hatteras ............. 
Cape Ratteras Shonls .................................. 

.................................................. .do 
do .................................................. 

Cape Hntteras Shonls, Outer Diamond Shoals ....... 
................................................ .do 

............... Offshore soundings near Cope Hntteras 
Cape Hntteras to WhaleBone Inlet ................... 
ocrncoke Inlet to Cnpe Lookout ....................... 
Cape Lookout Shonls .................................. 

..d o .  ................................................. 
INSIDE WATERS FROM CIIESAPEAK Y. AND ALIIG 
MARLE CANAL AND BACK BAY TO CAI'B LOOKOUT . 

Back Bay. Sheep Marsh Islaud to North Buy ......... 

North Landing River, Blnck Water to Halfway Poiut . 
Currituck Sound, near head (reconnnissance) ........ 

Cudtuck Sound, North Landing River to Idone Oak 
Channel . 

Cumtuck Sound, Lone Onk Chnnnel to Thorough- 
fare Channel . 

Currituck. Albetunrle, Ronnoke, and Crontau sounds . 
Albemarle Sound, Haulovcr to Wade Point ........... 
Albemarle Sound . North River entrnuce to Hencou 

No . 10 . 
Albetnarle Sound, Connjock Cut fronl Coanjock nny 

to North River . 
Albemarle Sound. Pasquotonk River etltmnce to 

bridge above Eliznbeth City . 
Albeluarle Sound. Wade Point to Scuppemong River . 

i Albemnrle Sound, Little River entrnnce to Creek 
Point . 

Albemnrle Souud, I'erquitnnns River entrance to 
Hertford . 

Albemnrle Sound. Scuppernong River to 4dentol1 
Bny . 

Albemnrle Sound, Horr~blower Point to Blnck Wal- 
nut Point . 

Albemarle Sound. Chowan River. Block Walnut Point 
to Coleran Wharf . 

Albemnrle Sound, Chowa~l River, Coleran Wharf, 
lierrell Ipnding . 

Albenlurle Sound, Batchelor Buy, Ronnoke River 
entrnnce . 

Albemarle Sound, Roanoke River delta ............... 
Albemarle Sound, Bull Uny, Scuppernong River ..... 
Albenlarlc Sound, Alligator River eutrance to Bear 

Point . 
Albeulnrle Sound, Alligntor River, Bear Point to 

nlunts Canal . 
Albetnarle Sound, East, South, and Alligator lakes .. 
Crootan Sound, Cnroon Point to Benton Islnnds ...... 
Crontan Souud, Crontan Light to Roanoke Mnrshes 

Light . 
Croatan Sound, channel from Croatan Light to Ful- 
ker Island . 

I 
Registered . Scale . Hydrogrnpher . 

. . ............ R . Platt, U S N 

.... .do ..................... 

.... ..................... .do 
T.A. Jenkins, U . S . N ...... 
R . Platt, U . S . N ........... 
..... do ..................... 

. . ..... 
. . . ...... 

C.E. Vreeland, U S N 
I.. M Garrett, U S N 
C . E.Vreelnnd, U . S . N ..... 
J J.Almy. U.S.N . ......... 
E . B . Thomas, U . S . N ...... 
R . Platf U . S . N ............ 
T.S. Phelps, U . S . N. ...... 

C'.. C . Iianus, l J  . S . N ....... 

J . Mechan ................. 
.... .do ..................... 
R . Wainwright,U.S.N. ... 

..... do ..................... 

.... .do ..................... 
J . Alden ................... 
R . Wniuwright, U . S . N ... : 

G . C.Iiatms. U . S . N ....... 

W . P . McArthur, U . S . N ... 

.... .do ..................... 

.... .do ..................... 

..... do ..................... 

T . A . Jenkins, U . S . N ...... 

.... .do ..................... 

R . E . Halter ............... 

..... do ..................... 

J . S . Bradford ............. 

.d 0. .... .................... 
T . A . Jenkins, U . 6 . N ..... 
. . . .......... J Olden, U S N 

R . Wainwright, U . S . N .... 
..... do ..................... 
F.P. Nes ................... 
F . A . Wiluer, U . S . N ...... 
J . S.Bradford ............. 

number . 

965 

1053 
1056 

244 
113.5 
1136 

Date . 
-- 

. 1868 

1870 . 
1-70 . 
1850 . 
1871-72 . 
1872 . 

. 

. 
18gr 
1894 
1892 . 
1856 . 
1880 . 
186566 . 
1864 . 

1884 . 

1859 . 
1859 . 

1877 . 
1851 . 

1850-51 . 
1849 . 
1850 . 

18.94. 

18q7 . 

1Bq8 . 
1848 . 

18q8 . 

1Rqg . 

rag . 

1874 . 

1874 . 

1864 . 
186.4. 

18qp . 
. 149 

1876 . 

1877 . 
1873 . 
1883 . 
1@4 . 

1.40, O ~ O  

1-40, om 

1-44 O ~ O  

I-=, mo 
I-=. om 
1-40, om 

2184 
2127 

538 
1457 
885 
849 

1583 

703 
702 

131% 

a58 

257 
220 

a30 

1579~ 

195 

198 
197 

196 

a19 

a16 

lafoa 

123ob 

818 

822 

a17 
a18 

1315 

1361 
1x80 b 

1540 

836 b 

I I-w, om 
1-20, O ~ O  

1-40. O ~ O  

1-40, O ~ O  

1-40, O ~ O  

1-40, O ~ O  

1-40, om 

I-w, mo 

I-m. mo 
1-10, om 

I-m, om 

I-m, om 

I-w, om 
I-m, om 
I-m, om 

1-20, ooo 

I-m, ooo 

1-20, om 
I-ao, om 

I-m, om 

I-20.- 

I-m, O ~ O  

1-20, om 

I-m, OM 

1-1qooo 

1-10, ax, 
1-20, O ~ O  

1-20, ooo 

I-m, mo 

I-m. om 
I-20,- 
I-=, oa, 

I-ao, ooo 
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List of on;qinaZ Aydrograjhic skeels. geographicaI& arranged. registered in the archives of the United 

States Coast and Geodetic Szrrvey. e&.-Continued. 

Date . 
- 

1@4. 

1873 

1S6z . 
. 1875.7617 . 1876.77 

. 1866 

. 1877 

. 1858 

. 1884 

1850 
1852 . 

. 1857 . 1% 

. 1861 
. 187596 

. 1875 
1857-58 . . 1877 
185% 

. 1857 . 1874 
1874 . 

. 1874 
1869 . 

. 1870 
1872 . 
187~-7+ 

1871 . 
1871 . 
1871 . 

. 187s 

. 1869 

. 1868 

. 1868-6g 

1868 . 

1867 -68. 

. 1866 

. 1863-64 

. rlk%-@-p 

. 1870 
1 8 n  . 

State . 

North Carolina .... 

Do ............. 

Do ............. 
Do ............. 
Do ............. 
Do ............ 
Do ............. 
Do ............ 
Do ............. 

.............,.... Do 
DO .................. 

.................. DO 

Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............ 
Do ................. 
Do ................. 
Do ............. 
Do ............ 
Do ............. 
Do ............. 
Do ............. 
Do ............. 

Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 

............. Do 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............ 
Do ............. 
Do ............. 
Do ............. 

Registered 
number . 

836 a 

1180 a 

762 
1363 a 
1362 b 
887 

1363 b 
672 

156s 
235 
322 
612 
612 brs 

763 
1362 a 

12% 
651 

1364 
321 
613 

1 2 6  b 
1227 

1 2 6 a  
1010 
ro88 

114oa 

11408 

1099 

IIW 

rror 

113a 

101r 

974 

975 

963 

f&~ 

845 

1083 

1079 
ryl7  

Localities . 

INSIDE WATERS FROM C-ESAPEAXE AND A L D D  

MARLE CANAL AND BACK RAY TO CAPE LOOK- 

ou~.continued . 
Croatan Sound. Ashby Harbor to Roanoke Marshes 

Light . 
Pamplico Sound. ~ ~ o r t h e r n  part. Roanoke Sound to 

Loggerhead Inlet . 
Pamplico Sound. Oregon Inlet ........................ 
Pamplico Sound. Oregon Inlet to Gibbs Shoal ........ 
Pamplico Sound. Stumpy Bay to Long Shoal ......... 
Pamplico Sound. outer end f a n g  Shoal (reconnai* 

sauce) . 
Pamplico Sound. Gull Island and vicinity ............ 

........... Pamplico Sound. vicinity of Cape Hatteras 
P~mplico Sound. Hatteras Inlet ....................... 

.................................................. do 
do ................................................. 
do .................................................. 

Pamplico Sound. Hatteras Inlet. inner bulkhead (re- 
connaissance) . 

Pamplico Sound. Hattems Inlet ....................... 
Pamplico Sound. I ~ n g  Shore Point to Middleton 

Anchorage . 
Pamplico Sound. Gibbs Point to nluff Shoal .......... 
Pamplico Sound. vicinity of Ocracoke Illlet .......... 
Pamplico Sound. Ocracoke Inlet ...................... 

.do .................................................. 

.do .................................................. 
........ Pamplico Sound. Hog lslnnd to Juniper Point 

Pamplico Sound. Middle Croul~d. Bluff Shoal to Drant 
Shoal . 

Wmplico Sound. Juniper Bay Point to Rose Bay ..... 
Pnmplico Sound. Brant Island to Neuse River Light .. 

. Pamplico Sound. Pamplico River. entrance to Indian 
Pamplico Sound. Pungo River. Wade Point. Durau 

Point . 
Pamplico Sound. Pungo River. D u n n  Poirtt to head 

of river . 
Pamplico Sound. Wmplico River. Adams Point to 

Rumley Marsh . 
Pamplico Sound. Patnplica River. Kumley Marsh. 

Maul Point . 
Pamplico Sound. PamplicoRiver. Maul Point toXod- 

man Point . 
Pnmplico Sound. PnmplicoRiver. Cedar Grove to Tor 

River . 
. Pamplico Sound. Bay River. Ball Island to Mill Pond 

Pnmplico Sound. Neuse Kiver Light to Gasbacon 
Shoal . 

Pamplico Sound. Neuse River. South River. Tum- 
again nnd Rattan Bay . 

Pamplico Sound. Neuse River. Cedar Point to Cherry 
Point . 

Pamplico Sound. Neuse River. Cherry Point to John- 
son Point . 

Pamplico Sound. Neuse River. Johnson Point to Fort 
Anderson . 

Pamplico Sound. Newe River. Quarantine Station to 
Fort Anderson . 

Pamplico Sound. Royal Shoal Light to Brant Shoal 
and Core Sound . 

Pamplico Sound. Core Sound and Cedar Island Bay .. 
Core Sound. Harbor Bar Light to White Point ........ 

Scale . 

I*. om 

I-zo.~~, 

1.10. mo 
1.40. om 
1.20. mo 
1.10. 

r.qo.ax, 

2-44 ooo 
1.10, mo 

1.50. MO 

1.10. ooo 
1.10. coo 
1.10. ooo 

1.10. cca 
1.m. ooo 

1.m. ax, 
I.-. om 
r-m. cca 
1.10. cca 
1.m. o w  
1-0. ax, 

1.40. ax, 

I-. ax, 

1.20. mo 
1.m. mo 
I.W. 000 

1.m. mo 

1.m. ax, 

I-. ar, 

r.ao. oa, 

1.10. oa, 

1.20. ooo 
1.m. ooo 

1.m. om 

I-. oa, 

1-ao.m 

1.10. ram 

1.m. oa, 

1.40. oa, 

1. to .w 
I*, ooo 

Hydrographer . 

J . S . Bradford ............. 
F . F . Nes ................... 
H . Mitchell ................ 

. .... R Wainwright. U.S. N 
... ..................... ..do 
. . .............. J S Bradford 

. ... R Wainwright. U.S.N 
. . . ........ W T. Muse. U S N 

. . . . ..... J E Pillsbnry. U S N 
. . .... T A Jenkins. U.8.N. 

R . Wairlwright. U . S.N .... 
. . ........ W.T.Muse. U S N 

. . . G A Fairfield and A 
Strausz . 
. . . . ....... S Phelps. U S N 
. .... R Wainwright. U.S. N 

. . . ...... H 0 .Handy. U S N 
W.T.Muse.U.S.N ........ 

. . . .... R Wninwright. U S N 
.... ..................... .do 

. . ....... W T Muse. U.S.N. 
. . ................. P F Nes 

.... .do ..................... 

.... ..................... .do 

.... ..................... .do 

.... ........,,........... .do 
!.....do ..................... 
..... do ...... .........,.... 
..... do .................... 
.... .do ..................... 
.... .do .............. ...-. 
... ..................... ..do 

.... ..................... .do 
. . ............. J S Bradford 

. . . . J S Bradford and F F 

Ness . 
J . S . Bradford ............. 
.... .do .................... 
.... ..................... .do 

. ................. A Strausr 

. ............. . J S Bradford 

. . .................. F P Nea 
J . P . Moaer, U . S . N ....... 
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List of o e i n a l  hydrograjhic sheets. geograp/cally arranged. registered in the archives of tht United 
States Coast and Geodetic Survey. etc.-Continued. 

State . I Registered I number I I H ~ d r O p P h e r  I Date . 

I OYSTER LNVESTIOATION SHEETS. CAROLINA 

SOUNDS . I 

North Carolina .... 
Do ............. 

North Carolina .... Pamplim Sound ........................................ 
Do ............. Pamplico Sound, northern part ........................ 
DO ................. .do .................................................. 
Do ................. .do .................................................. 
Do.. ........... Pamplico Sound. eastern part ......................... 
Do ............. Pamplico Sound, Hatteras Inlet and vicinity ......... 
Do ............. Pamplico Sound . Long Shoal Point to Middletown ... 
Do ............. Pamplico Sound, Middletown to Juniper Day Point .. 
Do ............. Pamplico Sound, Juniper Day Point to Bell Bay ...... 
Do ............. Pamplico Sound, Hatterns Inlet to Fishammock A ... 
Do ............. Pamplico Sound, Ocracoke Inlet and vicinity ......... 
Do ............. Pamplico Sound, Pamplico Light to Neuse River 

Light . 
...................................... ............. Do Cedar Island Bay 

Cape Fear River. Bmnswick River entrance to rail- 
road bridge . 

Cape Fear River. Redmon Creek to Wilmington ...... 

.................... ............................ ................ Do ..do .'. 
................................................. ................. Do .do 

Do ............. Thoroughfare Bay ..................................... 
Do ............. Core Sound ............................................. 

............................................. ............. n o  Nelson Bay 
............. ............................................ Do Back Sound 

Do ............. The Straits ............................................. 
.......,..... ............................................ Do North River 

Do ............. Newport River, lower part ........................... 
Do ............. Newport River. upper part ............................ 

....................................... ............. Do m i t e  Oak River 
............................................. ............. Do New River 

I CAPE PISAR TO MOSQUITO INLET . I 
N o r t h  Carolina 

and South Caro- 
linn . 

Do ............. 
South Carolina .... 

Do ............. 
............. Do 

Do ............. 
Do ............. 
Do ............. 
Do ............ 
Do ............. 
Do ............. 
Do ............. 
Do ............. 

............. Do 
Do ............. 

Do ................. .do .................................................. 
Do ............ I Bull Bay. inland waters ................................ 1 

....................... Tubb Inlet to Eight Mile Swash 

t i t t le  River Inlet and River to Calabash Creek ....... 
............... Eight Mile Swash to Winyoh entrance 

Georgetown Light to CapeRomain ................... 
....................................... Georgetown Bar 

Georgetown Bar and Harbor .......................... 
Winyah Bay entrance ................................. 
Winyoh Bay and Georgetown Hnrbor ................. 
Sampit River ........................................... 
Santee River entmnce ................................. 
Santee River entrance up 3 miles ...................... 
Santee River, Uttle Crow and Cedar islands, up 

about 4 miles . 
Santee River, upper part to Cnuseway Canal ...... ._. 

............................. Cape Romain and vicinity 
Romain River, creeks nnd buys in vicinity of Cape 

Romaia . 
Do ................. 
Do ............. 
Do ............. 

Do ..............a,. .do ................................................. I Do ............. Bull Bay and Caper Inlet. inland waters .............. 1 

.do .................................................. 
Cape  oms sin to Charleston enirance ................. 
Bull Dny ............................................... 

r.10. mo 
1-30, 000 

1-10. 000 

.I-10. ow 
1-10.- 

I - a o . ~  
I-m. 000 
1-20 . 000 
1-20. 000 

1-20. 000 

I-zo. 000 

1-20. coo 

1.10. mo 
1.10. coo 
1-10, ax, 

1-10. coo 
1-10. O00 

1-10. ax, 

1-10. om 
3-10. coo 
1-10. om 

1-10. om 
1-10. coo 
1-10. ax, 

1-10. om 
1-10. 000 

1-10. ax, 

. . ........ . F Winslow. U S N 
.... ..................... .do 
... ..................... .do 
.... ..................... .do 
.... .do ..................... 

.................... .... .do 
.... .do ..................... 
.... .do ..................... 
..... do ..................... 
.... .do ..................... 

..................... .... .do 
.... ..................... .do 

1.m. m, 

1-40. om 
1.m . 000 
I-20.- 

1-10. ooo 

1-20. coo 
1.10.- 

1.5.000 

1-10. c0a 

1-10. coo 
1-10. o w  

. 1886 

. 1886 

. 1886 

. 1886 

1886 . 
. 1877-76 

1887 . 
1887 . 
1887 . 
1887-88 . 

. 1887-88 

. 1888 

.... .do .................... 

.... .do ...................... 

.... .do .................... 

..... do ..................... 

... ..do ..................... 

.... .do ..................... 

.... .do ..................... 

.... .do ..................... 

... ..................... ..do 

... ..do ..................... 

