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The date of the death of Henry Mitchell 
is given a s  Dec. 1, 1902 in the following 
sources .  

Report of the National Academy of Sciences,  
1903, p. 12 and in subsequent l i s t s  of 
deceased members .  

The National Academy of Sciences 1863- 191 3/ 

Dictionary of American Biography. 

Who Was Who l i s t s  only the yea r  of death. 

The Report of the National Academy of 
Sciences for  the Year  1885 (p. 7) s t a t e s  
that he was elected at  the Annual Meeting 
in 1885. His name does not appear in l i s t s  
of m e m b e r s  in  the 1883 and 1884 Annual 
Reports .  

P . 
The Proceedings,  Vol. I, F i r s t  Ser ies ,  256, 
s t a t e s  that he was elected in April  1885. 

The date 1885 is ca r r i ed  as  the date of 
election in subsequent l i s t s  of m e m b e r s  
and of deceased members .  
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H E N R Y  M I T C H E L L  

lIeiiry Alitcliell was horn on S:mtuchet Island, RTass , on 
Sel~teniber 16, 1830, the fourth son in a family of four sons 
and six dnughtcrs o i  JYilliam and 1,gdia (Coleman) Rlitchell. 
The family was of QuaLcr stock long settlctl in America. I l i s  
inother hat1 been a school teacher prior to her marriage. H I S  
father, too, hat1 1)een a teacher, hut later became a bank official 
and one of the Overseers of H a r n r d  College. Interested espe- 
cially III astronomy, the father enjo\ed a wide acquaintance 
among ,I~ncrican men of science. 

I t  this time Nantucl\et rnnlled af ter  Eoston antl Salem as 
the third conimercial citj of the State, its prosperitg being clue 
pri11i;lril~ to the whaling industry. Nantucket nhalers were 
ranging the seas frcxii the Arctic to the Antarctic, and this fos- 
teretl in the island community the studj of na\ igation, including 
matheiliatics antl astronomy. IIenry llitchell's mother 11sed to 
relate that in her infancy the little chilclren were taught to box 
the compacs in the "Alontlily Rleeting School" in place of the 
catechism 

Young RIitchcll obtained his education in private schools and 
at home where his immediate family furnished good examples 
and excellent instructors. The  well-1mon.n astronomer Maria 
RIitchell was his sister, twelve j cars his senior. During his 
J outh she was lil~rarian of the Nantucket Athenaeum and was 
busily engaged in her astrouonlical lal)ors, sharing her father's 
entlinsiasm for astronomy. Under such conditions Henry 
RIitchell received a sound training. 

In  1849, being then nineteen years of age, he entered the 
United States Coast Surrey.  H i s  first assignillelit was in 
co~mection with triangulation, but later he was transferred to 
the hydrographic branch. IIcre his abilities soon hecame mani- 
fest. I n  1854 he was entrusted with carrying out a tidal survey 
of Nantucket and \Tineyard Sounds. This involved simulta- 
neous observatioils at  different places along the outer and inner 



coasts to determine the progress of the title from the open sea. 
1)ifficulties were exlm-icncetl in the consti-uction of title gages 
to n-it;lstantl tlie ftrrcc of tlie currents and of the breakers at 
the outside stations. llitchell was successful in devising a 
special form o f  title gage \zhicli could lx used on the open sea 
coast ;uii1 in situations esl)osetl t o  strong currents. This lie 
t1escril)ecl antl illustrated in the alqxmdix to  the "Report of the 
Supesi~iteutle~it of the U. S. Coast Survey" for 1853 

For  tlie followitlg- two years he was engaged in studying the 
complicated system of titles and currents in Nantucket and 
i'iileyartl Sountls ant1 in elucitlating their movements. In appen- 
dices to the Grist Survey 1icl)orts for 1856 and 1857, he sketches 
I~riefly the salient features of the titles : ~ n d  currents in these 
waterlvays. 111 the latter r q ~ o r t ,  too, he tlescrilm a spar form 
of tide gage for observing titles in deep water and in situations 
csposetl to heavy seas, that he used during the year. 

In  18\56 he began an investigation of the tides and currents 
in Xew York Ilarljor :md vicinity. In this investigation RIitchell 
had two aims in vie\\. : first, the securing of data which would 
perinit the lxediction of the titles and currents in the localities 
in c p s t i o n  for the use of the mariner;  secoiid, the study of tides 
and currents as agents of geologic change in nioltling antl 
changing shore lines and harbors. 

