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The surface temperatures agree with the results 
of previous observations for the same seasons and 
latitudes. It is to be regretted that no tempera- 
tures below the surface were obtainable, on ac-
count of t l ~ e  absence of deep-sea therillonieters; 
but as the Enterprise is a cinising ship of \x7ar, 
ancl is not fitted especially for this kind of \i70rlr, 
Conlinander Barker and the officers are deserving 
of great commendation for the valuable iesnlts 
accon~plished. When the specimens of the bot- 
tom arrive, they wlll be sent to the Snlithsoniail 
institution for examination and cllscassion. 

a vx-ell-developed centre of low pressure existed in 
Indiana, moving northerly. In  the afternoon a 
secondary depression formed on the Atlantic coast, 
vx-hich at ten p.11, was central a t  Washington. A t  
seven A.M. of the 13th but one centre existed,- 
over Lalre Ontario. The heaviest rainfall, there- 
fore, occurred simultaneously with the develop- 
ment of a secondary barometric depression, 
south-west of New England. In its clevelopment 
the barometer feil rapidly. Between seven a.11. 

of the 12th and seven a.11, of the 13t11, the fall 
mas 9.54 of an inch a t  Sevx- Pork, 0.57 at  New 

J. R. BARTI~PTT.London, and 0.60 at  Boston. 
TI S.  h y d ~ o g r a p h ~ coffice, March Y 

THE DISTRIB UTIOlY OF RAI1YFALL I A ThTTY 

EI\;GLdlATD,FEB. 10-14, 1886. 

THE rainstorm which ~ccurr.i?din the eastern 
part of the United States between the 10th and 
14th of February of the plesent year was \cry 

severe in the southern part of New England. 
The amount of rain surpassecl that of any pre- 
ceding storm on record in that portion of New 
England where it was the greatest. I n  addition, 
there was a large quantity of snow ancl ice upon 
the ground, which was melted, and sri7ellecl the 
amount of water pouring into the r i ~  ers, thus 
causing most disar~rous floocl~. 

The nleteorological conditions which attended 
this remarlrable rainstolrn are deserving of atten-
tion. On the morning of Feb. 11, the prehs-
ure in the eastern part of the United States was 
unusually high. At hnticosti Island the barom- 
eter (recl~iced to sea-ley el) indicated 30 01 inches ; 
in New England the pressure ranged from 80.9 
inches on the eastern bolder, to 30.6 on the 
western ; while a trough of relatively lo\\, press- 
ure, 30.0 inches, extended from the Gulf of 
3Sexico to the lake region. Light rains were 
falling along the eastern front of this trough in 
the central statrs, heavy rains upon the Middle 
Atlantic coast, and the storm was .just beginning 
in New Englancl. During the day a centre of 
depression g~adual ly developed in the central 
states, and the pressure began to fall. The fall 
mas very rapid on the 12th ; and on the morning 
of the 13th the pressure ranged from 29.8 to 29.6 
inches in New England, with the centre of the 
depression, 29.46 inches, over Lahe Ontario. 
During the 13th t l ~ e  storm-centie advanced rap- 
idly down the St. Lawrence valley, but the rain- 
fall had ceased to be excessive. On the 12th, the 
clay on which the greatest rainfall was noted, the 
pressure conditions were pecnliar. A careful 
charting of the barometric observations made by 
the U. S. signal service shows that in the morning 

S o  peculiarities mere noted in the other condi- 
tions. The temperature remained very nearly 
stationary during the 11th and 13th a t  a fen-
degrees ahove the freezing-point, but rose on 
the night of the 12th ancl the ~norning of the 13th 
to above 50° F. 

Tlie region coverecl by the greatest rainfall 
includes the states of Connecticut, Rhode Ielai~d, 
and the eastern portion of Massachusetts. As 
there are iuaily observers of rainfall in this region. 
it has been poesible to determine the distribution 
of the rainfall with considerable approach to 
accuracy. The special reports collected by the 
New- England meteorological society from one 
hundred and thirty-two observers show, that, in a 
region covering more than one-half of Rhode 
Island and the south-eastern pert of Connecticut, 
over eight inches of rain fell. The amount 
diminishes rapidly west and east of this region, 
about two and one-half inches having fallen on 
Cape Cod, and less than one inch in the north- 
western part of I\Sassachusetts. The region of 
heaviest rainfall is situated about two hundred 
iniles north-east of the position of the centre of 
baroinetric depression on the afternoon of the 
12th. 

In order to give a general idea of the extent of 
territory covered by the rainfall, the follo~x-ing 
estimate has been made by the help of the ac-
coinpanying map. The estimate includes the 
land-surf ace only. 

Amount of rainfall. 1 Ares in square miles. 