... ..do ..................... 
0.. ..do ..................... 
.... .do ..................... 
.... .do ..................... 
.... .do ..................... 

1.10. ax, 

I-1o.m 

1-10.- 

1886 . 
I886 . 
1886 . 
1886 . 
I886 . 
1886 . 
1886 . 
1886 . 

. 1886 
1886 . 
1886 . 
I886 . 
1886 . 
1886 . 
I886 . 

.... .do .................... 

.... .do ..................... 
T . A . Cmven. U . S . N ....... 
J . N . Ma5tt. U . S . N ....... 
.... .do ..................... 
C . F.Hutchins. U . S . N ..... 
J . N . Maflitt. U . S . N ....... 
J . F . Moser. U . S . N ........ 
G . C . Hanus. U . S . N ....... 
W . H . Dennis .............. 
.... .do ..................... 

1.10. aa 
IYAO. coo 
I-20.- 

I-m. coo 
I-10.- 

1-10. m, 

1-10, ow 

1878 . 
1878.79 . 
1852 . 
1856 . 
1853 . 
1876 . 
1853 . 
1879 . 
1886 . 
1873 . 
1873 . 

... ..do ..................... 
J.T. Sullivan. U . s . N ...... 
W.H.Denuis. ............. 

1873 . 
1883 . 
1874 . 

.... .do ..................... 
J . N . Maffitt. U . s . N ....... 
J . P . Bankhead. U . S . N .... 
G . C . Hanus. U . S . N ....... 
W.H.Dennis .............. 
... ..do.. ................... 
.... .do ............ .. .... ... 

1874 . 
1857 . 
1859 . 
1886 . 
1875 . 
1875 . 
1875 . 
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List of onginal hydrograjhic sheets. gcograjhically arranged. registered in the archives of the United 
States Coast and Geodetic Survey. etc.--Continued. 

Hydrographer . 

. . ....... . G C.Hanus. U S N 
.............. . . W H Dennis 
. . ....... . . J N Mnffitt. U S N 
............. . C 0.Boutelle. 
. ....... . . J N Maffitt. U S.N 

..... ..................... do 
.................... .... .do 

W . S . Edwards and F . P . 
Webber . 

. . ...... . . L M Garrett. U S N 
. . ............... R E Halter 

. . ....... G . C . Iianus. U S N 

. . ....... . . J N Maffitt. U S N 
..................... .... .do 
..................... .... .do 
................... ... ..do.. 

. . . . . .... J P Bankhead U S N 

. . ...... . . L M Garrett. U S N 
.............. C.O. Boutelle 

. . ........ R G Peck. U.S. N 

..... do ..................... 

.... .................... .do 

..................... .... .do 
F.P. Webber .............. 

............. . C 0.Boutelle. 

. . ....... . . J N Maffitt. U S N 
.... .do ..................... 
G . C . Iianus. U . S.N. ...... 
J . N . Maffitt. U . S . N ........ 

. . ....... J V M0ser.U.S.N. 
... ..do ..................... 

................. . C Hosmer 
J . P . Bnnkhead. U . S . N .... 
.... .do ..................... 
C . Hosmer and J . N . Mc- 

Clintock . 
. ................. C Hosmer 

... ..do ..................... 
......................................... 

.............. C 0.Boutelle 

. . ....... . . J N Maffitt. U S N 
.............. C.O. Boutelle 

C . M . Fauntlcroy. U . S . N .. 
W . S . Zdwards ............ 

. . .............. C 0 Boutelle 
. . ..... . . C 8 Vreeland. U S N 

J . N . Maffitt. U . S . N ....... 
............ . . W S Edwards 

W . H . Brownson. U.S. N .. 
W.S. Edwards ............ 

C.Hosmer ................. 

State . 

South Carolina .... 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............ 
Do ............. 
Do ............. 

Do ................. 
Do ............. 
Do ............. 
Do ............. 
Do .................. 
Do ................. 
Do ................. 
I)o ................. 
Do ............. 
Do ................. 
Do ............. 
Do ............. 
Do ............. 

Do ............. 
Do ............. 

Do ............. 
Do ............. 

............. Do 

............. Do 
Do ............. 

Do ............ 
Do ............. 
Do ............. 
Do ............. 

............ Do 

Do ............. 
Do ............. 
Do ............. 
Do ............. 

S o u t h  Carolina 
and Georgia . 

South Carolina .... 
Do ............. 
Do ................. 
Do ............. 
Do ............. 
Do ............. 

Do ............. 
Do ............. 

Do ............. 
Do ............. 

Do ............. 

Date . 

. 1886 

. 1875 . 1853-57 . 1865 

. 1851 

. 1857 

. 1852 

1s3-64 . 
. 1895 

1%. 
. I886 
. 1854 

1855 
. 1856 
. 1857 . 1860 
. 1895 
. 1865 

1894 . 

'894 . 
I&. 

. 1895 
1864 . 

. 1862 

. 1851 
1855-56 . 
1885 . 
1856-57 . 

. 1876 
1875-76 . 

. 1873 
1860 . 
1860 . 
1871 . 

. 1873 
1872 . 

. 1866 

. 1855-56 
. 1863 

1859 . 
1863 . 

. 1862-63 
. r8gz 

1855 . 
. 186a 

1882 . 
186a . 

1868 . 

Localities . 

CAPE FEAR T O  MOSQUITO I N L E T . - C O ~ ~ ~ ~ U ~ ~  . 
Pricer. Caper. and Dewee inlets ....................... 

............. Caper Inlet to Beach Inlet. illland waters 
............ Charleston to Snvnnnah River (compiled) 

Charleston Bar ......................................... 
...................... Charleston entmnce and harbor 

Charleston entrance. Pumpkin Hill Chnnncl ......... 
Charleston entrance and bar to harbor ............... 
Charleston Bar ......................................... 

.do ................................................. 
Charleston Bar. main chnnnel ......................... 
Charleston Bar ......................................... 
Charleston entrance. Bench Channel .................. 

do .................................................. 
.do .................................................. 
.do .................................................. 
.do .................................................. 

Charleston Harbor ..................................... 
.do ................................................. 

Wando River mouth to half a mile above Rnlston 
Creek . 

Cooper 3iver. Shipyard Creek to Woods Point ...... 
Ashley River. near bridge to narrows above Bull 

Creek . 
Ashley River. narrows above Bull Creek to Ipmbs ... 
Light-House Inlet and inland passnge to Folly 

River . 
Stone Inlet. Kiawah and Folly rivers ................. 
North Edisto Harbor. Bnr. and River ................. 

........................ North Rdisto River approaches 
........................... Wadmalaw and Stono rivers 

St . Helena Sound and Bnr. South Edisto Rivcr nnd 
Bar . 

St . Helena Sound. vicinity Hunting Island ............ 
South Edisto River and adjacent waters ............... 
Colnbahee nnd Ashepoo riven, and estuaries .......... 
Coosaw Rivcr. St . IIelena Sound to Brickyard Creek .. 
Parrot Creek. Morgan River to Coosaw River. and 

part of Morgan River . 
Bull and Combnhee riven and North Winbce Creek .. 
Coosaw River ........................................... 
Inland passage. Coosaw River to Beaufort River ...... 
Inland passage. Port Royal Bay and St . Helena 

Sound. Fripp Inlet Harbor and Stono River . 
Port Royal Sound to Wassaw Sound .................. 

Port Royal Sound. entmnce and bay .................. 
Port Royal Sound. entrance ........................... 

.do .................................................. 
Inland passage between Port Royal Sound and St . 

Helena Sound. Trenchard Inlet and Stono Creek . 
Port Royal Sound and Broad River to Eutaw Creek .. 
Port Royal Sound and Beaufort River. Bay Point to 

Battery Creek . 
Beaufort River. entrance to Beaufort .................. 
Beaufort River. mouth to Little Marsh Island. on 

Perry Islatld shore . 
Beaufort River. Paris Spit to Battery Creek ........... 
Beaufort River. opposite Upper Beacon Light to 

Beaufort. Arches. Battery. and part of Chowan 
Creek . 

Chowan. Jericho. and Bnllast creeks .................. 

Registered 
number . 

1680 

127; b 
649 
874 
254 
625 
536 
852 

azzr 

@I 
1656 

411 
476 
532 
623 
718 

azaz 
881 

ZIP 

a18g 
2187 

a188 

853 

803 
a72 
534 

1639 
6m 

1349 b 
1349 a 
1ao6 

742 
744 

1155 b 
1 1 s  a 
833 

966 

535 
830 
677 
832 

831 
2119 

633 
802 

1521 

834 

*a 

Scale. 

-- 

1-10.- 
1-10. mo 

1-40. ax, 
I-w. ooo 
1-10.- 

1-10. om 
1-5. m a  . I-w. om 

I-ao. aa 
I-ao. aa 
I-w. oa, 
1-10. an, 

13. m, 

1-5. ooo 
1-5. oa, 

1-10. om 
1-10. ax, 
1-10. ooo 
I-10.- 

1-10. mo 
1-10. ooo 

1-10. om 
I-ro.000 

I-w. coo 
I-lo. ooa 
I-ao. cca 
I-w. mo 
1-15. ooo 

I-lo. cca 

I-ao. aa 
1-10. w 
1-10. ooo 
1-10. cum 

1-10. w 
{ I-Z.W ). 

1-10. ao 
I-w. ooo 

2-40. ax, 

I-ao. ooo 
I - a o . ~  
I-ao. ooo 
1-10. oa, 

I-ao. mo 
I-10.- 

1-10. om 
I-10.- 

1-10. ax, 
I-10.- 

1-10. oa, 
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Scale . Iiydrographer . . State . I Date . Localities . Kedstered I number . 1 
I CAPE PEAR TO MOSQUITO 1 ~ ~ ~ ~ - - ~ 0 l l t i l l ~ e d  . I I 

J . P . Bankhead. U . S . N .... 1860 . 
. . . ............... R E Halter 1865 
. .. ..do .................... 1865 

T . M . Pnuntleroy. U . S . N .. 1859 . 
................. . . C Hosmer 187-71 

South Carolina .... 

Do ............. 
Do ............. 
Do ............. 

. .............. . . C 0 Boutelle 11361-62 
. . ....... J.N.Maffitt, U S N 1854 

Beaufort River. Battery Creek to Old Fort. and includ- 
ing lower part of Battery Creek . 

Brickyard Creek. Coosaw River to Beaufort .......... 
Broad River. Eutaw Creek to Whale Island ........... 
Broad and Coosaw rivers .............................. 

Do ............. 
Do ............. 
Do ............. 

S o u t h  Carolina 
and Georgia . 

Do ............. 
Do ............. 
Do ............. 

Do ............ 

D O  ............. 

Do ............. 

Do ............. 

Do ............. 

. . . .............. C 0 Boutelle 1866 

. . . . . ....... J N Maffitt, U S N 1851 
..................... . .... .do 1852 

a~za  

743 
869 
868 

Checkessee River and Colleton Kiver ................ 
Eutnw Creek . Checkeesee and Colleton rivers. Mac- 

kay Creek. and Mny River . 
Skull Creek. Clnibogue ~ o u r l d i o  Port Koyal Soulld .. 
Savannah River entrance and bar ................... 

Savannah River entrance ............................ 
Savannah River entrance, T y k e  Roads and nar .... 
Savannah River, entrance to upper end of Elha Is- 

land . 
Savannah River entmuce, Tybee Roads and Iaza- 

retto Creek . 
Savannah River entrance, Claibogue Sound and part 

of Broad Creek . 
Savannah River entrance, Cooper, New. Back, nlld 

Wright rivers . 
Savannah River entrance. T y k e  Island I. igllt to 

Oyster Beds Light . 
Savannah River entrance. Tybee Koads and Bar and 

W . S . Edwards ............ 1863 . 

................. . . C Hosmer 1870-71 

I 
J . M . Hnwley. U . S . N.. 1875-89 . 

. . .............. C 0.Boutelle 1F6a 

. . . . . ...... L M Garrett. U S N 1894 

Georgia ........... 
S o u t h  Carolina 

and Georgia . 
Do ............. 

Do ............. 
............. Do 

............. Do 

............. Do 

Do ............ ., 
Do ............. 
Do ............. 

............ Do 

Do ............. 
Georgia ........... 

Do ............. 
Do .................. 

S o  u t h Carolina 
and Georgia . 

Georgia ........... 
S o u t h  Carolina 

and Georgin . 
Georgia ........... 

Do ............. 

Do ............. 
Do ............. 
Do ............. 
Do ............. 

. . ............ 
and U . S . Engineers . 

R L Marindin 
C . 0 . Boutelle .............. 

J . M . Hawley. U . S . N ......I 1875 . 
............... . . . C 0 Boutelle 16654 

I 

channel to Savannah . 
Savannah River entrance (dynamic chart) ........... 
Savnnuah River. Tybee Light to Elbn Islnnd ......... 

Savannah River. Tybee Island to upper end of Elba 
Island . 

Savannah River. opposite Port Pulaski ............... 
Savannah River. Oyster Beds Light to Joncs Island 

Beacon . 
........ Savannah River. Turtle Island to Duck Island 

Savannah River. entrance east end Elba Island to 
Fig Island . . 

Savannah Kiver. Jones Island Bencon to Savannah ... 
Savanna11 River. Elba Island and vicinity ............ 
Savannah River. Elba Island to middle of IIutchit~s 

Island . 
Savannah River. Elba Islnnd to Onslow Island. Fourc 

and Back rivers . 
Snvannah River. Fort Jackson aud vicinity ........... 
S~vnnnah  Rivcr. city front ............................ 
Savannah River. Savannah and vicinity ............... 

do ................................................. 
Savannah River. middleof IIutchins Island to Onslow 

Island . 
Savannah River. Cross Tides and vicinity ............. 
Savannah River. Hutchins Island to upper end of 

IsIa Island . 
Wassaw Sound entrance ............................... 
Wassaw Sound. confluence to Tybee and Wilmington 

r iven . 
... Wilmington Riverand creeks in Romney Marshes 

...................... Wilmington River and estuaries 
......... Ossabaw Sound. Ogeechee and Vernon rivers 

............... Ogeechee. Vernon. and Burnside rivers 

1874 . 
I866 . 

L . M . Garrett .............. ! 1894 . 
. . . . . . ...... J M IIawley U S N / 1875 

J . N . Maffitt, U . S . N ....... 1851 . I 
. . ................. C ~ ~ o s m e r  1874 

............. . . . C 0 Boutelle 1865-66 
C . IIosmer ................. 1874 . 
.... .do ..................... 1874 . 
J . N . Maffitt, U . S . N ....... 1852 . 

c . Hosmer ................. 1874 . 
J . N . Maffitt, U . S . N ....... 1852 . 

C . 0 . Boutelle ............. 
W . S . Edwards ............ 

11Mq-66 . 
1863 . 

J . N . Mnffitt. U . S . N ....... rR5G . 
C.I:endall ................. 1866 . 
T.S.Phelps,U.S.N ....... i . 
C . Fendall ................. 
C . Junken ................ 
... ..do ..................... 
C.M. Fauntleroy, U.S.N ... 
. . ...... J H Moore, U.S.N 

Do ............ 
Do ............. 
Do ............. 
Do ............. 

1865 . 
1867 . 
1867 . 
1859 . . 1858 

St . Catherines Sound entmnce ......................... 928 
.................... St . Catherines Sound nnd estuaries 916 

............................. Sapelo approaches and bar 691 
Sapelo Sound ........................................... 1 659 

*Topographic number . 
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Date . 

187645.86 . 

186768 . 
1871 . 

. 1870 

. 1852 

. 1867.68 
. 1875 

1873 . 
1873 . 
1888 . 
I@ . 
I ago. 
1887 . 

. 1887 
Is90 . 
1885 . 
1% . 
I@ . 

1890 . 
1889 . 
187940 . 

. 1879.80 
186&67 . 

. 1866 

]as3 . 
. 1893 

I893 . 
187g-h . 

. 187g-& 
1879-80 
1879-80 . 
187- . 
1863 . 

. 1867 
1878 . 
18% 
1883 . 

. 1884 
1884 . 
1886 . 
1883 . 
1883 . 
1x76 . 
1876 . 
1881 . 
1R8r . 
1874.75 . 
1855 . 
1874 . 
1874-83 . 

1875 . 
. 1876 

1883 . 
1874.75 . 
1873 . 
1873 . 
1883. 

State . 

Flmida ............ 

Do ............ 
Do .................. 
Do ............ 
Do ............. 

Do ............. 
Do ............. 
Do ............. 
Do .................. 
Do ............ 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............ 
Do ............. 
Do ............. 
Do ............. 

Do ............. 
Do ............. 
Do ............ 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ................. 
Do ............. 
Do ............. 
Do ............. 
DO ............ 
DO ............. 
DO ............. 
I)o ............. 
Do ............. 
Do ............. 
DO ............. 
Do ............. 
Do ............ 
Do ............. 
Do ............. 
Do ............ 
Do ............ 
Do ............. 
Do ............ 
Do ............. 
Do ............. 
Do ............ 
Do ............ 
Do ............. 

Do ............. 

Do ............ 
Do ............. 
Do ............. 

Do ............. 
DO ............. 
Do ............. 1 

Localities . 

FLORIDA KEYS T O  THE RIO C R A N D E - O ~ ~ ~ ~ U ~ ~  . 
Rocn Grande Channel and approaches ................ 

Marquesas Keys to Dry Tortugas Keys ............... 
.................................................. do 

Marquesas Keys to Rebecca Shoal ..................... 
Rebecca Shoal and line of soundings to Dry Tortu- 

gas . 
Dry Tortugas Keys and approaches ................... 
Dry Tortugns Keys ..................................... 
Dry Tortugas Harbor .................................. 