I11 Xew York Hal-lmr, tlie titlal pheno~netla arc complicated by 
the fact that tlie tide cnters the harlror by two channels, one past 
Sandy Ilook, and tlie other through Long Islalid Sound. Due 
to this, very stroiig currents are brought a l )mt  in tlie East River, 
especially in the vicinity of Hell Gate, with very sapid c1i;lnges 
in the time of tide through that waterway. 

For  studying the subsurface currents, RIitchell devised a 
simple and ingenious apparatus. T o  quote his own words "This 
consists of two large copper globes, as floats, connected hy a 
slender cord, one weighted so as to float w11en immersed to the 
depth of four feet, antl the other so as to sink to different depths 
i11 the currents which it may be desired to investigate. The  
motion of the apparatus will depend, of course, upon the cliffer- 
ence of movement at four feet, the nearly superficial current, 



and belo\\, so that, obtaining by the ortlinarj log the inovenlent 
a t  the surface, that below become\ lmorvn by observing the 
motion of the apparatus itwlf ." 

The investigation and elucidation of tlie tidal phenomena in 
New York Harbor was Xlitchell's principal work up to ant1 
includ~ng the year 1859. I n t e r h  rel~orts on the results of these 
in\ estigations were pul)lished in the annual reports of the Coast 
Survey each year and in the 1859 Report he puhliihed an appen- 
dix on "The Physical Survey of New York Harbor and the 
Coast of Long Island, \\it11 1)escriptioni o l  Apparatus for  
Obser\ring Currents." In  this appendi\ he suninlarizetl briefly 
the relations existing between the currents and shoals in this 
region, and descrihetl several difFerent forills of apparatus for 
measuring currents and alio a new shape devised for a pile 
to he used as a support for a tide gage. 

13eginning with 1860, Rfitchell's attention was turned to tlie 
proble~l~s involved in tlie niainte~iance of the cllannel~ of Boston 
Harbor. In  the Coast Survey Report for 1860 he published a 
discuision of tlie tides and currents in 13oston Harbor. In  the 
same Report lie also described two instruments he devised for 
collecting Imtton~ ~pecimens in allm ial harbors. 

Hydrographic surveys and studies of tides and currents along 
the New England coast and in New York Harbor engaged his 
attention up to 1866. I n  1862 he also iilatle a survey of Oregon 
and IIattcras Inlets, Sort11 Carolina, at the request of the 
military authorities in connection with tlie work of the North 
Atlantic blocLading squadron. And in 1864, at the request of 
the Navy Department, lie studied the action of floating ice in 
Delaware Bay. 

I n  1866 he enlarged his experience of hytlrography to include 
the southeastern coast of the United States. In  connection with 
a proposed cable uniting the United States and Cuba, he made 
soundings across the Straits of Florida, embodying the results of 
his observations in an appendix to the Coast Survey Report for 
the above-mentioned year. In  this Report he also dealt with 
tlie difficulties in the way of laying the proposed cable. This 
work was continued during the following two years, the project 



1)cing e~ilargetl to secure data beyond the immetliate needs for 
cal~le laying so as to tlerive a I~ctter knowledge of the Gulf 
S t r ea~n .  

A\t tliis time it \vas thouglit that a 1)olar comtercurrcnt es-  
ibted I)c.lo\\- the northerly setting (h11i Stream, the low temper- 
atuse of the tleepcr ~vatcrs  ap1)easing to confirni this theory. 
1litclic.Il hi1ii~c1i Iml accc11tc.d tliis ~ m l a r  current theory in a 
1)aper ~)rcsentc.tl bciore thc National ,2c:ulcruy of Scicmces in 
rS6G. J$ut in the Coast Survey 1L.port for 1867 he c1i:lllenges 
this tlicory, stressing the fact tlmt I)et\vcc.n C I I ~ ) : ~  and l'loritla 
"/he G u l f  Stri~zrrz IIOS 11 11mr1y ~ l r l i f o r ~ ~ l  w l o c i f ~ ~ .  nnd co~zstarlt 
e.olrr..sc /or  n depth o f  s i x  Ilrtrrtlr-cd fezfhnr~c.s, erltl~nlrgli ifs fcvrz- 
pcJrnt~rrc ~ n l - i i ~ s  irl t11is tlc~Pth /03 I ; i ~ l ~ r ~ ~ r ~ l l i ~ i ~ . "  