.................................................. do 
Northwest Cape to Pavilion Key ....................... 
Shark River to Lossinans River ....................... 
Lossmans River to Pavilio~l Key ...................... 
Pavilion Key to Snnd Fly Pass ......................... 
Sand Fly Pass to Cape Romano ........................ 
Pavilion Key to Tiger Key ............................ 
Cnpe Romano to Gordens Pass ........................ 
Tigcr I<ey to Cape Romano ............................ 
Caxirnbas Pass nnd Bay. lower entrance Big Marco 

River . 
BigMarco Pnss and River .............................. 
Gordens Pass to San Carlos Bay entrance ............. 
Sar~ibel Island. off shore ............................... 
San Carlos Bay approaches ............................ 
Sat1 Carlos Bay and Caloosn entrance ................. 
I'ine Island Sound and Caloosahatchee approaches .. 
Cnlmsa River entrance ................................ 
Calmsa River ......................................... 

.do .................................................. 
...................... Charlotte Einrbor. Matlacha Pass 

.................. Charlotte Harbor. Pine Island Sound 
............................ Charlotte Harbor. off shore 

charlotte Harbor. off shore (outside of 1 4 7 7 ~ )  ........ 
Charlotte Harbor approaches .......................... 

............. Charlotte Harbor. Boea Grande entrance 
Charlotte Harbor. Boca Grandeentrance. inside ...... 

l Charlotte Harhor. Pine Island to Punts Gorda ........ 
Charlotte Harbor. upper part. and Pea Creek ......... 
nocilla Pass to New Pass .............................. 
I. emon Bay. Docilla Inlet to Stump Pass .............. 
Lemon Bay. Stump Pass to head of bay ............... 
New Pass to Longboat Inlet ........................... 
Little Sarasata Bay ..................................... 
Sarasota Bay ........................................... 
New Pass to 1.ongbont Inlet ........................... 
Longboat Inlet nnd Bar ............................... 
A111ra Maria Key. off shore. south of Tampa Bay ..... 
Tampa Ray. off shore .................................. 
Tampa Bay approaches ................................ 
Tampa Bay (reconnnissance) ........................ 

. ............. Tampa Bay. Passage Key to nencon No 5 
Tampa Bay. Beacon No . g to Papys Bayou ............. 

Old TampaBay. Hillsboro Bny clpproaches. and t i t t le  
Manatee and Big and Little bays . 

Iiillsboro Bay ......................................... 
Mnnatee River Bar ...................................... 
Manatee River. Palmasola Bay and Pass . Terra Ceia 

and McGi11 Bay and Bishop Harbor . 
naca Ceiga Bay. Tampa Bay to Johns Pass ............ 
Boea Ceiga Bay. Johns Pass to Indian Pass ........... 
nlind Pass to Big Paw .................................. 

Registered 
number . 

912 

954 
1076 
1052 

313 

955 
1171 
~ r g g a  
11gg b 
1826 

aoog 
2010 

1774 
1773 
2011 
1642 
2012 

2037 

2338 
15gza. b 
1478~.  b 
1479 
917 
go8 

2153 
21% 
2155 
14& b 
1480a 

1 4 7 7 ~  
1477 b 
1479 b 
797a 
797 b 

1 3 8 8 ~  
1388 b 

1557 b 
1595a 
1595 b 
1314 a 
1559 b 
1559 a 
1314 a 
1314 b 
1486 b 
1486 a 
1262 

478 
123.5 a 

1235 b 

1273 

1313 
1555 
1272 

1178 a 
1178 b 

1557 a 

Scale . 
-- 

1.40, 000 

1.80. om 
I.&. om 
1.40. 000 

1.30. om 

1.40. o m  
1.20. om 

1.5. coo 
1.5.m 

1.40. coo 
1.23. om 
1.20. om 
1.40. 000 

1.40. 000 
1.20. om 
1.40. o m  
1.20. mo 
1.10. om 

1.10. o m  
1.40. om 
1.40. 000 

1.20. o m  
1.23. o m  
1.20. om 
1.10. o m  
1.10. aw, 
1.10. o m  
1.23. o m  
1.20. ooo 

1.40. o m  
1.40. om 
1.20. om 
1.40. om 
1.m. ooo 
1.20. om 
1.20. o m  
1.40. m 
140.000 

1.20. om 
1.40. o m  
1.20. om 
1.20. o m  
1.40. om 
1.40.000 
1.40. o m  
1.40. 000 

1.20. om 
1-60. ax, 

1.20. o m  
1.20. ooo 

1.m. ooo 

1.23. ooo 
1.10. 000 
1.20. oa, 

1.23. o m  
1.20. om 
1.40. oa, 

Hydrographer . 

R . Platt, & . D . F . Heald. 
and J . M.Hawley, U.S.N. 

R . Platt. U . S . N ............ 
... ..do ..................... 
.... ..................... .do 

. ........ . . J Rodgers U S. N 

. . . . ............ R Platt U S N 
.... ..................... .do 
J . A . Howell. U . S . N ....... 
... ..do ..................... 
J . P . Sloser. U . S . N ........ 
.... .do ..................... 
... .do ..................... 
.... .do ..................... 
.... ..................... .do 
.... ..................... .do 
0 . D . F . Henld. U . S . N ..... 
J . P . Moser. U . S . A. ........ 
J . Hergesheimer .......... 

.... .do ..................... 
H . B . Mansfield. U . S . N .... 
C . M . Chester. U . S . N ...... 
.... ..................... .do 

. . ............ W S Edwards 
. . .............. C T Iardelln 

................ . . W I Viual 

.... ..................... .do 

... ..................... ..do 
C . M . Chester. U . S . N ...... 
... ................... ..do.. 
..... do ..................... 
.... .do ..................... 
... ..do ..................... 
I3 . Cordell ................. 

. . ............ W S Edwards 
J . M . IIawley. l i  . S . X ...... 
.... .do ..................... 
H . B . Mansfield. U . S . N ... 

..................... ..... do 
..,..do ..................... 
J . hI . IIawky. U . S . N ...... 
J . Hergcsheinler .......... 
... ..do ..................... 
J . M . Hawley. U . S . N ...... 
... ..do ..................... 
E . B.Thomns. U . S . N ...... 
..... do ..................... 
R . Plntt. U . S . N ........... 
0.H. Berryman. U.S. N ... 
~ n d r e w  Braid ............. 
Andrew Braid and H . B . 

Mnilsfield. U . S . N . 
J . Hergesheimer and H . 

G . Ogden . 
. . . . ...... J M Hnwley. U S N 

H . B . Mansfield. U . S . N ... 
Andrew Brnid and J . 

Iiergesheimer . 
Andrew Braid ............. 
... ..do ..................... 
H . D . Mansfield. U. S . N ... 
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I 
.. 

State . Localities . Registered I number . I I Hydrogrnpher . Date . 

I FLORIDA KEYS TO THE RIO C R A N D E - O ~ ~ ~ ~ U ~ ~  . I 
Florida ............ 

Do ............. 
Do ............ 
Do ............. 

Do .................. .do ................................................. 
Uo ............. 1 Pensacola Buy, Escambia Buy, proposedsite forrravy- 

I yard . 
Do ............. 1 Pensacola Bay, Escambk Bay. upper part ............ 

I ............................... DO .............. Pensacola Bay. East Bay 

... Appalachicola Bay. Appalachicola River entrance . . ................. Appalachicola Bay St Vincent Sound 
...................... Cnpe St . George to Cape San Blas 

........... Cnpe St . George to Cape San Blns. off shore 

Do ............. 
Do ............. 
Do ............ 
Do ............. 
Do ............. 
1)o ............. 

Cape San Blas to St . Andrew Bay ...................... 
Cape San nlas to St . Andrew Sound ................... 
St . Andrew Bay to Phillips Inlet ..................... 
St . Andrew Bay ........................................ 
St . ~ n d r e w  ~a~ (additional soundings) ............... 
St . Andrew Bay and entrance ......................... 

Do ................. .d 0 .  ................................................. 
.................. Do ............ .' I'ensacola Bay, ESnst Bay, upper part 

Do .............' I'cnsacola Bay. Blackwatcr Bay. Blackwater River ... 
......................................... ............. I)o / Pensacola Bay 

Do ............: Pensacoln Bay, East River ............................. 
Do ............. 1 Penscola Bay. bayous Texar and Chico .............. 
Do ............. Per~sacola Bay ........................................ 

............................ Do ............. Pensacol.? Boy, Big Lagoon 
Alabama ......... Perdido Bay, entrance to Little Lngoon .............. i 
1:lorida and Ala- I Perdido Bay entrance and Bayou St . John and Bay 

bama . I La Launch . 
Do ............. 1 Perdido Bay ............................................ 
Do ............. Perdido Bay, Bayou Garcon to head of bay ........... I Do ............. Perdido Bay and River to Blackwater River .......... 

Alabama ......... .I Perdido Bay. Wolf Bay and tributaries ............... 
Do .............' Little Lagoon to St . Andrew Bay ...................... 
Do ............. 1 Mobile Bay. approaches and entrance ................ I 
Do ............. 1 BIobile Bay entrance .................................. 

. .... .................... 1.m. ooo I .do . I  1856 
I-m. oa, R . D . IIitchcock. U . S . N . . 1877 . 

... . 1-20. 000 ..do .................... .I 1877 
..... . 1-20. OM .do .................... 1 1877 
.... . 1-40. ax, I .do ..................... / 1877 

# .............. I-m. ooo 11 . G .Ogde~  I. 1 1871 . 

I 
1.m . 000 . J . K . Duer. U . S . N ......... i 1859 . 
1-20. I ~i . Anderson ................ 1874 . 
1-40. ooo . w . 11 . Brownson . u . s . S ... I 1882 . 

Do ............. 1 St . Andrew Bay . North and West arms ............... 
Do ............. St Andrew Bay, East Bay and Sound ................. 
Do .............I Phillips Inlet to Santa Rosa Island ................... 

Do ............. 

Do ............ 
Do ............. 
Do ............. 

Do ............. 
Do ............. 
Do .............. 

............. Do 

I 
.do 1871 .... ..................... . 

K . D . Hitchcock. U . S . N ... ! 1875-76 . 

1-40. rn 

Do ............. 

Mobile Bay, entrance between Dauphin and Pelican 
islands . 

Mobile Bay entrance, Pelican Channel ................ 
................................ Mobile Bay. lower part 

Mobile Bay. lower part, Grants Pass and entrance to 
Dredged Channel . 

Mobile Bay. Bon Secour Day .......................... I 
Mobile Boy . Alabama Port to Great Point Clear ...... I 
Mobile Bay, Great Point Clear to Dog Kivcr ( 

Point . i 
................................ Mobile Bay. upper part I 

J.K.Dt1er.U.S.N .... : .... ' 1856 . 
W . 11 . nrownson. u . s . N ... 1881 . 
T . A . Craven. U . S . N . . . . . .  1860 . 
1f.G. Ogden ............... ' 1871 . 

H . Andersou and K . Niles. ! 1874-15 . 
U . S . N . I 

Choctnwhatchee Bay, West End  Narrows and Santa 
Rosa Sound . 

1-40.- W . 11 . Brownson. 1, . S . X . . .  ! 188142 . 
1-20. om I< . Siles. U . S . h' ........... ! 1875 . 
I-40.000 . R . 13 . Hitchcock . U . S . S ... 1877 . 
I-m. ma I 0 .11 .  Berryman. U . S . h' .... 1855 . 

2'313 1.10. 003 

731 i 
2218 1 2219 1.10. 000 

2117 1 1.10.- 

2135 i I.Io. - 
2182 ! 1.10. ux, 
2088 ' 1-10.000 

2026 1 1.10. 000 

2181 1.10. ooo 
1310 ' 1.40. ooo 

2017 I 1.10. 000 

Do ............ Choctnwhntchee Bay ................................... 
Do ............ .I Choctawhatchee Bay to 15 miles east of Pensacola 

I entrnnce . 
Do ........... I 15 111iles east of Pensacola entrance to  Perdido River 

2186 i 1.10. ooo 
2217 I I-10.- 

732 I-m, ooo 
21% I 1-10.- 

1932 1 
1-5, om 

. I.. . .  .do ...................... 1891 
'r . S . Phclps. U . S . h'. .....: 1810 . 
. R Peck, U . S . h- ...........: 1895. 

. ..... do ..................... ' 1895 

. P . A . Walker .............. 1 1892 

Do ............ 
Do .............. 
Do ............ 

A.Merte. ................. I 
1%. 

. . ........... . 11 .Peck. U S N .I 1895 
1'. S . Phelps. U . S . N ....... ' 1860 . 
F.J.Swift.U.S.N ......... ! I %  . 
. . .............. . P A Walker i 1889 

.... .do ..................... ' I893 . 
P . J . Swift, C . S . N ......... ! 1894 . 
P . A . Walker .............. 1 r S p  . 
..... do .................... If@g . 
f . J . Swift, U S . N ......... 1894 . 

S Forney 

i . . ........... . R D 1Iitchcock 1875-76 

1 Isso . . .................. 
I 

entrance . 
Pensacola, entrance and bay ........................... 
Pensacola Bay entrnnce ................................ 
PensacolaBay, nearentrance ......................... 

Do ............ Pensacola Bay, Santa Rosa Sound . Deer Poiut to / Pritchard Long Point . 
......................................... ............. Do Pensacola Bay 

.................................................. ............ ... Do .I. .do I Do ............. / Pensacola Bay, Escambia Buy ....................... .I 

.... .do ..................... 1855 . 
C . P . patter so^^. . S . h' . . .  1.48 . 
E . M . Hughes, U . S . N ..... .I 1Q2 . 

1 I-a0.m 
i 1-20. OW 

. 1-20. a4 1 1-20.000 

... . .do. .  .................. .: 18go . 

... . .do. .  ................... i 1891 . 
. . d  0 .  ..I 1891 ... .................. . 

. . . .  .do ...................... 
B.F.Snnds.U.S.N ........ .1851 . 
C . P . Patterson, U . S . h' .... ! 1847-48 
E . M . Hughes. U . S . N ..... .I 1892 . 
. . . B Sands. U S N ........... 

I 
214 ! ,--lo. . C . p . Patterson. U . S . N ... .I 1840 . 

J . Alden . U . 9 . N ........... 
C . 1'. Patterson. U . S . N . . . . ~  
J . Alden. U . S . N ........... 

1851 . 
1849 . 
1850 . 



List of original hydrqg-raphic sheets. geo~ra)hicaZly arranged. registered i n  fhe archives of the 'United 
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State . i Localities . Registered Scale . I nuniber . I 1 Hydrographer . Date . 

J . Wilkinson. U . S . N ...... 1860 . 
. . . ..... . . . B D F Heald. U S N 1885 

.do 1685 .... ..................... . 
E . ;M . Hughes . U . S . N ..... 1532 . 
J . Alden, U . S . N ........... 1850 . 
.... .do  .................... 1850. 

I FLORIDA KEYS TO TllE RIO O H A N D E . - C O I I ~ ~ ~ U ~ ~  . 
Alz~ba~r~n  .......... 1 Mobile nay. Tensaw. Spanish. and  Dog rivers ........ 

Do .............' Mobile nny. Dredged Channel. lower part ........... 
Do ............. 1 Mobile l3ny. Dredged Channel. upper part ............ 

I 
I10 .............' h1ol)ile Bay. Dredged Channel ..................... 

............................... ............. I10 hIol, ile Bay. upper part .I I 
Do ................. .do  .................................................. 

I ............................ ............. Do 1 Mobile Bay (current chart) 

. I?o .............. Mobile Ijay. Mobile River Spauish River t o  Bayou 1 Carnot . 
Do ............. 3lol)ile Buy. Mobile River. Bayou Caruot. Louisville 

n11d Nashville Railroad . 
Do ............. hIobile Bay. Mobile River. Louisville and  Nashville 1 Railroad Bridge to  I n~ i l e s  below Liznrd Creek . 
Do ............ 3Iobile Day. Mobile River. 1% miles below Lizard 

I Creek to I mile above Bayou Carnot . 
Do .............. >lobile Ijny. Mobile River. I tnile above Bayou Car- 

not t o  one-half mile above White Iiouse Bend . 
Do ............ nlobile Dny . Mobile River. one-half mile above White 

IIouse Bend to  2 miles below Cedar Creek . 
I)(, ............. Mobile Boy. Mobile River. 2 miles belowcedarcreek 

to Teusaw River . 
I)o ............. Mobile L?y. hlobile River. Tensnw River to 1% miles 

! above Dnrrow Lnke entrance . 
I>o .............. Xobile Ijny. hlohilc River. 15 tniles above Barrow 

Ialce entrance to Alal~ama River . 
Do .............. Mobile Day. Mobile River . Spanish River to Alabama 

! River (diagram sheet) . 
Do ............. hlobile I3ay oyster beds ................................ 

........ Do ............. Dauphin Island a n d  Petit Bois Island. outside 
......................... . Alabamn and  Mis- IIorn Island I'ass. npproachcs 

sissippi . 
Mississippi ........ ' Horn and  Ship islands. south shore ................... 
Alubatnn .......... 11ississippi Sound. G m n t  Pnss to west end  of Dnu- 

~11111 Island . 
.... Do ............. ?lississippi S o u ~ ~ d .  Dauphin Island to Grand Bay I *  ....... 

sissippi . 
M i s s ~ s s i p p i  . . . .  ( hlississippi Sound. Horn Ishind Pass ............... 

I Alnbn~nannd hfis- JIississippi Sound. Graud Bay to Round Island. 

DO . . . . . . . . . . . . . . . .  do  ................................................... 
Do ............. hlississippi Sound. Horn Island. north sliore ......... 
Do ............. Mississippi Sound. Rou t~d  Island to east e11d Iiorn I Islatid a n d  Pnscngol~la River . 
Do ............. Mississippi Sound . West Point t o  Mississippi City .... 
Do ............ / Mississippi Sound. Diloxi Bay ......................... 

r.40. aw, I 11 . P . Ritler ................ 
1-20,000 I 13.F.Snnds. U . S . h... ...... 1851 . 
1-20. ax, ' .... .do ..................... 1852 . 

I 

Do ............. 

Do ............. 

n o  ............. 

110 ............. 
JIO ............ 

Loc~isinna ......... 
Mississippi nt~cl 

1.ouisiann . 
Ianisinlin ......... 

Do ............. 
I10 ............ 

Do ............. 
Do ............. 

Mississippi Sound and  Cat Island n i ~ d  Ship Island 
harbors . 

Mississippi S o u ~ ~ d  . Mississippi City to Cat Island 
Light . 

31ississippi Sound. Cat Island Light to Grand Island 
a11d St . Louis Bay . 

>1ississippi Sound. southwest part. and  PassChristian . 
..................... Mississippi Sound. Pass Christian 

I n k e  norgne ........................................... 
G r a ~ ~ d  Islaud Pass a n d  Pearl River entrance ......... 

I a k e  norgne (part of 1055 a enlarged) ................. 
The  Rigolets . Penrl River. and  Little I.nke ........... 
Tlre Rigolets. Penrl River. and  Little a n d  St . Cather- 

ine lakes. Chef BIenteur Pass . 
I,? k e  Pontchnrtrnin. eastern part ..................... 
I. ake  I'o~itchartraiu .................................... 

..................... ... I.20. 000 I ..do 
. . . . .... C P Patterson. U S K 

1854 . 
. 1847 

. . . ........ . 1.10.~ [ B F Snuds. U S N 
1-20, O ~ O  ! .... .do ........... .'. ........ 

I 

.... .do ..................... 1855 . 
B . F.Sands. U . S . h. ........ 1855 . 
C . P . Patterson, U . S . N .... 1884 . 

. 1852 

1853 . 
1.20. coo 
1-20. 000 
1-20. 000 
I-~0.000 

... .do ..................... 1857 . 
..................... . ... .do 1851 

.............. . . . F P Webber 1870 
B . F . Sands, U . S . N ........ 1856 . 

. . F P Webber ............. 1870 . 
W . S . Gilbert .............. 1876 . 
F . P . Webber .............. 1870 . 

J . M.Hawley. U . S . ...... 
B . F . Sands. C . S . h. ....... 
C . P . Pntter.so11, C . S . N. . . .  
B . F . Sands, U . S . X. ond 
U . S . Engineers . 

. ... ..do .................... 1870 
J . S . Bradford ............. 1871 . 

1SS6 . 
1853 . 
1846 . 
1855-59 . 



502 UNITED STATE8 COAST AND GEODETIC SURVEY . 

List of orzginal hydrograf/ric sheets. geografiirally arranged. registered in the archives of the U7zited 
Sta'tes Coast a?zd Geodetic Survey. etc . -Continued . 

State . I $ 1  Scale . I Ilydrograpl~er . 1 Date . 

Louisiana ......... 
FLORIDA KEYS TO TIIE RIO C R A N D B ~ O ~ ~ ~ ~ U ~ ~  . 

Chandeleur Island. east coast. and Chandeleur Sound 

Do ............. 
Do ............. 
Do ............ 

Do ............. 
Do ............. 
Do ............. 

................ DO 
Do ............. 
Do ............. 

Do ............ 
Do ............. 

east and Southeast passes . 
Mississippi River approaches . Northeast and .%II~ h. 

east passes . 
Mississippi River approaches . Pnss A Loutre and 

Southeast Pass . 
Mississippi River approaches . Garden Island Bay. 

East and West bays . 
Mississippi River approaches . South Pass . outside of 

bar . 
Mississippi River approaches. South Pass. off jetties 

Mississippi River approaches .......................... 
Chandeleur Sound and Nassau Roads ................. 
Chnndeleur Sound, Nassau Roads. and Quarantitle 

Anchorage . 
Chandeleur Sound. west of Chandeleur Island ........ 
Breton Sound .......................................... 
Mississippi Riverapproaches .......................... 

................... ............................. .do .- 
Mississippi River approaches. Southwest Pass to Ship 

Jack Bay . 
Mississippi River approaches, Ship Jack Bay to Bara- 

taria Bay . 
Mississippi River approaches, Pass A Loutre ......... 
Mississippi River approaches, Main Pass ............. 

................. DO 
Do ............ 
Do ............. 

Do ............. 
Do ............. 

................................................ .do 
Mississippi River approaches, Cubits Gap ........... 
Mississippi Riverapproaches. Cubits Gap. The Jump. 

South Pass. Bayou Grande. and South Pass Rnr . 
Mississippi River approaches. Pass b Loutre ......... 
Mississippi River approaches. Pass A Loutre. North- 

Do ............. / Mississippi River approaches. South Pass Bar ........ 1 
Do ................. 
Do ............. 

Do ............. 

Do ............. 

I171 
lax, 
1116 

165 
1765 

.do ................................................. 
Mississippi River approaches . South and Southwest 

' pusses . 
Mississippi River approaches. Sotrth Pnss. East Point 

to Bayou Grande . 
Mississippi River approaches, South Pass ............ 

................. DO 
Do ............. 
Do ............. 

Do ............. 

Do ............. 

Do ............. 

Do ............. 

Do ............. 

Do ............. 

Do ............. 

Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 

................................................. .do 
Mississippi River approaches . Southwest Pass ....... 
Mississippi River approaches, South Pass. Bayou 

Grande to Head of Pnsseu . 
Mississippi River approaches. Southwest Pass and 

t a r  . 
Mississippi River approaches . Southwest and South 

passes . 
Mississippi River approaches. Southwest Pass. The 

Cut to three-fourths of a mile below Double Bayou . 
Mississippi Kiver approaches. Southwest I'ass. near 

Double Bayou (current chart) . 
Mississippi River approaches. Southwest Pass. Scotts 

Iiouse to Double Bayou (current chart) . 
Mississippl River approaches. Southwest Pa.% . Head 

of Passes to Scotts House (current chart) . 
Mississippi River approaches . Southwest Pa.% . Cutoff 

to Head of Passes . 
Mississippi River approaches. Grand Pass ............ 
Mississippi River approaches. Grand Pass. The Jump 
Mississippi River. Head of Passes to Cubits Gap ..... 
Mississippi River . Head of Passes .................... 
Mississippi River. Head of Passes to Cubits Gap ..... 

r.&.ca 

1-40. O ~ O  

I-m.ax, 
1-10. ooo 

1.20. MX) J . J . Guthrie. U . S . N ....... 1860 . 
1-4, 800 IT . I, . Mnrindin ............ 1877 . 
1-4.800 .... ..do ..................... 1877 . 

. ..................... .... 1-4. Roo .do 1876 
... ...................... . 1-4. 800 ..do 1875 

1.40. ax, 

1-40, ooo 
1-40. ax, 

1-40.000 
1-40 . O0O 

1.10. ax, F . H . Gerdes ............... j 1877 . 
1-20, om I3 . I:.Sands, U.S. N ........ 1851 . 1 

E . D . F . Iieald. U . S . N., 
and J . M . Hawley,U.S.N. 
. . ............. F D Granger 

B . F . Sands, U . S . N ........ 
... ..do ..................... 

1RXg-Pd . 

. 1872 

1857 . 
1852-53 . 

F . D . Granger ............. 
F . P . Webber .............. 
J . S . Bradford ............ 
C . D . Sigsbee. U . S . N ...... 
. I i  . Crosby . U . S . N ....... 

. . .............. . I F P Webber 1&8 

1873 . 
1869. 
1871 . 
1874-75 . 
1886 . 

I . . 1.10. oa, F H Gerdes ............... rRfi7 . 

r 1.4. Roo) H . L . Marindin and U . S . . 1876-78 . 
1 1-7, 684 Engineers . 

1.2. 400 Ii . I, . Marindin ............ 1875 . 
1-10. ax F . H . Gerdes ..............: 1867 . 

. . . . ........ . I - 2 0 . ~ 0  B F Sands, U S N 1852 1 

1-20. ax, 

I . . .............. I P H Gerdes 

i 
.... .do ..................... 1%7 . 

. . . . . ........ I H It Sands. U S N 1851 

. ................ . 1.30.000 C Hosmer .! 1884 
........... . . .. 1-4. 8m 11 1 Marindin . I  1875 

. . . ............... 1-10. ax, F H Gerdes ' 1 %  

. . ........... . 1-2.400 11 I. M~rindin  .I 1875 

1-4. 800 ..... do ..................... 11877 . 
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List of original hydrographic sheets. geographically awanged. registered i n  the archives of the United 
States Coast and Geodetic Survey. etc.-Continued. 

. 

state  . 1 Localities . I Registerec 
number . 

) FLORIDA KEYS TO TIXS RIO O K A N D E - O U ~ ~ ~ U ~ ~  . I 
I.ouisiann ......... 1 Mississippi River. cross section near Cubits Gap ...... 

DO ............. !. ... .do .................................................. 
Do ............. ) hiississippi River, Cubits Gap to Point Pleasant ...... 
Do ............. Mississippi River, Point Pleasant to Bohemin ......... 
DO ............ .I Mississippi River. Bohemia to Poverty Point .......... 
Do ............. 1 Mississippi River, IJoverty Poiut to Scnrsdnlc ......... 

.......... Do ............ .I Mississippi River, Scarsdnle to New Orlenns 
Do .... ........I Mississippi River, New Orlenns to Soniat Rice 1 Mills . 

.... Do ............. hlississippi River, Soniat Rice Mills to Belle Point 
Do ............. 1 Mississippi Kiver, Bonnet Carre Crevnsse ............. 1 
DO ............. 1. ... .do .................................................. 
Do ............. 1 Mississippi River, Belle Point to Grandview Reach ... 
Do ............. 

Do ............. 

Do ............. 

Do ............. 

Do ............. 

Do ............. 
Do ............ 
Do ............ 
3 0  ............. 
110 ............. 

................................ ............. DO Baratorin Bay entmnce I ......................... Do ............. naratnria Bay. bar nnd harbor 
.......................................... ............. Do 1 Baralnria Bay 

Mississippi River . Grandview Reach to Donnldson- 
ville . 

Mississippi River, Merchants Eatate to Donaldson- 
ville . 

Mississippi River, Donaldsonville to Dicharys Planta- 
tion . 

hlississippi River, Dicharys Plantation to Houmas 
House . 

Mississippi River, Houmar, House to Rescue Plantn- 
tion . 

. Xississippi River, Rescue Plantntion to Belle Grove 
.. JIississippi River, Belle Grove to Rnndolphs House 

Slississippi River, Randolphs House to Falo Alto ..... 
.............. Mississippi River . Polo Alto to Ventress 

................. hlississippi River, Ventress to Battine 
................ 

Do ............. 

Do ............. 
Do ............. 

Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 

I 
Scale . [ Hydrographer . Dnte . 

Mississippi ........ nfississippi River . Morgnnza Crevasse 
...................... ............ Yo .I Mississippi River, Cornpen Bend 

........... ............ Do hlississippi River, Grand Gulf and vicinity 
......... ............ Do Mississippi River, Diamond Island Crevasse 

...................... Illinois nnd Ken- 1 Ohio River, Cairo to Mound City 
tucky . I ........................... ......... I, ouisinna Shell Bay to Ronquille Day 

............................. ............ Do .I Barntaria Bny nppmaches 

Barntaria Bay, Timbalier, Terrebonne, and Caillou 
bays . 

........ Darntaria Bay, Wilkins Bayou and tributaries 
....................... Barataria Bay to Isle Derniere 

Timbalier Bny and npproaches ........................ 
...................... Terrebonne Bay and approaches 

Ship Island Shoal. off Isle Derniere ................... 
1sle Derniere, south shore ............................. 

........................... ~ a i l l o u  Bny and approaches 
.......................... Atchafalnya Day, npproaches 

Atchnfnlayn Ilay ..................................... 
........................... Atcllafalaya Bay, npproaches 

................... 
DO ................. 
Do ............. 
Do ............. 

......................... Do ............. Cnmida Pass to Raccoon Puss 
............................. Do ............. Isle Dernjete, soutk shore 

..................... Do ............ Ship Shoal Light to Man11 Island 

Do ............. ; Atchafalaya Dny, Dredged Chnnnel 
.do .................................................. 

Atchafalaya Bay and River to Stvord Point ........... 
.I tchafnlnyn Boy and River to Mog-an City ........... 

1.20. ax, 

1.20 . 000 

1.5. 000 
1.20. oa> 
1-20.000 

Do ............. Enst Cote Blanche Bay ................................ 
Do ............. Wcst Cot& Ula~lche Day ................................ 

................ Do ............. Marsh Island to Joseph IInrbor Bayou i 

1877 . 
1877 . 

. 1872 
1871 . 
1872 . 
1873 . 
1873-74 . 
1875-76 . 

1.2. 400 1 . I i  . L . Mariudin ............ 

1.5.- U . Sebrec. U.S. N .......... 1881 . 

1-2. 400 
1-20. coo 

1.20.090 

.... .do ..................... 

... .do ..................... 
C . M . Cl~ester, U . S . N ...... 
C . 11 .Boyd ................. 
C . .M . Chester, U . S . h. ...... 

I -  ax, . . .  d o  ..................... 

.... .do ..................... 
. . ............. F G Granger 

C . I1 . Boyd .................. 

1876.77 . 
1875.76 . 
1879 . 
18i6-77 . 
1879 . 

1.20. OU) 

1-00. 000 
1-20. 000 

I s 0  . ax, 

1 4 0  . 000 

1-20. om I .... .do ..................... 
I-ao. 000 ... .do ..................... 
1-20, O W  I. .... d0 ..................... 
1-20. C 9 0  1 .... .do ..................... 

I 

1.20 . OIY) 

I-20.000 
1.20. 000 

1.20. 000 
1-24 000 

1-20.000 
1.20. 000 

1.20. 000 

1.10. 000 
1.10. ax, 

~.rqaw, 
1.10. 000 
1.m. 000 
1.20. p 3  

I.%. 000 

... ..do ..................... 1681 . 

... ..do ..................... 1881 . 

..... do ..................... 1881 . 

... ..do ..................... I881 . 

.... .do ..................... 1881 . 
C . hI . Chester. U . S . N ...... 1879 . 
.... do .................... 1879 . 
F . I i  . Gerdes ............... 1864 . 
C . >I . Chester, U . S . N ...... 1879 . 
F . 11 . Gerdes ............... 1% 

C . H . Boyd ................. 
W . I . Moore, U . S . N ........ 

..... do ..................... 
F . I i  . Gerdes ............... 
\V . I . hloore, U . S . ?i ........ 
F . H . Gerdes ............... 

W . I i  . Dennis .............. 
. . . ...... . J3 M Hughes. U S N 

..... do ..................... 
.......... A.L.1inll.U.S.N 

F . 11 . Crosby and L . M . 
Garrett, U . S . N . 

. . . ...... . I3 M Hughes, U S N 
..................... ..... do 

. . . ........ . B F Sands, U S h' 
A.L.Hnl1,U.S.N .......... 
.... .do ..................... 

. . . ...... . I, h1 Gnrrett, U S S 
B . V . Snnds, U . S . N ........ 
T . U . Huger, U . S . N ....... 
D . D.V. Stewnrt, U . S . N ... 
.... .do ..................... 
C . H . Sinclair .............. 

.do .... ..................... 
. ........ . . . T D lluger, u s N 

F . H . Crosby, U . S . S ....... 
D . D . V . StcwnrL and 1. . 11 . 

Crosby, U . S . N . 

1883 . 
1878 . 
1878 . 
1853 . 
1878 . 
1853 . 