The  growth of ccnmiiercc, couplctl with tlie iiicreasctl draft  
:mtl size of shil)s, was at  tliis time I ) r ing i~~g  tlie proble~iis con- 
ticctetl \\it11 li;lrl~or irnl)ro~~emcnt to the fore. Desiring to learn 
the latest tle~c.lol)ments in 1<11ropc:ui practice, it was decitlctl to 
scml a11 ,\tiieric;l~i engineer to I<urol)e. . \ l t I io~~gh still ;L corn- 
~):~ratively young Inan at  this time, llitcliell was alreatly recog- 
nized as an autl~ority in liytlrographic matters, ant1 it n.as there- 
fore natural that he slioultl I)e chosen. Ixa\.ing in ,\lay of r868, 
lie visited Gesniany, 1 lollantl, England, France and Italy, study- 
ing catuls ant1 harbors ant1 conferring with leatling engineers. 
1 Je also visited 1Sgyl)t lor  tlie purpose of inspecting the Suez 
C'anal n.liicli was nearing com1)letion. 

I n  Fe1)ruary of 1869 he returned to the LJnitecl States, and in 
tlie n'nrth rl~r~c~l-ir-nr~ IZrz~icxt for October of that year he pub- 
lished a paper on ' T i e  Coast of I<gypt ant1 the Suez Canal." 
I n  this paper of sonw thirty odd pages there is not only an  
cwgineel-'s descsil)tion o f  a great engineering u~itlertakitig, but 
also the reflections of a scientist on the Iiydrographic features 
( I [  a rcgion that posed a variety of pro1)letm relative to its 
t1evelol)riient. 'I'lie concluclit~g paragraph of this paper furnishes 
a good csamplc 110th of Alitcliell's vigorous style and also of his 
interest in pul~lic mattcrs outside the narrow specialized field of 
his own chosen profession. 

"I have loolied in vain through the entire history of this 
French enterprise in Egypt, to discover the least trace of 
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earnest effort or sinccre co-operation on the part of the Egyptian 
or  Turkish go\ernment. I belie\-e that the Viccrojs of Icgypt, 
from Illahornet Ali tlown to the present I\ ealr lx-incc, haxe been 
coa\ed into acquiewence by the m x ~ t e r  ~nintls  that concei\ed 
and exccutetl this I)rilliant \T orlc, ant1 1 am convincetl that this 
costly axenue, and thc commerce c inplo~ing it, ~ 1 1 1  ne\er l)e 
secure froill interruption till the territory is ne~~trali /et l  or  othrr- 
wise I\ 1-eited fro111 llohammetlan ~li~srule." 

, h o t h e r  itutly result~ng from 111s 1':tu-o1)can inxcstigations, 
and onc o f  \\itler scol)c than the precetl~nq, alq)enretl a\  an 
appmtlis  to the Conit S ~ t r \  ey l<cl)oi-t for I 859 undcr the title 
"On thc 1:eclaniation of Titlc-Lantli :1nd Its l<elation to Xa\ i- 
gation." In this pa l~er  he f o ~ ~ n u l a t e s  the rclxtions existiny 
between titlal and liontitla1 currents in regartl to ch;l~incl icom-, 
antl tlie cffccti of x;lrioui t!I)es of rec1am:ltion worl\i. 

Fsoni 11ii return in 1869 111, to 1874 llitchell \ \a \  etlgagecl 
p~-incip:dlj 15 ~ t l l  s u r v q  5 and i tutl~es connectctl \T it11 the l)rol)lcms 
of S e n -  J70rl, I la1 l ~ o r  ant1 11:~rl)ors alonq tlic S e w  1':nglantl coast. 
111 the sunmcr  of 1870 lie was also called to tlie I'acific coa5t 
to study the prol~ablc effects of extending piers in certain chati- 
nels of San Franciico l h ] .  Interim reports on the progress of 
these studies appeared in the annual reports of the Coa5t Survey. 
In  thc Rcport for 1871 he also pu1)lishetl a paper on "Hints ant1 
Suggestions Upon the 1,ocatioii of Harbor-1,ines." 

Earl] in 1874 he was appointed a mem1,er of the Cotilmission 
on the construction of a n  Oceanic Ship Canal ant1 niatle a per- 
sonal inspection of suggested routes for the propoied canals 
through Nicaragua and the Isthums of Darien. I n  that same 
>-ear President Grant appointed hi111 a member o l  the I3oartl of 
Engineers to survey the mouth of the l l i s \~ \ i ipp i  River. The 
following year, at  the rcquest of Janlcs U .  Eads, he s e r ~ e t l  as 
a member of an  Advisory Board in connection nit11 the construc- 
tion of the 3lississippi Jetties. From 1875 to 1877 lie also 
serled on the ildvisory Board to the 1Tarl)or Commissions of 
TTii-ginia and lihotle Isla~id,  antl in 1879 he was appointccl a 
member of the Mississippi River Coinmi~sion Ily Presitlent 
Hayes. 

In connection u i th  his work on tides, 1Iitchell studied the 



cluestion of the alleged eillcrgeilce of the northeastern shores 
of the American Continent, this thesis being supported 1)y emi- 
nent geologists. I n  a paper entitled "Kotcs Concerning Alleged 
C'l~anges in the Relative I<lcvations of Land ant1 Sea" in the  
Coast Survey l<eport for 1877, he inade a critical study o i  the 
sccortls upon which this thesis was l)asetl, and slio\ve(l conclu- 
sively that it \vas unteiiahlc. 

L)ela\vare Rivet-, forming one o l  thc important n-atcrways 
of the cotintry, 1)rescnted numerous 1)roblcms in co~~nect ion with 
II:LI-boi- irnl>rovenlent. I n  1877 a 1iytlrojir:~l)hic surrey this 
river w ; ~ s  inatle untlci- I\litciiell's tlircction, and in the I<q)ort 
i 1 ~ 1 -  1870 lie ptl1)lisl:ctl an apl)entlix u~itlcr t l ~ c  title "On a l'liysical 
Stlrve!. of the 1)elaux-e River in Front of L'hilatlcll~liia." Here  
Iic ga\-c 11ot only the results of tlie survey ill detxil, h i t  also a 
gv~~ei-a1 dissertation o ~ i  clmincls in titla1 rivers am1 the pri~lciples 
i~~volvctl  ill the ~i~ainte~lnncc: of sucli channels. 

- \ s  a ~l~c.rnl)ei- o f  the llississippi I<i\.er Coilmission, lie studied 
~ : ~ r i o u s  l)rol,lems coiiiiccted with the hIississippi River. Tn the 
i'o:lst Survey l<cport for 1882, llc pul~lislietl a study on tlie 
ciTects of river 11entls in tlie lower llississilqli, it1 nhicli lie con- 
cl~ided that bentls, on the whole, osier no atlvantagcs. 

Surve!.s and studies of the 1iarl)ors of S e w  York and Phila- 
tle1l)hia continued for  the next few years, prohlen~s in coimec- 
tion with shoals 1)cconiing esl)ccially import:~nt. A careful study 
of htonomoy and its shoals hy hlitchell al)l)eared in the Coast 
Survey I<epoi-t for 1 886. And in that Report he also pul~lished 
an  appcntlix "011 the Circulation of the Sea Through New York 
I larbor" in which he called attention to the fact that "although 
the tidal currents of Xew York, especially in the East  ltiver, 
al)pear to move to and fro, \zit11 e l h  and flood, in monotonous 
repetition, like the swing of a pendulum, there is a gzct g a i i ~ ,  
untlcr ortlinary conditions of river discharge, to the westward, 
i.r., a punlanent t ra i~sfer  of water from the Souild through the 

harbor and out into tlie ocean over Sandy Hook Bar." This 
was a very important discovery, both in elucidating the con~plex 
tidal moven~ents in the harbor and in its practical applications ill 
connection with the improvement of the harbor. 
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111 Llay of 1885 he presented his resignation from the Coast 
Survey to take effect at tlie close of work on June 30, having 
served continuously for 39 years. DLII-ing this time his attain- 
ments had received recognition in the \vorltl outside his chosen 
psofession. Various scientific societies iioilored him 1)y election 
to inembership. In  1867 Hnrvartl College con ferret1 ~ ipon  him 
the degree of blaster of A r t \ ;  in 1869 he was offered the Pro- 
fessorship o l  Physicnl 114 tlrography at the ;\Iassachuretts Initi- 
tute of Technology, and in 1873 the same chair n.a\ offeretl him 
in the Algaisiz School of Science. 111 187; he was elected to the 
Sational ,\cademy of Sciences. 