1878 . 
. 1891 

1891 . 
~~~ 
188&89 . 

. 1891 

. 1891 

. 1853 
I- . 
1%. 

. 1889 
1858 . 
1859 . 
1887 . 
1887 . 
1888 . 
1888 . 
1859 . 
1886 . 
1887-S . 
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Lisf of original hydyographic sheets. geographicaZCy arranged. regisfered in the archives of the United 

Slates Coasf and Geodeh 2 Survey. eft.-Continued. 

State . I Localities . Registered' I number . i 
I PMRIDA KEYS TO THE HI0 G R A N D E - ~ O ~ ~ ~ I I U ~ ~  . I I 

Louisiana ......... 
Do ............. 
~............. 

Trinity and Tiger shoals ............................... I 139 0.6 
Vermilion Bay entrance ............................... 
vermilion ~ a y  ~ ~ u t h w e s t  pass to point Gracious 1 1;; . .. 

I 
DL> ............. 
Do ............. 

Do ............. 
Do ............. 
Do ............. 
Do ............ 
Do ............ 
Do ............. 
Do ............. 

~ o u i s i a n a  and 
Texas . 

DO ................. 
~o ............. 

Texas ............. 

Do ............. 
DO ............. 
DO ............ 

Vermilion Bay. middle part .......................... 
Vermilion Bay. upper part. Wicks Bay. Petite Anse 

Bayou . 
Vermilion Bay. western part ......................... 
Joseph Harbor Bayou to Johnsous Bayoy ............. 
Calcasieu Pass to the High Islands .................... 
Mermentau River ...................................... 
Calcasieu River ........................................ 
Cnlcasieu Pass .......................................... 
Calcasieu Pass to Leesburg ............................ 

............................................ SabinePass 

.do .................................................. 
Sabine Pass and Lake ................................. 
Coast of Texas, High Islands to Galveston ell- 

trance . 
................................. Galveston approaches 

Galveston Bar and Iiarbor ............................ 
.................................... Galveston entrance 

godo 

god b 

264 
1530 

Do ............... .do .................................................. 
DO ............. ' . L ~ ~ V ~ S ~ O ~  entrance and Bay (reduction of Nos . go6 

............. 

~o ............. 
............. DO 

DO ............. 

I 

DO ............. 
............. 

Galveston entrance. outer bar to southward rind 1 
westward . 

Galveston entrance and Harbor 

} 
....................... 

............................. Galveston Bay. lower part 
Galveston Bay (comparative chart) .................. 

............. 
Do ............. 

............. DO 

DO ............. 
DO ............. 

............. DO 

............. DO 

............. 

............. DO 
DO .......... ., 
~o ............. 

and 919) . 
........................... Galvestot~ entrance and Bay 

Galveston entrance .................................... 

Galveston Bay. lower part ............................. 
Galveston Bay to Red Fish Bar ........................ 

............................. Galveston Bay, %st Bay 

...... Galveston Bay, Smith Point to Sari Juncitr Uay 
.............. Galveston Bay. Smith Point. Turtle Bay 

......................... Galveston Island, south shore 

......................... Sat1 Luis Pass to Oyster Creek 
San Luis Puss ......................................... 

................ West Bay, San Luis Bay to Hall Lake 

.............. . West Bay Hall Lake to railroad bridge 
Ilrazos River entrance ................................. 

Do ................. 
............ Do 
............. DO 

DO ............. 

............ DO. 

.do .................................................. 
........................ Bracos River to Smith Landing 

..................... Matagorda Peninsula. south shore 
Matagorda Peninsula and Island, south shore, and 

Pass Cavallo . . ................ Matagorda Bay entrance Pass Cavallo 

Do ................. 
Do ................. 
~o ............ 

I I Hydrographer . Date . 

.do .................................................. 

.do ......................................... .'. ....... 
........................ Matagorda Bay to Oyster Lake 

DO ............. 
DO ............. 
Do ............. 
Do ............. 
Do ............. 

........... Mntagorda Buy. Oyster Lake to Matagorda 
Matagorda Bay. Matagorda to Cany Creek Canal ..... 
Matagorda Bay. Tres Palacios and Turtle bays ........ 
Matagorda Bay. western part .......................... 
Matagorda Bay. Carankawny Bay ..................... 

I .do i 1888 .... .................... . 
.... .do .................... . I  1m . 
E . D . 1: . Heald, U . S . N ..... 1884 
Y . H . Crosby. U . S . N . . . .  1 1885: 
U . 1: . Sands, C'. S . N ........ j 1855 . 
F . H . Crosby. U . S . N ........ 1R85 . 
L . Flynne. U . S . h'. 1683 . 
G.C.Hanus,U.S.~'"""i 1884 . 

....... I 

1.40. am 
1.20. mo 
1-20. 000 

1-20.- 

1.20. 000 

I? . J . Dc Haven. U . S . N .... I 1855 . 
A . S . naldwin . U . S . N ..... 1850 . 
T . A . Craven, U . S . S ....... 1851-2 . 
F . F . Nes .................. 1867 . 1 
P . F . Nes and C . H . Boyd .. : 1867 . 

I 

F . D . Granger ............ 
B . F . Sands. U . S . N ....... 
D . D . V . Stewart and F . H . 

Crosby. U . S . N . 
F . H . Crosby. U . S . N ...... 
..... do .................... 

T . A . Craven. U . S. N ....... 1851 . 
E . M . Hughes, U . S . S ..... 1883 . 
I% . D . Y . Heald. U . S . N., 

C . I i  . Boyd ................. 1867 . 
Y I . Nes .................. 1867 . 
T . kcraven,  U . S . N., and 

F . F . Xes . 
. . ....... . T . A Craven. U S . N 1852 

..................... . . . .  .do , 1852 
... . . . . E J De IIaven. U S N .' 18 54. 

l i  . S . Stellwagen . U . S . N . 1 1853 . 
. . . .... . 13 . J De IIaven, U S N 1855 

.... .do .................... ., ' 1855 . 

.... .d 0.  .................... 1855 . 
II . S . Stellwage~l. U. S . N . . 1853 . 
1: . F . Nes .................. .i 1%7. 
... ..do .................... . I  1867 . 

. . . .... . . E J De Jinvet~, U S N 1855 
1% . G . Ogden ............... 1891 . 
J . K . Duer, U . S . N ......... 1858 . 
I5 . J.De Haven, U . S . N .... 1856 . 
T . 1'. Jewell, U . S . N ....... 1879 . 

I: . D . Granger ............. 1 1871 . 
W.Ronckendorff, U.S. N .. I@& . 
s . D . Granger ............. i 1871 . 

1.2~. 

1-10.- 

1-20. 000 

I-ZO.- 

1-20.- 

1-20. 000 
I-m. 000 

. . . . . ....... J C Febiger. U S N 1858 
I.. B . Wright ................ 1874 . 

. ............. . I*. D Gra116er 1871 

J . C . Pebiger. U . S . N ....... i 1856 . 
F . P . Webber and P . D . : 1-71 . 

Granger . 
J . K . Duer. U . S . N .......... ! 1859 . 
L . B . Wright ......... ......I 1871-72 . 
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List  of original hydrographic sheets. geographically arranged. registered i n  the archives of the Unifea 
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State . I / Registen 
number . 

. ................. ........... Texas .I Mntagorda Bay Lnroca Bay I log8 

....... I 
Do ............. 

Do ............. 
Do ............. 

Do ............ .I Corpus Christi Bny ..................................... 1 958 
....................... Do ............ Corpus Christi Bay, Kueces Bay ; *1513 

............................... Do .............' Padre Islnnd. east shore j 148qa 
DO ............. ' .... .do .................................................. 1484 b 
Do ............. 1. ... .do .................................................. I 148sa 

Fspiritu Santo. S a t 1  Antonio. Arnnvas nnd Capano 
hays . 

Espiritu Santo Bay .................................... 
Sat1 Antonio Bay ....................................... i 

Do ............. 
Do ............. 

............ 

DO ............ .I. ... .do .................................................. 
Do ........... 1 IJrnzos Sontingo, L a y n o  Madre. south end ........... 

.................................. Do ............ Kio Grnnde e~l t rance I . 
I 'Zb 1 377 

........................ ..............  cub:^ E l  hforro to Playa d e  Marinno 900 
.................................... ......... Nicaragun ( Grey Town I l n r h r  

. .. Mntagordn and  St Joseph islands. southeast shores 
St . Joscph Islund to Mustnng Island, southeast shores . 

.............................. . 

I PANAMA TO POINT CONCEPTION. CALIIIOHxIA . i 

Do Capano a n d  St Charles bays 

Do 

United States of 
Colon~bin to Cnl- 
ifornia . 

Do ............ .I do .................................................. 
Do ............ (';I&ndnry Monument to Sand Ridge A ............... 

.................................................. .... ............. Do , .do  
Do ............ Sail Diego Bay nnd vicinity ........................... 

Mezquit and  Aransas bays 

.... DO ............. ! .do ................................................. 1202 c 

. ........................... ............. 
........................................... ............. DO ~ r n n s a s  Pass 

Do ............. Ararlsas Pnss nlrd Steamboat Channel between Aran- I 
i 

sas and  Corpus Christi boys . 
Do 

} 
.......:.... .......................................... 

DO ............. ! Aransas pass ( reco~~naissance)  ........................ ! 
n o  ............. 1 Arnnsas Day a n d  Corpus Christi Bnyou ............... 

.................................... ............. Do 1 Corpus Christi Pass 
I 

Wnama to Snn Diego .................................. 

Mexico ............ Tartnr Shoal ........................................... 
I. owcr Cnlifornin . . Mogdnlenn Bay, Man-of-war Cove to  The  Narrows .. 

Do ............ ! Mngdalella Day, The  Narrows to Cayuco Cove ........ 

rwa a 

lgaa 
11zq 
1123 

Do ............. / ... ..do .................................................. 
.................................................. Do .................. do 

... Do ............. 1. .do ................................................. 
Do ............. 1 S ~ I I  Diego Bay, entrance nod lower pnrt ............. 

Scale . / H y d m g n p h e r  I Datc . 

Do ............. Guadalupe Islnnd ....................................... 1598 
......... California ......... Sun Diego to Sun I'rallcisco (reconnaissance) 1 289 

Do ............. 
Do ............. 

............. Do 

............. Do 

............. Do 

............. Do 

............ Do 

............. Do 
Do ............ 
Do ............. 

Son Diego Bay a n d  Harbor ............................ 
San Diego IjaY, near  I'oint t o m n  ...................... 

.......................... Sand Ridge A to Leucadin A 
...................... Leucadia A to narrnrlca Bluff A. 

................... Darrnnca Dluff A to San Juan Rock 
..................... .&I u Juan by the  Sen a n d  vicinity 

.................. Son Juan  Rock to Newport ~ p n d i n g  
....................... Newport Bny to Snn Pedro Bay 

1.m. om 

1-50, om 

*Topogmpl~ic number . 

Newport Bay .......................................... 
Newport Creek a n d  vicinity. head of Submarine 

Valley . 

. ... . 
I 1.w. 000 . R Wainwright. l1.S. h'. ' 1875 I 

. ............... 1.m. om 1 I.. B  right 
1-20. om I.. B . Wright and  W . I . 

Vinal . 
1-40,- . U . Sebree . U . S . N .......... 
1-40, om .... .do ..................... 
I-m. ooo K . Wainwright. U . S . N .. I and  W . I . Vinnl . 
I-lo.- I R . Wainwright. 11.5. N .... 
1-10, om I E . M . Hughes. U . S . h.. ..... 
' - ' ~ ' ~ ) l  R . Wainwright, IT . S . N .... 

I I-zo. 000 . 
1-10. om F . F . Nes .................. 

1256 

1786 

1.20. 000 F . P . Nes ................... l . 
I-lo. om K . B . Halter ............... 1882 . 
1-40. ax, I U . Sebree. U . S . N .......... ! 1881 . 
1-40, ow ... ..do .................... 1 1881 . 
1-40, am ..... do ..................... 1881 . 
1-40, '"0 ..... do .................... .I 1881 . 
1-20, om . C . H . Boyd ................. 1867 . 
1-10. om J . Wilkinson, U . S . N ...... ) 1853 . 
1-10, am W . S . Edwards ............ 1 1867 . 
1-5, om ( A . Strausz ................. 1865 . 

I 

R . E . Halter m d  I" . D . 
Granger . 

S . A . Gilbert ............... 

. 1873 
1873-74-75 . 

1680 . 
1880 . 
1875 . 

1875 . 
1591 . 

1875 . 
1868 . 

1868-71 . 

1858 . 

19. 585 ! H . s . Ste~ lwage~ l ,  . S . N . . I  1854 . 
I-zo, om ! H . Anderson .............. 1869 . 
I-lo. Ow ..... .do ..................... i 

1 I 
1.400. am P . C . Johnson. U . S . N ...... 

i 
1.12. a72 ..... .do .................... 1872 . 
1.40. 000 G . ~ m d f o r d  ................ : 1871 . 
I-lo, am ... . .do ...................... 1871 . 

. . . . ...... . 1-40. om ! I i  I3 Nichols. U S h'. 1881 
I-J&,- J Alden, U . S . N ......... .I 1851 . 

I '  1-375. 000 .... .do ..................... 1851 . . . . .... . . . I-lo. aa ( H D nfansfield U S X ! 1888-53 

1873 . 

1-20. om 
I-10.- 
1-10. 
1-10, mo 

... ..do ..................... 1868-89 . 
J . Alden . U . S . N ........... 1856 . 

I ... ..do ..................... ' 1856 . 
..... do ..................... 1856 . 

1-10. 000 .... .do ..................... ' 1856 . 
1-10. om 1 G . \V . Coffin . L.. s . N . . .  i 1878 . 
1-10. am I R . D . Cutts, U . S . S ......... 1851 . 
1-10. om 
I-lo, aw, 
1-20. am 
1-20.000 
1-10.- 
I-m.om 
1-20, ~0 

1-10. - 
1- I ,  

. . . . . ....... P H Crosby. U S N ! 18% 
. . . . .... . H B Marrsfield. U S N 1889 

.... .do ..................... I 1689 . 
D . Deleha~lty, U . S . N ...... l 1% . 
G . Dnvidson .............. 1887 . 

I 
D . Delehanty . U . S . N ...... i 1% . 
IS . H . C.I.eutze. U . S . N .... ! 1878 . 
A . w . Chase ............... ) 1875 . 

. . .............. P Westdahl 1 1897 



506 UNITED STATES COAST AND GEODETIC GUKVEY . 
List of onkinal hydrograjhic sheets. geographicaZCy arranged. registered in the archives of the Uxited 

States Coast and Geodetic Sumy . eic . -Continued . 
..... 

s t a t e  . 
. 

......... Califorr~ia 
I,O ........... 
Do ............. 
Do ............. 
L)o ............. 
Do ............. 
Do ............. 
Do ............ 

Do ............. 
............. Do 
................. Do 

Do ............ 

Do ............. 
Do., .......... 

Do ............. 
............ 

. --. 

Localities . 
...... 

I'ANAJIA TO IsOINT CONCEPTION, C A L I F O R N I A < O ~ ~ ~ ' ~  . 
............................... San Pedro Bay, off shore 

San Pedro Bay a n d  Harbor approaches ............... 
S ~ I I  Pedro Bay a n d  Wilmington -goon .............. 
San Pedro Bay, a r ~ c h o r a g e  ............................ 
Sari Pedro Bay, part of Los Augeles ................... 
l'oint Firmi11 to Point Vincente ....................... 

............................................ Monica Bay 
Monica Bay, along shore . Point Vincente t o  Port 

Dallona . 
Mot~ica Bay, a t  a n d  near  Santa Monica ............... 

........................ Monica Bay, Shoo Fly  Landing 
............................. .................... .do , 

Monica Bay, along shore, Santa Monica to  Point 
Dnme . 

Santa Barbara Chnt~nel,  enstern end .................. 
Santa Barbara Channel, projection for speed trial, 

U . S . S . San Fmllcisco . 
................................... West of I'oint Dume 
................................... 

- - 
Kegistered 
number . 

1g04 
7 d a ,  b 

1797 
437 
310 

1417 
1341 a 
1340 b 

1341 b 
1211 

2125 
1Moa 

1403 
zoq  

1405 
Do I Fas t  of Poillt Mugu 

I ........................ ............ Do . ,  Point Mugu to Point H u e n e n ~ c  
........................ Do ............. / Sari Uuenaventurn andvicinity 

Do . .. ......... ( Santa Barbara Channel, inshore hydrography, Poi11t 
I Los Pitas . 

Do ............ : Santn Barbara Channel . San Buenaventurn a n d  vi- 
I cinity . 

Do ............. i Santa  Barbara Channel . San Buenaventura to  Cape 
) Quemada . 

~o ............. Santa Barbara Channel, inshore hydrography, Point 
: Los Pitns lo Rincon Point . 

DO ............ Santa Barbara Channel, inshore hydrography, Cnr- 
I petlterin a n d  vicinity . 

DO ...... , ...... Sauta Barbara Channel, inshore hydrography, Santa i ! Bnrbarn a n d  vicinity . 
Do ...,........ l ..... do  .................................................. 
no .... .. ....... snnta  ~ a r l w r n  ChnIlnel, inslloreIlydrography, Santa ! Barbara a n d  vicinity (proposed light) . 

............ .I Satlta Barbara Channel, inshore hydrography, Satita 
I llarbara Light to Goleta Point . 

DO ............. : Santa Darbara Channel, iushore hydrography, west 
I of Goleta Point . 

DO ............. ' Sauta Barbara Channel, inshore hydrography, viein- 

( ity Cafiada del Capitan . 
DO ............. ; Sarlta Barbara Channel, inshore hydrography, east 

i of Gaviotn Whnrf . 
DO ............. 1 Santa Barbara Channel, inshore hydrography . Gavi- 

I ota Wharf to Coxo Anchorage . 
Do ............. ' Santa Barbara Cl~annel ,  inshore hydrography, Point 

( Conceptiot~ a n d  Coxo Anchorage . 

1404 
554 
503 

1038 

la31 

1a(5 

1039 

1040 

IWI 

3" 
436 

~ a ( z  

1043 

1044 

1342 b 

1Mza 

1037 

395 
1370 

355 
542 

1429 
1430 
543 
312 

1414 a 

1414 b 
1413 

1)o ........... , 
Do ............. 

California ......... 
Do ................. 
Do ............ 
Do ............. 
Do ............. 
Do ............. 
Do ............ 
Do ............. 
Do ........... 

........... 

Scale 

.- 

1.40, ooo 
1.10, 000 

1.10, ooo 
1.10, ooo 
1.10, ax, 

1.m, ooo 
1.40, ooo 
1.20, am 

1.10, ooo 
1.10, ooo 
1.10, ooo 
1.2-3,c-x 

1.4o.ooo I 

, .... .do .......................................... , ...... 
Snnta Barbara Channel, wester11 part . Santa Cruz 

Islnrld to Point Cot~ception . 
ISLAND9 O F F  COAST OF SOUTHERN CALIYOHNIA . 

Cortez Bank ............................................ 
.do ................ , ................................. 

San Clemente Island .................................. 
San Clemente Island, northeast shore ................. 

....... San Clemente Island Anchorage, southeast end 
...... San Clemente Island Anchorage, northwest end  

Santa Catalirln Island . northeast side ................. 
Santa Cotnlina Island, solrtheast side ................. 
Snnta Catalina Island, west end  ...................... 

Hydrographer . 
.. 

. . . . .... D Delehanty U S N ., 

1878 . 
1856 . 
1855 . 

1.10, ooo 
1.10, 000 

1.1o.ooo 

- 

Date . 
-... 

. 1% 

.... .do ..................... 
J.Alden, U.S. N ........... 
..... do ...................... 

xBgo . 
1878 . 

1.10, ooo 

1.10, 000 

1.100, 000 

1.10, ooo 

1.10, ax, 

1.10 , o m  

1.10, ooo 
1.10,ooo 

~.~o,ooo 

1.10, ooo 

1.10, ooo 

1.10, 000 

I.IO,- 

1.10, ooo 

1-20, ooo 
1.100, ooo 

1.5,- 
1.40, ooo 
r.m, ooo 
1.20, 000 

1.10.ooo 
1.10 

r.m,ooo 

1.20, ooo 

1.20, wo 

1.80,- 

1.10, ooo 

. J . Alden, U S . N ........... ( 1859 . 
. ............... . F Westdahl 1887 

'1'. H . Stevens . U . S . N ..... .I 1854 . 
J . Alden, U . S . N ........... 1 1852 . 

/ D . Delehanty, U.S. N ...... 

E . H . C . teutze ,  U . S . N .... 

E . H . C . I.entze, U . S . N .... 
13 . C.Taylor, U . S . N ....... 

... . .do  . .. .................. 

.... .do ..................... . 
P.C. Johnson, U . S . N ...... 
F . Westdahl .............. .I 
H . C.Taylor, U, S . N ....... 

E . H . C . tentze, U . S . N .... 

E Cordell . ................. 

W . A . Greenwell .......... / 1870 . , 

1878 . 
1875.76 . 
1876 . 

1875, 
1873 . 
16y3 . 
1876 . 

1878 . 

E . Cordell ................. 

... ..do ..................... 

... ..do ..................... 

1869 . 

1869 . 

1% . 
.... .do ..................... I ~ " p  . 

. . . ........... J Alden, U S N 
T . 11.~tevens, U.S. N ...... 

. Cordell ................. 

.... .do ..................... 

.... .do ..................... 

F . Curtis, u . s . N ........... 

... . . do . .  ................... 

. 1852 

1854 . 

1869 . 

1%. 

1%. 

1877 . 

1877 . 

E . Cordell ................. 1 1869 . 

. . .......... . J Alden, U S. N .I 1862 

F . Curtis, U . S . N .......... 1877 . 

*r . H . Stevens . U . s . N ...... 
J . Alden, U . S . N ........... 
G . W . Coffin, U.S. N ....... 
E . H . C . teutze, U s N . . .... 

1853 . 
1856 . 
1579 . 
1879 . 

J . Alden . U.S. N .......... 1856 . 
. .  .do .................. , ( 1852 . 
G.W.Coffin, U . S . N ...... 1878 . 
..... do ..................... 11178 . 
.... .d 0 .  .................. , r 877.78 . 
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State . I 1 Registeredl number . 

POINT CONCEPTION . CAL., TO NORTHWEST BOUND- I 
AHY. W A S H ~ ~ G T O N ~ O ~ ~ ~ ~ U ~ ~  . I 

i 
California ......... 

Do ............. 
Do ............. 
Do ............. 
1)o ............. 
Do ............. 

............. DO 

Do ............. 
Do ............. 

Do .................. .do .................................................. 
DO ............. 1 S;ln Pablo Bay, Point Wilsoti and vicinity ............ 

I 
............. .... .................................................. Do / .do 
. . . . . . . . . . . .  .. .................................................. DO .I. .do 

Do ............ .I San Pablo Bay, Petaluma Creek, entrance to Ipke- j "11 Landing 
Do ............. Sun Pablo Bay . Petalumn Creek, Lakeville Landing 

to l'etaluma . 
Do ............. Karquines Strait and Mare Island Navy-Yard u p  

I proaches . 

Table Kock to Scotts Creek ........................... .I 
Scotts Creek to I'oint Aiio Nuevo ...................... I 
Big Gulch to Point Aiio Ntrevo ........................ 
Point Afio Nuevo to Pescadero Creek .................. 
I'escadero Creek to Tunitas Creek ................... 
Tunitas Creek to Point Jliramol~tes ................... 

......................................... Half MOOII Bay 
I'illar Point to Point San Pedro ........................ 
Snn Fratrcisco e~rtmtlce nnd npproaches .............. 

Do ............. 
Do ............. 
Do ................. 
Do ............ 
I>o ............. 

Do ............ 

Do ............ 
Do ............. 
Do ............. 
DO ............. 

Do ............. 
Do ............. 1 

Do ............. 
....... ......... Do * 

Do ............. 

Do ............. 
~o ............. 

............. Do 

DO. ............ 
j 

Do ............ .I. ... .do .................................................. 
Do ............. l Mare Island Strait ..................................... I 

*Topographic num 

San Francisco e n t r a ~ ~ c e  and bar .................... .I 
San Francisco entrance ................................ 

.do .................................................. 
San Francisco entrance, shoal near Middle Farnllorl . 
Sun Franciscoentmnce, Hurst Shoal, off South Fnrnl- 

Ion . 
San Fmndsco etltrance, North Farallon (examirra- 

tion) . 
San Francisco c ~ ~ t r a n c e  nnd bar ....................... 
San Frnncisco Bay, Point Bonita to Angel Island ..... 
San Francisco Uay, Golden Gate ..................... 
San Francisco nay, Golden ~ a t e ' t o  Hunters Point 

and Oakland . 
San Frandsco Bay, Presidio to Angel Island .......... 
San Francisco Bay . Angel Island to Berkeley and 

Iiunters Point . 
Sau Francisco Bay and vicinity of the city ............ 

.................................................. .do 
Sun Frnncisco Day. city front and Oakland Creek 

and approaches . 
................ Snn Francisco Bay, Mission Bny Rock 

Sun Frandsco Bay, Speed Course ..................... 
San Francisco Bay, Point Avisadera to Coyote Hill 

Creek . 
San Frnncisco Day, Point Adsadera to Poii~t San 

Bruno . 
DO. ............. Sa11 Francisco Bay, Steinbergen and Kedwml City 

creeks . 
.................... DO ............. San Francisco Bay, southern part 

. DO. . . . . . . . . . . . '  San Francisco Bay, Coyote Iiill aud Union City creeks 
Do . . . . . . . . . . . .  Snn Francisco Bay, Raveuswood to Coyote Creek .... 

.. Do . . . . . . . . . . .  San I~rnncisco Bay, Oakland water frout and creek 
..... DO ............. Sau Francisco Bay, north of Yerba Buena Island 
.... DO ........ .I San Frnncisco Bay, Angel Island to Castro Rocks 

Do ............ '  San Francisco Bay, Richmond Bay and Raccoon 
Stmit . 

..... Do ............ '  San Francisco Bay, Hospital Cove, Angel Island 
Do .............' San Fmr~ciscu Bay, Cnstro Rocks to Point Snn Pedro . 

......................................... .............. Do Sat1 Pablo Bay 

S a l e  . 
-- 

J . Alden. U . S . N ........... I 
.... .do ..................... 

. . .................. K D Cutts 
............... . G.Hrodford 1871-73 

. . . ....... . 

1.10. 000 I .... .do ..................... 1874 . . ........... . . 1-20. om J Alden, U S N 1855 . 

Hydrographer . 

. 

II . B . Mansfield. U . S . N .... . 
D . Deleha~lty. U . S . N ...... 1 1892 . 
J . Alden, U . S . A- ........... / 1857-58 . 

Date . 

J.Alden.U.S.N ........... 11858 . 
R . M.Cuyler, U.S. X ...... 1858 . 
J.Alden, U . S . ........... 1858 . 

1.30. am 1 A MncRae I. S N .I 1855 

... ..do ................... .I 1857 . 
C . Urndford ............. .I 1874 . 
J . Alden, U . S . N ........... 1855 . 
.... .do ..................... 1855 . 

1-10. am I J . Alden. U . S . N ........... 
1-10 . 000 T . H . Stevens . U.S. N ...... 
1-10.- I J . Alclen. U . S . N ........... 
1-10. am I ... ..do ..................... 
1-10. ooo 1 A . 1: . Kodgers .............. 
1-10. o m  ..... do ..................... 
1-10. m, .... .do .................... 

I-ICO, am 1 J . Alden, U . S . I .......... 
1-20, mo G . Bradford ............... 

. ........... . . I, A Sengtellcr 1888 
J . Alden, t'. S . h'. ......... I 1855 . 

. ....... . . . . K M Cuyler, u s N j 185.5 
C . M . Thoma8.U. S . N ....: 18117 . 

. ............... . G Bradford i 1878-79 
. . . ........ B.P. Sands, U S N 1862 

A . F . Rodgers ............. 1863 . 
. . . . .......... J Alden. U S h'. I& 

1855 . 
1853 . 
1856 . 
1856 . 
1863 . 
1863 . 
1863 . 
rSs8-5+o . 
1673 . 

1.5. OW H . C.T~YIOI. u . s . N ....... 1878 . 
1-10. 000 J . Alden. U . S . N ........... 1851 . 

1-4- 1 E.D..LausYg.U.SN . . .  18& . 
140.- J . Alden. U . S . N ........... / 1857 . 
1-20. ooa 

1-5, am 
G.Rradford ............... 1874 . 
H . C.Taylor, U . S.N ....... 1 IS$ . 
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List of original hydrographic sheets. geographical& arranged. registered in the archives of the United 
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.... 

State . Localities . Registered I number . I 
I'OINT COICBPTION. CAL., TO NORTHWEST B O U N D  

ARY. W A S H I I G T O N ~ ~ ~ ~ ~ ~ U ~ ~  . 1 I 
California ......... 
c a1 if o r 11 i a and 

Oregon . 

.................... Cape Mendocino to Cape Fortunas 
Cape Mendocino to Coquille River, line of soundings . 

............ 

.................... California ........' Cape Fortunas to Humboldt Light 
............................................... ............. Do 1 Eel River 

.................................................. ... 

DO ............. 1. ... .do .................................................. 
Do ............. i .... .do .................................................. 

DO ............ 
C a l i f o r n i a  and 

Oregon . 
Do ............ 
DO ............ 

I)o ............. 
Do ............. 
Do ............. 
I)o ............. 
Do ............. 
L'o ............ ., 
I:o ............. 
I)o ............ 
3 0  ............. 
Do ............. 

................. Do 
Do ............. 
3 0  ............. 

Oregon ........... 
Do ............ 
Do ............ 

Do .I. .do 

Mad River to Rocky Point ............................. 
Trinidad Bay (reconnaissance) ........................ 
Trinidad Day and Harbor .............................. 
Rocky Point to Upper Bluff ............................ 
Rocky Point to Upper Bluff, off shore ................. 
Upper Bluff to False Klamath Rock ................... 

' Upper Bluff to False Klamath Rock, off shore ........ 
False Klamath Rock to Point St . George .............. 
Crescent City Harbor and approaches ................. 

.................................. Crescent City Harbor 

St . George Reef and vicinity. Point St . George ........ 
....................... Crescent City to Columbia River 

Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
DO ................. 
Do ............. 

.................................................. .do 
Crescent City Reef ..................................... 

.......................... 

Profile lines showing general features of bottom ..... 
........................... Smith River to Cape Ferrelo 

Chetka Cove ........................................... 
........................... Goat Island to Mack Arch 

.......................... Crooks Point to Euchre Creek 

............................ Cape Fortunas to Trinidad 
.............................. Table Bluff to Mad River 

....... Humboldt Bay. approaches. bar, and entrance 
Humboldt Bay and bar I ........................... 
Humboldt Bay and entrance .......................... ""i Humboldt Bay, channel across bar .................... 
Humboldt Bay, lower part ............................ 

.do .................................................. 
Humboldt Bay, upper part ............................ 

480 
1025 b 

Crescent City to Smith River 1237 
I 

Do ............. 
Do ............. 
110 ............. 

DO ................. .do .................................................. 
............................. Do ............. Umpqua River, upper part I 

IIunter Cove ........................................... 
Euchre Creek to Cnpe Blanco .......................... 
Port Orford and vicinity ............................... 

............ 110 
n o  ............. 
Do ............. 

............. Do 
Do ............. 
Do ............. 

I)o ............. 
110 ............ 
n o  ................. 
Do ............. 
Uo ............. 

............. ......................................... Do Siuslaw River 
................ Do ............. Yaquina Bay. approachesand entrance 

.................................... Port Orford Harbor 
............................... Orford Reef and vicinity 

Coquille River and entrance ........................... 
...................................... CoosBay entrance 

Coos Bay, Coos Head to North Slough .................. 
Coos Bay, Fearless Rock and off Empire Mill, special 

examinations . 
................................... Coos Bay, lower part 
................................... Coos Bay, upper part 

.do .................................................. 
Umpqua Head to Columbia River ...................... 
Umpqua River and  entrance ........................... 

................................ ............. Co 1 Yaquiua Bny and River 1 1764 : 

Scale . I Hydmgrnpher . 
i 

1 
Date . 

G . Bradford ............... 
W . P . McArthur . 1 .. S . N ... 

1872 . 
1851 . 

1875 . 
1S88 . 
1569 . 
1872 . 
1875 . 
1670 . 
1884 . 
1859 . 
1875 . 
1851 . 
I S ~ I  . 
1851 . 
1871 . 

I 1 G B r d f o r d  ............... 
1-20. 000 G . Davidson ............... 
1-10.- I A . P . Kodgers ............ 

1.10. 000 
1.20. 000 

1-6. 336 
1-10. ow 
1-20.000 
1-20. 000 

1-20, ooo 
1-20, 000 

1-20. aw 

1-10. o m  

1-10. 000 

1-10, 000 

1-10, 000 

1-20, rn 

1-20. om 

1-375. 000 

1-100. 000 

I-m. 000 

1-10, ooo . 
1.20. 000 
1-10, ooo 
1-10. cca 
1-10, 000 

1-10. ooo 

1-10. ooo 
1-10. ooo 

... ..do ..................... 
G . Hrntliord ............... 
J . Alden . U . S . N ........... 
C . llradford ............... 
1) . Dclel~anty, U . S . N ...... 
.... ..................... .do 
... . .do. .  ................... 
.... .do ..................... 
11 . C.Tnylor. U.S. B ....... 

. ........... . . J Aldc~l. U S S 

.... .do ..................... 

.... ..................... .do 
A . u'. Chase ............... 
1'. C . John6011 nnd H . C . 

Taylor. U . S . N . 
A . \I.. Chase .............. 
J . Alden. U . S . h'. .......... 

1I.C.Taylor. U.S. X ...... 
.... .do ..................... 
P.C. Johnson. U . S . N ...... 
1I.C.l'aylor. U . S . N ....... 
J . M . Helm . U.S. ........ 
P . C . Johnson . U . S . N ...... 
J . hl . Helm, U.S. N ........ 
A.M. Chase ............... 
J . Alden. U . S.N .......... 

G . I%mdfol.d. .............. 
.... .do ..................... 
G . Farquhar ............... 
E . D . Talrssig . U . S . h'. ..... 
J . Alden. C . S . S . . . . . . . . . .  
G . nradford ............... 
J . Alden, U . S . X ........... 
G . I.arquhar ............... 
J.Aldcn. U.S. N ........... 
G . Farqul~nr ............... 

1674 . 
IS74 . 
1873 . 
1874 . 
16% . 
1873 . 
1S89 . 
1.Y 9. 

ISSJ 

J . S . Lawson .............. .' 1865 . 
..... do ..................... I 1S65 . 
I .: . F . Dickins .............. 
W.P.McArtl~ur. U.S. N . . .  1851 . I 
I, . A . Sa11~tcllcr ............ 11186 . 
J . Aldetl . U . S . N ............ 1853 . 

G . Bradford .............. .I 1871 . 
J . Al(lcn.1. . S . N ............ 18Ca . 

. . . .............. J S Lows011 .I IWI 
.............. . E F . Dickins I 1 .  x?o 

..... do ...................... Isgo . 