;\Iitcliell was married three times. His firit wife was LTary 
Dawes, of noiton, to \vllon~ he w a i  ~narrietl in his early tv  enties 
and who lcft him a widower after twelve years. In 1873. he 
was marrietl to Rlargaret Haqward n ho (lied in 187j,  ahout 
f i x  e nlonth\ after the birth of a daughter, hi\ only child. Two 
Tears later, he married his deceased wife's elder sister, blary 
IIaqwar(1. O n  resigning from the Coast Survey, he led a 
retired, ~tutlious life, spending his suintners in Nantucket and 
his winters near Boston. In  1890, he served as a member of the 
Coillrl~ission of the Annual Assay of the Mint ; it1 1893, he was 
appointed a ~nember of the Xtlvisory Cou~icil of the IVorltl's 
Columbiai~ IVater Commerce Congress; and it1 1896, he pub- 
lished in the Prnccctlings of the American Licademy of Arts 
and Sciences a l~iogi-aphical sketch of Fertlinand tle Lesseps. 
A year after his resignation he was offered the Superin- 

tendency of the Coast Survey by President IIarrison. But 
;\Iitchell's health did not permit him to assume the burdens of 
the office, and he declined the offer. In  March 1902 his wife 
died, following which he made his home nit11 his daughter in 
Kew I'orli City, where he died, December 2, 1902. 

154 a person who knew him in his later life he was described 
as  ''a charming and interesting man who shared the character- 
istics of his sister Maria in a11 aldity to interest his friends 
whei-ex er he went, conversing wit11 great ease, and much al~ility 
to see the 11~1imoro~s side of life. H e  continued to dress in the 
st) le of his time, changing l ~ u t  little R it11 fashion." 



KOTE: Tlie greater tiumber of Xitchell's pul)lications appeared in tlie 
an~lua l  reports oi tlie Sapcrintende~it of the United States Coast Survey. 
111 1878 tlic name of the I)ureau was changed to United States Coast and 
Geodetic Survey. I n  this I)ibliograpliy the reports a r c  specified by the 
) e a r  for \vliicl~ issued ant1 not the date of pul)lication, \\hich n a s  frc- 
quctitly a > c a r  later. 

pp. 403-414 
Repurt (111 the investigation of cur rc~i t s  in thc East  I<iver at  I lel l  Gate 

and 'Thrc~g's Neck, the sul)-currents uf h'ew Yot-li bay and 11arl)or and 
Ievcllings on the 11;mks of tlic H u t l w n  River. Kpt. 1858, app. 28, pp. 

l ieport  on the p1iysic:tl survey of  h'ew York  Ilarl~or antl the coast of I.ong 
Isl;r~id, \vith descriptions of appar;ttus for ohserving currct~ts .  Iipt. 
I X ~ ) ,  app. 26, pp. 31 1-317. 

Tides atid cui-rents in Boston li;l~-l)or and observations on titles and cur- 
r e ~ i t s  in Cape Cod Bay and Buzzards Bay. Iipt. 1860, pp. 41-43. 

Ilescriptiol~ of implcn~cnts devised for collecting s p e c i m e ~ ~ s  of bottom in 
alluvial harbors. Hpt. 1860, app. 39, 1). 398. 

Iieport on I~ytll-ographic surveys at  Oregon inlet antl ill Xeusc River, 
Military 1)ep;trttnent of xorth Carolina. Kpt. 1862, app. 30, pp. 257-259. 

Aids t o  ti;tvigation in 1Sastport harbor and l ' eno lxot  I<ay, rccuinmended. 
l ipt .  1863, app. 23, pp. 223-225. 

Report upon somidings across the Strai ts  of Florida. Rpt. 1866, app. 5 ,  
P P  35-34. 

Preliminary report 011 t l ~ e  ititerfcrence tides of Hell Gate, nit11 tliiections 
for reducing the soundings. Hpt. 1866, app. 6 ,  pp. 41-46, 



12eport to  the Superintentlcut O I  the C'oast Survey on the titles and cur-  
rents of Hell (;ate, N. I.. Xpt. IS(];, app. r3. pp. 15h'-rOc). 

Report upon s~u-vey.; in tlw X l c r r i n ~ ; d i  River. Rpt. 1807, ap11. 14, pp. 
170-175. 