i 

L . A . Sangteller .......... 
... .do .................... 
A . W . Chase and J . C . 

Barnett, U . 5 . 1; . 

1885-86 . 
1883 . 
1818-88 . 

A . W . Chase ................ 1868 . 
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POINT CONCEPTION. CAL., TO NORTIIWEST B O U N D  

ARY. W A S H I N G T O N + O ~ ~ ~ ~ U ~ ~  . 

List of original hydrographic sheets. geogra$hicaZCy arranged. registered in the archives of fhe United 
States Coast and Geodetic Survey. elc.-Continued. 

State . 

Do ............. Til lnmwk Bay and  approaches ........................ i 
Do .......... ., .... .do ................................................. 

Localities . Date . 

Oregon ............ 
Do ............. 

Do ............ 
Do ............ 

Do ............. 

I Do .............. Nehnlem River ........................................ 
Oregon and Wnsli- ! Cnpc Falcon to  Columbia River entrance ............. 

inglon . 
Do ............ ., Colunibin River entrance to  Willapn Bay ............. 

.............................. Do ............. ! Columbia River entrance 

......................................... Nestuggah Bay 
Examination for reported rocks off Haystack Rock 

nnd Cape Lookout . 
Cape Kiwnnda to  Cape Meares ........................ 
Cnpe Kiwanda to Cape Meares, off shore, a n d  Netart 

Bay . 
Cnpe Meares t o  Cape Falcon .......................... 

Do ............. /. ... .do .................................................. 
I>o ............ .I Columbia River entrnnce. South Chnnnel Bar ........ 
Do ............. ! Columbin River, Cape Disappointment to Tongue 

I Point . 
0reb.011 ............. Columbin River. Tnnsy Point Lo Tongue Point ....... 

I 
110 .............. Columbia River. Lewis and  Clarkes a n d  Youugs 

i rivers . 
Oregon nod Wnsh- ! Columbin River. Tongue Point t o  Yellow Bluffs ...... 

i ng to~ l  . I I 

DO . . . . . . . . . . . . . . . .  do .................................................. 
............... Do . . . . . . . . . .  .I' Willapn Bay, npproarhes to Toke land  

Uo . . . . . . . . .  / Willapn nay, Toke Point to Oystemille a n d  Willnpn 

i ...... ............. 
River t o  Nnrrows . 

Do Willapn Bny, Willapa River. mouth to Nnrrows 
Do ............. Willapn Bay, Willnpn River. Narrows to Willapa City.. 

........ Do ............ 1 Willapn Bny . Lendbetter Point t o  head of buy 1 
........................... Do ............ 1 Willapn Rsy, w t h e r n  part ! 

Do . . . . . . . . . . . .  Willnpn nay. Diamond City and  vicinity ............. ., 
........................ Do ............ ! Urillnpn nay to Gmys Harhor 

Do ............ ! Grays Ilnrbor entrance ................................. 

DO . . . . . . . . . . . . . . . .  
Do ............. 

Oregon ............ 

1.10. 000 C . Rockwell ............... 1883 . 
1-40. ax, D . Delehatity . U . S . N ...... 1889 . 

.do .................................................. 
Columbia River, Grays Bay to Three  Tree  Point ..... 
Columbia River, Settlers Point to Cnthlnmet Head ... 

' A . S . Snow nnd J . C . Bur- 1885-87 . 
nett. U . S . N . 

J . Kincheloe .............. I 186667 . 
A . S . Snow nnd J . C . Bur- 1885-87 . 

nett, U . S . N . 
E . Cordell ................. 1868 . 

I G . W . Coffin. U . S . N ....... 1877 . 

1.23. 000 J . M . Helm. U . S . N ........ 
I-m. 000 ... ..do ..................... 

Oregon a n d  Wash- Columbia River. Welchs Island to Puget Island ...... 
ington . ! 

Do ............. 1 Columbia River, Puget Island to Crims Island ........ 
Do ............. ! Columbia River . C r i n ~ s  Islnnd to Mount Coffin ....... 
Do . . . . . . . . . . . .  Columbia River . Walker Island and  vicinity ......... i Do ............. Colurnbin River. Mount Coffin to Coffin Rock ........ 

1.40. 000 .... .do .................... 1 I877 . 
1-20. cco . J . Alden. U . S . S ........... 1852 . 
I-n\ 000 Ur . 1'. McAlthu~.  U . S . N ( 1850 . 
1-20. 000 ... ..do ..................... 1851 . 
~-m,- . E . Cordell ................. i ,1168 . 
1-20 . 000 ' J . hldell, U . S . N ......... 1 1854 . 
1-10. 000 .... .do ..................... 1854 

I-m.m, ) E . Cordell ................. 1868 . 

18gr . 
18g1 . 

Do . . . . . . . . . . . .  
Do ............. 
Do ............. 
Do ............. 
Do ............. 

Oregon ............ 

Oregon and  Wash- 
ington . 

Do ............. 
Washingto11 ........ 

1.10.000 C . Rockwell ............... 
1-10, 000 .... .do ..................... 

Columbia River . Coffin Rock to Deer Island .......... 
Colun~bia River. Deer Islnnd to Columbia City ....... 
Columbin River. Colnmbia City to Bachelor Island ... 
Columbia River, Bnchelor Islnnd to Hewlitts Point . . .  
Columbia and  Willamette rivers . Hewlitta Point to 

Haydens Island a n d  St . Johns . 
Columbia a n d  Willamette rivers . St  . Johns  to Ross 

Island . 
Columbia River to Point Greenville .................. 

Columbln River to Cape Flattery ...................... 
Willapn Dny approaches ............................... 

1.10. 000 . E . Cordell ................. 1 1868 . 

110 ............. l .... .do .................................................. 

1.10. mo i A . S . Snow. u . S . PI'. ........ 1885 . 
1-10. 000 . E . Cordell ................. 1568 . 

do 1868 .... ..................... . 
. .  G i l b *  ................ 1875.76 . 

! 
1.10. 000 ..... do ..................... 1876 . 
1.10. 000 .... .do .................... 1877 . 

. . . ......... . 1-10. 000 A . S Snow. 11 S N 1885 
1-10. ooo J . J . Gilbert ................ 1877 . I 
1-10. 000 I ... .do ..................... 1870 . 
1-10. ooo C . Rockwell ............... r88r . 
1-14 000 1 . ... .do .................... 1886 . 
1-10, 000 ... ..do ..................... 1885 . 
1-10. m, J .... .do ..................... I885 . 

I 

i 
1.2a1. 3Q . J . Alden. U . S . N ........... 1852 . I 

1851 . 
1887 . 
1852 . 
I@I . 
I890 . 
1890 . 

I 1.214. 690 I.. .. .do ..................... 
1.20.000 . J.C. Burnett. U . S . N ....... 

I 
1-20. cca . J . Alden, U . S . N ........... 

1.10. 000 .... .do ..................... 
1-10. 000 I .... .do ..................... 
1-20. mo I ... ..do ..................... 
1-18, 818 1 J . Alden. U . S . N ........... 
1-20, ax, ; J . M . Helm . I I  . S . N ........ 
1-40. rn J . C . Burnett. U . S . N ....... 
1-m. ax, J . A l  . IIelm, U . S . N ........ 

1-20, mo 
1-23. 000 

1-23. ax, 

1890 . 
18g1 . 
18gI . 
18 5.5. 

1%- 

1887 . 
1891 . 

J . M.Helm, U . S . N ........ 
.... .do ..................... 
.... .do ..................... 
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List  of original hydrograjhic sheets. geograjhicaZ& arranged. registered ilt the archives of the United 
States Coast and Geodetic Survey. etc.-Continued. 

Date . 
.. .- 

1862 . 
18835,r . 

1fB3-I . 
1852 . 
1854 

1 8 9 4  . 
1894  . 
1% . 

. 1866 

. 1891 
1688 . 
1883 . 
1853 . 
]as3 . 
1884 . 

. 1852 

. 1884 
1892 . 
1892 . 
1894 . 

18 94 

. I R S ~  

1854 

1882 . 
. 

State . 

Washington ....... 
Do .................. 

Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............ 

............. Do 

Do ............. 

Do ............. 
LM .................. 
DO ................ 
n o  ............. 

Do ............. 

Localities . 

POINT CONCEPTION . CAL., TO NORTHWEST BOUND- 

ARY. W A S ~ I N G T O N ~ O I ~ ~ ~ ~ U ~ ~  . 
Grays Harbor entrance ............................... 

do .................................................. 

Grays Harbor. North Bay to South Aberdeen ........ 
Point Greenville to PortTownsend(reconnnissance) . 
Greenville Harbor ..................................... 

............................... Jo Creek to Arch Island 
.................... Arch Island to Destruction Island 

Destruction Island to Quillihute River ................ 
Destruction Island and vicinity ....................... 
James Island to White Rock .......................... 
Flattery Rocks to Neah Bny ........................... 
Cape Flattery to Neah Boy ............................ 
Strait of Juan de Fuca . Neah Bay ..................... 
Strnit of Juan de Fuca. Port San Juan to Pysht River . 
Strait of Juan de Fuca. Pysht River to Whidbey I s  

land . . Strait of Juan de Puca False Dungeness (Port An- 
geles) . 

Strait of Juan de Puca. Port Angeles ................. 
do ................................................. 

.................................................. .do 
Strait of Juan de Fuca. Port Angeles to San Juan Is- 

land . 
Strait of Juan de 'Fuca . San Juan Island to Admi- 

ralty Inlet . 

Hydrogmpher . 

J . S . Lawson ............... 
T . D . Bolles nnd J . M . 

Helm. U . S . N . 
... ..do .................... 
J . Alden. U . S . N ........... 
.... .do ..................... 
F . 11 . Crouby. U . S . N ....... 
.... .do .................... 
.... .do ..................... 

. . ............... I J S Lawson 

Registered 
number . 

&g 
]&a 

I& b 
333 

426 

2201 

2202 

2203 

886 

............. Do 

Do ............. 
Do ............ ., 

ale . 

1.20. ax, 

1.20. mo 

1.20. ax, 

1.21q.z40 

1.10. ax, 

1.40. m 
1.40. O ~ O  

1.40.000 

. 1.10. ax, 

1516 b 
1130 

431 

1886 

1516 a 

510 

1719 

434 

*m72 

* 2071 

1482a 
I 

1-20 coa 

1.20 .ax, 

1.10.- 

1.20.0~0 

1.20. ax, 

1 . 1 ~ .  ax, 

~.zo.ax, 

1.10. mo 
1.4.800 

1.4.800 

~.ro.ax, 

DO ........ . . .  . d o  ._ 
............... . ............. Do ! Strnit of Juan de Fuca Partridge Bank 

1&15 

1881 

337 

P Garst U S N , 1881 
J S L~WSOII .  . '  1871 . . ............. . 
J . Alden. U . S . N .......... ( 18 54. 
H . P . Mayo. U . S . h' ........ i 1888 . 

. . . ........... . P Gnrst. U S N 1881 i 
I . . . ............ . J Alden. U S N 1855 

C . T . Porse. U . S . N ........ 1886 . 

J . Alden. U . S . N ........... 1 1854 

. . ............... . J J Gilbert .I 1891 

.... .d o .  .................... i r8g1 . 
. . . ........... . P Garst. U S N 1880 

............ 

. . . ...... 1.40.m 1 D Delehanty. U S N 
1.40. O0O J . C . Burnett. U . S . N ....... 
1.10. O0O .... .do .................... 
1.10. om J . Alden. U . S . N ........... 
1.80. 000 t . Flynne. U.S. N ......... 

. . ........... J Alden. U S.N 

.................. 

Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 

............. Do 

............. Do 

Do ............. 
Do ............. 
Do ............. 

Do ............. 

1.1~0. mo Strait of Juan de Fuca. Rosario and Haro straits. 
south entrances . 

@ 1 1.10. . 1482 b 1.10 aa 

1483 1.20.- 

. 509 1.10 m 
1640 b 1.20. m 
1640a ~.zo.ax, 

1695 1.2o.m 

Puget Sound. Admiralty Inlet. Port Ludlow .......... 
................... Puget Sound. IioodsCanal entrance 

Puget Sound. Hoods Canal. Port Gamble to Hood 
Point . 

............. ruget Sound. Hoods Canal. Port Gamble 
............... Puget Sound. Hoods Canal. nnhop Bay . Puget Sound Hoods Canal. Quatsap Point to Lilli- 

wnup Bay . 
. . Puget Sound Hoods Canal Lilliwaup Bay to hend of 

canal . 
Puget Sound . Double Bluff to Battery Point ........... . .............. Puget Sound Uscless Bay. Deer Lagoon 
Puget Sound. Possessiot~ Sound to Meadow Point 

and Pilot Point to President Point . 
Puget Sound. Port Madison ............................ 

i 433 

DO 1 Strait of Juan de Fuca. Smith Islnnd 

Topomaphic 

A.S.Snow. U.S.N. ....... 

. . . ........... J Alden. U S N 

. . . . ......... A S Snow. U S N 
J . J.Gilben ................ 
... ..do ..................... 
I. . Flynne. U . S . N ......... 

.................... .... .do 

I 1.80. O ~ O  

Strait of Juan de Puca. New Dungeness .............. 
Strait of Juan de Fucaand Admiralty Inlet entrance . 

... ....................................... .... 

............. DO 

DO ............. 

Do ............. 
Do ............ 

Do ............ 

J . Alden. U . S . N ........ ...I 1855 . 
. . .......... . F. Garst. U S N .I 1% 

..... .................. . do ...I I S X ~  
. . . . .......... J Alden. U S N .I 1855 

. . . . ....... J N ~ordan .  U S N i IN!.$. 

........ . . . . . C T Forse. U S N I I W ~  

325 

2148 

*21lo 

* 2109 

2211 

2212 

I 

Sm 
1534 

r.ro.ax, I ..... do ..................... 
1.m. ax, T. D . Bolles. U . S.N ....... .I 

Strait of Juan de Fucn. Admiralty Inlet to ~ o s a r i o  

Strait . 
Strait of Juan de Fuca. Port Discovery and Washing- 

ton Harbor approaches . . ......................... Puget Sound Admiralty Inlet 
Puget Sound. Admiralty Inlet. Admiralty Head to 

Foulweather Bluff . 
Puget Sound. Admiralty Inlet. Port Townsend ....... 

... ..................... ..do 

.............. 
. .............. 13386 1.10. om G Bradford 

.... ..................... 13.44 1.10. O ~ O  .do 

............... 1102 

1 1.1o.m 

1.10. mo 

1.4.6~0 

1.4. 6CO 
1.4o.ax, 

1.40. mo 

. 

I ................. ................................................. DO .do 
DO ................. .do .................................................. 
Do ............ .I Puget Sound. Admiralty Inlet. Oak Bay. and Kilisut 

Harbor . 

. 1885 

. 1875 

. 18% 

. 18% 

. 1868 

. . . . ........... 

number . 
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List of ovtginal hydrographic sheets. geographically arranged. registered in the archives of the United 

States Coast and Geodetic Survey. e&.-Continued. 

State . I Registered Scale . I numhr I I Hydmgnpher Date . 

I SOUTllEAST ALASKA . I I I I 
Alaska ............ Port Simpson and vicinity and north part Chathnm 

Sound (for approximation of longitude) . 
DO ............ ., ' Portland Canal and vicinity (hydrography and to . 

Pography ) . 
Do ............. Portland Inlet and vicinity ........................... 
Do ............. l Portland Canal ........................................ 
Do ............. 

......... Do ............. Portland Cnnnl hnrbors 
... ............. Do Portland Cnnal harbors (hydr* * I graphy and tywgmphy) . 

Portland Cannl, head of Bear and Salmoll Rive1 
Flats (hydrography nnd topography) . 

(wales Harbor .. 
Winter IIarbor . 
Somerville Bay . 

... Hidden Inlet 
Halibut llay .... 

..... I ( ~ o r d s  Cove 1 
Do ............. ; Portland Canal and vicinity, Willard Inlet ............ 
Do ............. ' Portlnnd Canal and vicinity, Willard Inlet (hydrog- 

Do ............. 
Do ............. 

............ Do 
Do ............. 
DO ............. 
DO ............. 

raphy and topography) . 
Portland Canal to Cape Fox ........................... 
Portland Canal. Revillagigedo Channel, Felice Strait.. 

and Nichols Passage . I 

........................................ IIassler Harbor 
Thorne Arm ............................................ 
Carroll and Georgeinlets ............................. ., I 
Carroll nnd George Inlets. Great Cove and Tsa Cove ..' 

I 

Do ............. 
Do ............. 

1.40. ... ..do.. ................... 
1-40. ax, ... ..do ..................... 1888 . 
1-20, ax, .... .do ..................... 

Do ............. Tongass Narrows, Pennock Island to Point IIiggins . ., 
Do ............. 1 Tongnss Narrows. Wards Cove ......................... 

................................................... ................. 
Do / Tongnss Narrows 
Do .do 

............. ...................................... I 
Do ............. Dixon entrance nnd south entrnnce Clarence Strait .. l I ! Do ............ ., IIowknn nnd vicinity ................................. ., 

Sealed Passage ......................................... 
Pelice and Nichols passages, Revillagigedo Channel 

and adjacent waters . ' 

Do ............. 
Do ............. 
Do ............. 
Do ............ ., 
Do ............. 
Do ............ 
Do ............. 
Do ............ 
Do ............. 
Do ............. 
Do ............. 
Do ............ 
Do ............. 

Do ............. 

Do .............. Port Tongnss ......................................... .I 
Do ............. Revillab+gedo Channel. south entrance, Dundas I s  i lnnd to Mary Island . 
Do ............. Revillngigedo Channel . Duke Point to Bold Island ... i 

Tamgas Harbor ........................................ I 
I'ort Chester ........................................... 
Clnrence Strait . Moira Sound to Union Bay ........... 
Clarence Strait. Niblack Anchorage .................. 
Clarence Strait . Chasina Anchorage ................. 
Clnrence Strait. Vnllennr Bay ......................... 
Clarence Strait. Twelve Mile A m  
Clarence Strait. Karla Bay ............................ 

.................... 

I 
Clarence Strait, Tolstoi 13ay ........................ 
Clarence Strait. Uuiou Bny ............................ 
Behrn Cnnal. southeast entrance to Bddystoue Rock.. 
Behm Canal . Bddystone Rock to Burroughs Bay ..... ! 
Behm Cannl . Shoalwnter Pass. I'nks and Fitzgibbon 

coves . 
Ilehm Canal. Kudyerd Bay and Walker Cove ......... 

Do ............. 
Do ............. 
I)o ............. 
Do ............. 

Do ............ 
Do ............. 
Do ............. 

............. Do 

*Topographic nun 

. . ...... . . . 1.40. ax, I1 E Nichols. U S N 1883 
..... .................... . I-&.ax,. do 1883 

1-13.333 
1.10. MY) 

1.5. ax, 

1-20 .ax, 

1-10.ax, 

1-5. ax,, 

1.20. o m  

1.20. ax, 

Revillagigedo Channel. Ray Anchorage ............... i 
Kcvillagigedo Channel, Danger Passagenndvicinity . ( 
Kevillagigcdo Chnnnel. Boca de Quadrn ......... 
Revilla&+gedo C l ~ a ~ ~ n e l  aud southeast entrance Behn~ 

Canal to Bddystone Rock . 
....I 

Xevillagigrdo Channel and Tongass Narrows ....... 1 
KevillagigedoChannel. Hoy Rocks toPennock Island . 1 
Mary Island, custom-house nnd vicinity ................ 

I ..................... Mary Islnnd. nnchornge, north end 

. . ..... . C M.Thomas. U S N 
... ..................... { .do 1 ' 188& 

. 1888 

... ..do ..................... 
..................... .... .do 

1.10. ax, 

1 4 o . a ~  

I888 . 

1.40. 
1-10. ax, 

1-10, ax, 

1-20. MY) 

1-40. ax, 

.... .do ..................... 
W.P.Kay.U.S.N .......... 

I.-. ax, 

1-20. ax, 

1-5,- 
1-5. ax, 

1-5, ax, 

1-40.000 

1-40, ax, 

1-10, m, 

1-20,- 

1-4, 183 
1-5, ax, 

I-=. MY) 

~-lb,ax, 
1-10. ax, 
1-20, ax, 

1-80, ax, 

1883 . 
1892 . 

. . . . . .  . . . H E Nichols. U S N 
.......... . . . W P Ray U.S. N 

.... .do ..................... 
W . I . Moore. U . S . N ........ 

1.20 .ax, 

I-n. ax, 
1 - 8 o . o ~  

.... .................... . 1.20. ax, I .do .I 1891 

. 1882 

. 1892 
1892 . 
1892 . 

...... 

... ..................... .do I 188% 

. . . . . . . . . . . . . . . .  . . d o  1 1% 
. . ........ . R.Clover. U S h'. ., 1885 

1.10. ax, 

1-5, ax, 

1-20, ax, 

1-40. ax, 

1-5. ax, 

1-20, ax, 
1-20. ax, 

1-40, ax, 
1.40. ax, 

1-20, ax, 

Ii . B . Mnt~sfield . U . S.N .... 1891 . 
I 

. 

.... .do .................... .I 18Ss . 

H.E.Nicho1s.U.S.N '1881 

... ..................... ..do 

.... ..................... .do 

.... .do ..................... 

.... .do ..................... 

.... .do ..................... 

.... .do ..................... 
H . B . Mansfield, U . S . N .... 
... ..................... ..do 
.... ..................... .do 

.... .do ..................... 
I1 . B . Mansfield. U . S . N .... 
H . E . Nichols. U . S . N ...... 
.... .do ..................... 

. 188s 

. 1885 
188s . 
1885 . 
1885 . 
188s . 
1891 . 

. 1891 

. 1891 

1882 . 
1891 . 
1882 . 
1882 . 

H.B.Mnnsfield,U.S.N .... . I % I  . 
.... .do ..................... ( 1891 . 
... ..do ..................... 18g1 . 

. ...... . . . 11 E.Nichols. U S N ! 1882 
T . D . Bolles. U . S . N ......... 1881 . 

. . ...... . H.E. Nichols. U S N 1882 
.... .do .................... .I 1881 . 
K.Clover, U.S. N .......... 
H . E . Nichols. U . S . N ...... 

1885 . 
1881 . 

W . P . Ray,U . S . N .......... , 1892 . 
. . . . . ..... . H H Nichols U S N .I 1883 
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List of onginal hydrogra$hic sheefs. gcogra$hical& awanged. registered in the archives of the United 
States Coast and Geodetic Sumey. etc.-Continued. 

State., I Registered I number . I 
I SOUTHEAST a~ns iu-cont inued  . I I 

...... Alaska ............ Behm Canal. Smearton Bay and Traitors Cove 
Do ............ Behm Canal. Behm Narrows t o  Point Francis ...... 
Do ............. Behm Canal. Bell Arm. McDonald Bay. and Conven . 

ient Cove . 
Do ............. Clarence Strait and adjacent waters. Lernesurie~ 

Point to Stikine River . 
Do ............. Clarence Strait and adjacent waters. Triangulation. 

Do ............. 
Do ............. 
Do ............ 
Do ............. 
Do ............. 

Do ............. 
Do ............. 
Do ............. 

Do ............. 
Do ................. 
Do ................. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 

Do ............. 
Do ............. 

Do ............. 

Do ............. 

Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............ 
Do ............. 
Do .. .'. ......... 
Do ............. 
Do ............. 

Union Bay to Wmngell . 
Clarence Strait. Dewey Anchorage to McHenry Inlet 
Clarence Strait. Rat2 Harbor ......................... 
Clarence Strait. Coffman's Cove ...................... 
Clarence Strait. Steamer Bay ......................... 
Wrnugell Island. Btolin Harbor and Highfield An . 

chomge . 
Wrangell Island. Etolin Harbor ..................... 
Sumner Strait. entrance to north end ............... 
Sumner Strait. entrance to north end (triangulatiot~ 

sketch) . 
Sumner Strait (rough sheet) ......................... 

.do ................................................. 

.do .................................................. 
Sumner Strait, Port McArthur ........................ 
Sumner Strait. Shakan Strait ......................... 
Sumner Strnit . Port Protection ....................... 

............................... Sumner Strait, Red Bay 
Keku Strait. Sumner Strait to Frederick Sound ...... 
Keku Strait, IiamiIton and Chapin bays and Seclu- 

d o n  Harbor . 
Keku Strait, Sg inaw and Security bays .............. 
Frederick Sound and adjacent waters, Zarcmbo 

Island to Cape Fanshaw . 
Frederick Sound and adjacent waters, Zarembo 

Island to Cape Panshaw (rough sheets) . 
Frederick Sound and adjacent waters, Zarembo 

Island to Cape Fnnshaw (triangulation sheets) . 
I~uncnn Cnnal entrance ................................ 
Duncnn Cnnal. middle part ............................ 
Duocat1 Cnnal, northeru part ........................ 
7arembo Island. St . John Harbor ..................... 
Wtangell Strait ........................................ 
Wmngell Strait (reconnaissance) ..................... 
Wrnngell Strait ........................................ 
Frederick Sound, Brown Cove ......................... 
Frederick Sound, Thomas Bny ........................ 
Frederick Sound, Portage Uny ........................ 

DO ................. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 

Scale . I Hydrographer . I Date . 

.do .................................................. 
....................... Frederick Sound, Farragut Bay 

.................. Frederick Sound, Clevelnnd Passage 
....................... Frederick Sound, Fot~shaw Bay 

............... f rederick Sound and Stephens Passage 

Do ............. 
DO ............. 

DO ............. 

..................... . I-&. ax, .... .do 16% 

Do ............. 1 Fredlrick Sound, Elim and Woewodski harbors ..... 
Do ............. Pybus Dny ................................... 

............................ Do .............. Hobart and Windham bays 
"""""> 

....................... Do ............. Stephens Passnge, Gambier nay 
Do ............ .I Stephens Passageand Seymour Canal ................. 
Do ............. Stephens Passage and Seymour Canal. Mole and 

, Windfall harbors . 
...................... Stephens Passage. Holkham m y  

Stephens Paasnge. Midway Islands to Douglas Island 
and Taku River . 

Stephens Passage. Port Snettisham .................... 

1.20. o w  
1.10. ax, 

1-10. ax, 

I-ao.ax, 
1-10. ax, 

1999 
1897 

~Bgaa 

1.5. ax, 

1-80.- 
1-80. ax, 

..................... . 1.20. ax, .... .do 1S92 
..... . 1-80. ax, C . M.Thomas, U.S. N 1887 

.... .do ..................... 

.... .do ..................... 

.... .do ..................... 

.... .do ..................... 

.... .do ..................... 

1-84 ax, 

14.3. ax, 

l-&.ax, 
1-10. ax, 
1-20. ax, 
1-lO.ax, 
1-10. ax, 
1-40. ax, 
1-10. ax, 

.................... . 1-80. ax, I ... ..do .I 1887 

1886 . 
1886 . 
1886 . 
1886 . 
1886 . 

H.E. Nichols. U . S . N ...... 
J . M . Helm. U . S . h. ........ 
.... .do ................... 

..................... . 1.10. ax, .... .do 1887 
................... . 1.10. ax, ... ..do.. 1887 

............. ....... . 1-10. ax, .... .do ? 1887 
......... . I-M. mo A.S.Snow. U . S .  1886 

1-30. aa ..... do ..................... 1886 . 
. . ...... . I-M. ax, J . I] . Coghlan. U S N 1884 
. . ...... . 1-25. 550 H . B.Nichols. U S N 1881 . . . ...... . 1-5. ax, C M Thomas. U S.N 1887 

.................... . I-M. ar, .... .do 1887 
1-14 ax, ... ..do ..................... 1887 . 

. . . ...... . 1-10. ax, H . E Nichols. U S N 1882 

. . . .... . I-M. om C . hl Tl~omas. U S N 1887 

. . . .... . 1-10. ou, H . B Mansfield. U S E; 1889 
. . ...... . 1-10.- II . E Nichols U.S. N 1885 

1-80. ax, H . B . Mansfield. U . S . N . . 1889 . 
1-10. ax, .... .do .................... 1%. 

1882 . 
1886 . 
I886 . 

..... do ..................... 

.... .do ..................... 

..... do ..................... 

... ..do.. ................... 

.... .do ..................... 

... ..d 0 .  .................... 

.... .do ..................... 

.... .do .................... 

.... .do ..................... 

. } ... .do .................... 
I.M. ax, 1%. 

1.m. om .... .do .................... 1889 . 
1-80.000 .... .do ..................... 1%. 

1.m. aa .... .do ..................... 1% . 

1886 . 
1886 . 
1886 . 
I886 . 
1886 . 
1886 . 
I886 . 
18ga . 
~Bgn . 

1.o.om .... .do ..................... 
. .... 1-80. ax, 1 C . M Thomas, U . S. N .I :t 

*Topographic number . 
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List of .onginaZ hydrogra$hic sheets, geographical2y arranged, registered ilt the archives of the United 
Sta fes Coast and Geodeh'c Survey, etc.-Continued. 

Stnte. I Localities. Registered Scale. I number. I I Hydrographer. Date. 

Alaska . .... .. .... . Stephens Passage, Port Shettisham (hydrography 
and topography). 

Do.. . . . . . . . . . . . Stephens Passage, Limestone Inlet . . . . . . . . . . . . . . . . . . . 
Do.. .... .. ..... Stephens Passage. Limestone Inlet (hydrography 

l 
and topography). 

Do.. . . . . . . .. . . . Stephens Passage, Taku Harbor.. . . . . . . .. . . . . . . . . . . . . . 
Do.. .. .. ...... . Stephens Passage, Taku Harbor (hydrography and 

topography). 
Do.. .. .. .. . . . . . Stephens Passage, S l m m  Inlet. .. .. . .. .. . . .. .. .. .. . . . 
Do.. . . . . . . . . . . . Stephens Passage, Oliver Inlet..  . . . .. . . . . . . .. . . .. . . . . . 
Do.. .. .. .. .. .. . Stephens Passage, Oliver Inlet (hydrographyeand 

topography ). 
Do.. .. .. .. .. .. . Stephens Passnge, southern part (hydrography and 

topography ). 
Do.. . . . . . . . . . . Stephens Passage, northern part (hydrography and 

topography). 
Do.. . . . . . . . . . . . Stephens Passage, Taku Inlet.. .. . . . . . . . . . . . . . . . . . . . . . . 
Do.. . . . . . . . . . . . Stephens Passage, Chatham Strait.. . . . . .. . . . . . . . . . . . . . 
Do.. . . . . . . . . . . . Stephens Passnge, Gastineau Channel.. . . . . . . . . . . . . . . . 

i 
Do.. . . . . . . . . . . . Stephens Passage, Fritz Cove. .. . . . . . . . . . . . . . . . . . . . . . . . 
Do.. . . . . . . . . . . . Stephens Passage and Lynn Canal. .. . . . . . . . . . . .. . . . . . 

1 
Do.. . . . . . . . . . . . . . . . .do . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Do ............. Stephens Passage and Lynn Canal, Barlow Cove, 

William Henry Harbor and Taiya Shanka. 
Do.. .. . . . . . . . . . Lynn Canal, St. James Bay. .. .. .. .. .. .. .. .. .. .. .. .. .. 
Do.. .. .. .. .. . . . Lynn Canal, Berners Bay ... .. .. .. .. .. . . .. .. . . .. .. .. .. . 
Do.. .. .. .. .. . . . Lynn Canwl, northern part ..... ...... .. .... .. .... .. .. 
Do.. . . . . . . . . . . Cross Sound, Bartlett Cove, and Leo Anchorage.. . . . . 
Do.. .. . . . . . . . . . Chatham Strait, Punter Bny and Swanson Harbor.. . 
Do.. .. . . . . . . .. . Chatham Strait, Cube Point to Danger Point.. . . .. . . . 
Do.. . . . . . . . . . . . Chathamstrait, Tenakee Inlet and upper end Fresh- 

water Bay. 
Do.. . . . . . . . . . . . Chatham Strait. Freshwater Bay, lowcr end.. . . . . . . . . 
Do.. . . . . . . . . . . . Chatham Strait, Killisnw and vicinity.. . . . . . . . . . . . . . . 
DO.. . . . . . . . . . Peril Stmit, Broad Island to Suloin Point.. . . . . . . .. . . . 
DO.. .. .. . . .. . . . peril strait, Suloia Point to Sitka. .. .. . . .. .. .. .. . . .. . . . 
Do.. . . . . . . . . . . . Sitka Sound and approaches.. . . . . . . . . . . . . . . . . . . . . . . . . . 
Do.. .. . . . . .. . . . Sitka Sound, Sitkn approaches. .. .. .. .. . . .. . . .. . . .. . . . 
Do.. . . . . . . . . . . . 1 Sitka Sound, Sitka and vicinity . . . . . . . . . . . . . . . . . . . . . . 
Do.. . . . . . . . . . . .I. . . ..do . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .I 
Do. . . . . . . . . . . . . . . . . .do . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
DO ...... ...... . . .. . do ...... ..... .... .. .. .. .... . ...... .. .. .. ...... .... . 
Do.. . . . . . . . . . . . Sitka Sound. Sltkaand vicinity (compiled) . . . . . . . . . . 
DO.. . . . . . . . . . . . Sitka Sound, Silver Bay . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 
Do.. . . . . . . . . . . . SitlCa Sound, Symonds Bay.. . . . .. . . . . . . . . . . . . . . . . . . . . . 
DO.. . . . . . . . . . . . . . . . .do . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Do.. . . .. . . .. . . . Sitka Sound, Symonds Bay (compiled). .. . . . . . . . . . . . . . 
Do ..... . ..... . Yakutat Bay and entrance. .. .. ...... .. .. .... .... .... . 
Do.. . . . . . . . . . . . Yakutat Bay, Yakutat and vicinity.. . . . . . . . . . . . . . . . . . . 
Do.. .. .. .. .. .. . Yakutat Bay, northern part.. .. . . .. .. .. .. .. .. .. .. .. .. . 

C. M. Thomas, U. S. N . . . . . 1888. 

13. ax, . . . . .do . . . . . . . . . . . . . . . . . . . . . 
1-5, ax, . . . . .do .. . . . . . . . . . . . . . . . . . . . 1 .  1888. 

1888. 

13,  ax, 

1-5, ax, 

I*, ax, . . . . .do . . . . . . . . . . . . . . . . . . . . . 1888. 

1-10, 000 

1-20, 000 
1-10, ax, 

1-80, ax, . . . . .do . . . . . . . . . . . . . . . . . . . . . 1888. 1 

. . . . .do . . . . . . . . . . . . . . . . . . . . . 

. . . . .do . . . . . . . . . . . . . . . . . . . . 

1-401000 /)H. B. Ma~lsfield. U. S. N.. . .I IW. 
1-80, aa 

1888. ' 

1888. 

. . . . .do . . . . . . . . . . . . . . . . . . . . . 

. . . . .do . . . . . . . . . . . . . . . . . . . . . 

. . . . .do .. . . .. . . . . . . . . . . . . . . . 

1888. 
1888. 
1888. 

I-20,000 

1-40,ax, 
1-40, ax, 

I-40,000 
~-lo,ax, 

1-20, ax, 

I-I0,ax, 

1-20, ax, 

1-20? ax, 

1-40, ax, 

1-20, ax, 

I-40,000 
1-23, ax, 

1-10, aa 
1-15, ax, 

1-15, ax, 
1-15, ax, 

1-15, nx, 
I-m,ax, 

I-5,760 
1-5,760 
1-59 760 

1-40, ax, 

I... .do... .. .... .. .. .. .... . 
. . . . .do . . . . . . . . . . . . . . . . . . . . . 
J. B. Coghlan, U. S. N. .. . . . 
II. B. Mansfield, U. S. N.. . . 

IW. 

IW. 
1884. 
18go. 

. . . ..do.. . . .. . . .. . . ,, , , ,. . . .. 

. . . . .do . . . . . . . . . . . . . . . . . . . . . 

. . . . .do . . . . . . . . . . . . . . . . . . . . . 
1 W. 
I-. 
I*. 

r-m,ooo J. B: Coghlan, U. S. N. .. . . . 
1-10, om I H. B. Mat~sficld, U. S. N . .  . 
I - B O , ~ ~ ,  / w . ~ . ~ o o r e ,  0 . 5 . ~  ....... 
I-40,ooo . . . .do . . . . . . . . . . . . . . . . . . . . . 

..... do .. .. .. . . .. .. . . .. . . . . . 

. . . . .do . . . . . . . . . . . . . . . . . . . . . 
J. B. Cogl~lan, U. S. N.. . . . . 
..... do .. .. .. .. .. .. .. .. .. . . . 
W. I. Moore, U. S. N.. .. . . . 
. . . . .do . . . . . . . . . . . . . . . . . . . . . 
. . . . .do . . . . . . . . . . . . . . . . . . . . . 
L.A. Beardslee, U. S. N.. . . 

. . . . .do . . . . . . . . . . . . . . . . . . . . . 

. . . . .do . . . . . . . . . . . . . . . . . . . . . 

. . . . .do . . . . . . . . . . . . . . :. . . . . . 
W.I. Moore, U. S. N.. .. . . . 
L. A. Beardslee, U. S. N.. . . 

1-20, 000 . . . . .do . . . . . . . . . . . . . . . . . . . . . 1892. - 
1-40. ax, . . . . .do.. . .. . . . . . . . . . . . .. . . . 189% 

1884. 
18go. 
1894. 
1894. 

1%. 
1894 
1884. 
1884. 
1893. 
1893. 
1893. 
1879. 
1879. 

If@. 
1879. 
1893. 
1879. 

. . . . .do . . . . . . . . . . . . . . . . . . . . . 

.... do .................... . 
G.B. Harber, U. S. N. .. . . . 

1879. 
1879. 
1892. 
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