Report on  sount l i~~gs  t ~ ~ a t l e  to develop t l ~ e  ch ;~rac tc~-  of tlw Strait of I:li~ritla 
het\veen Key \Vest atitl I l a v a ~ ~ a .  1:l)t. 18(17, app. 15, pp. 170-1 70. 

S o t e  on (;ulf Streani ol)scrvatic~~~s.  lipt. 1808, app. I I .  111). 100-167. 
Tides antl Tidal Phc11ol11e11;c : for the use n ~ o r e  ~);lrticularly ( ~ i  U.  S. ~ lava l  

officers. S a v y  Scitmtific Pal)crs, h'o. 2, 1868. 
O n  the reelatnation of title-1;cntl~ : i ~ ~ t l  it.; relation to n:ivigation. I(11t. 180c~. 

a f ~ p .  j, pp, 7.5-101. 
Report c o i i c e r ~ ~ i ~ l g  \ ' i ~ ~ e y a r t l  1Tave11: its cl1aractc.r a i  a p ~ ~ r t  of refuge 

antl its present contlition. Kpt. IX(IO, app. I j. 1q1. 230-2j4. 
1Zeport on physical survey> mctle at Martha's Vineyard alitl Santucke t  

d ~ t r i n g  the summer of 1871. Rpt. 1809, app. 15. 111). 251- 2.7). 
'The Coast of llgypt and t l ~ e  Su:.z C'a~lal. X o r t l ~  American I<evic\v. Oct. 

1809, pp. 47 j- jog. 
llxtract from a Ireport . . . relative to a mcthotl ( ~ i  tlctCrn~ining elevatic~ns 

a l o t ~ g  the course of a tidal river u.ithout the aid of a levelling initru- 
merit, I{pt. ~ 8 7 0 ,  app. I 1, pp. 98-99. 

011 the prol)al)lc effect of extended piers it1 modifyi~ig the c l ~ a ~ m e l  iacilitirs 
of San I ; r a ~ ~ c k o  Hap near Y'rha 13tic11a Tslalld. Kpt. 1870, app. 18, 

pp. 180-1 81. 
Report (on the harhor ( ~ f  Kc\v I'clrk: its condition May 1 8 7 3 )  Rpt. 1871, 

app. 8, pp. I I ~ 1 3 3 .  
Report . . . c o n c e r n i ~ ~ g  Nausctt I ~ e a c l ~  and the pc~~inhul;c of Mononioy. 

Kpt. 1871, app. 9. PIJ. 134-113 
Hints antl suggestions u11on the location of 1iarl)or-li~lcs. Rpt. 1871, ;~pp.  

r o ,  pp. 14-1-1.53. 
T h e  tnidtlle-ground I ~ o a l ,  Nc\v York Harllor. Iipt. 1872, app. 16, pp. 

2.5 7-201. 
Report on thc physical hurvcy OI I ' o r t l a ~ d  I l a r l ~ c ~ r .  R p t  1873, app. 8, 

111). 94.- 102. 
Additional report c o ~ ~ c e r n i n g  the changes in the ~~cighl)orIiootl of Cliat l~am 

allti Mo~lumoy. Iipt. 1873, app. 9, p11. 103-107. 
Kate concerni~lg cl~:l~iges in the s~~l )merpe t l  contours ofT Sandy IIook. 

I<l)t. 1873, al)l>. lo,  PD. 108-110. 
Nclxrt on  an inspection of t l ~ c  termilial point5 of the propoicd canals 

through Yicaragua antl the Isthmus of I h r i e n .  lipt. 1874. app. 12, 
111). 13.5--I 47. 

Report cot~cerning recc~lt  ol~scrvatic~ns at  South l)ass I ~ a r ,  Yiississippi 
1:iver. Kpt.  187j. app. 11, 011. 189-1g3. 

Changes in the harhor of l'lyrnouth, Mass. Rpt. 1876, app, 9, 111). 143-146. 
I<epc~rt u11on tlle physical survcy of New I.c~rk Harbor, rSj6. Kpt. 1876, 

app. lo. pp. 147-1 8,. 



Kellort C ~ I I C C ~ I I ~ I ~ ~  t l ~ c  locatiun of a quay or  pier liue ill the v ic i~~i ty  of the 
L'nitctl States Navy-Yard at Ke\v York. Kpt. 1876, app. 11. pp. 1X/i189. 

Cl~aractcri\tics of South pass, LZississippi Hivcl-. 1Zpt. 1876, app. 12. 111). 
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