Over 8 i~lolies. . ... . .... ...... $50. . . . I  

750Eetweeu 7 aud 8 inclles.. ... . .... ., 

The above embraces about five-ninths of the 
total area of the states of 3lassacllusetts, Rhode 



Island, and Connecticut. if we assume that the report of Dcsmond Fitz Gerald, C.E., referring ttr 
rainfall increased uniformly within tlle limits of the Boston water-works :-
this area, tlle total anloulrt of water which fell "The water passing orer our lowest dnnl in the 

from tlle clouds upon this portion of New Eng- first four days (12th-15th) was 5,120,000,000 gai- 
land exceeded '750,000,000,000 gallons. I n  this lons, the equivalent of four inches of rain over 
connection the following mag be quoted from the the M-hole watershed. The maxiruum flow was 



on the 13th, viz., 2,000,000,000 gallons in twenty-
four hours, on seventy-eight square miles of 
watershed. We have no records sl~owing a 
greater amount : the nearest approach was March 
26, 1876, when the freshet was nearly as great." 

The forin of precipitation x a s  almost wl~ollq 
vain, a little snow or hail having occurred at  its 
beginning a t  a few places only. The rainfall mas 
nearly continuous for about two days and a half, 
but was not of equal sererity. Indeed, the 
greater part of the fall occurred in twenty-four 
honrs, as is indicated by the following table. 
which contains the times of beginning and end- 
ing of the rain, the total amount, and the amount 
during a specified interval of twenty-f our hours, 
Sinlilar records could be gibe11 from inany other 
stations. 
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mere duly chronicled by the daily press ; but it  is 
worthy of note, that, fro111 the geographical posi- 
tion of the flooded region, the danlage was con- 
fined to a relatirely snlall area. The rivers were 
affected only near their moutlls, while a similar 
rainfall in the nortl~ern portion of New England 
woulcl have caused wide-spread destruction. 

The meteorological recolds of former years have 
beell consulted for similar instances of excessive 
rainfall. At Providence, whicll is in the area of 
maxinnlm rainfall, there are colitiliuous records 
since 1832, kept u~ i t i l  1876by the late Rev. Dr. Cai- 
well, amid since that time by the city engineer, 
There is no instance on record of a rainfall of 
eight inches, tliough one exceeding seveli inches 
was noted in July, 1834; and during the -\\reel< 
March 20-36, 1876. the an~ount  of 7.66 inchts 

I 1 ;$ ~ n t e r v s lof 24 hours  during bear i r s t 'Rainfa ' l  
Station.  Time of beginning. Time of entlilig. + - 1 in1 8 ' 2  rainfall. 

-..--- ! _ _ - - -
i E l  24 hours .  

~ 

New York.. .. . . ... I l t h ,  10.30 n . n ~ .  , iRth, noon 

Xew London .... .. I l t h ,  6.00 A . M .  l?th, 4 20 P . B ~ .  1 8 97 l l t h ,  11.CO r.31 " 12th, 11.CiS p.31. ' 6 GG 

Kewburyport...... loth,  5.30 P.X. / 1Sth, 10.83 P . M .  I 4.78 1 I l t h ,  9.00 P.M. " 12th. ! ) . ! O  P . X .  ; 3.30 

The immense amount of water which thus fell 
in  a few hours was of itself amply sufiicielit to 
cause disastrous freshets, but it was largely aug- 
mented by the snow and ice on the ground. The 
depth of the snow a t  the beginning of the rain 
lias been variously estin:ated. I11 a few places 
there was none on the ground, but in the greater 
part of the region it was found to a depth of from 
two to fifteen inches. This was xx.hol1y melted, 
and added to tlie rain as it forced its way orer the 
frozen grouild to the rivers. The anlouilt thus 
added can only be conjectured : for the snow was 
i n  many places quite compact, and at  the ground 
there was a thick layer of ice. Several persons 
have intlepenclelitly estimated that the equivalent 
of two inches of water mas obtained from thc 
iiio~v and ice. This estimate is not excessive, and 
inay be adopted for the region where the rainfall 
was yreatest. 

An amount of water, therefore, exceeding ten 
iilches in depth in the maximum area, sought the 
s t rean~sand caused their overflow, wit11 disastrous 
results. No atteinpt need be made to estimate the 
damage to railways, public highways, manufac- 
tories, and private property. the details of which 

nTas recorded. I t  is probably safe to say that 
in Rhode Island no rainfall has been hereto-
fore recorded of so large amouilt in a single 
storm, but there may be records of equally severe 
storms in other parts of New England : and one 
which occurred in Coilliecticut Oct. 3 and 4, 1869, 
was still inore serere.' In  this storm tlrere were 
reported at  Hartford 8.43, Colebrook 8.44, Middle-
town 9.37, and Canton 12.35 incheq. 

Tlre following table contains the total a l n o u ~ ~ t s  
recorded by observers who have lrindly responde~l 
to tlie request for their observations. The accoln- 
panylng map contains the lines of equal rainfall 
drawn from the observations. The numbers upon 
the inap colrecpond xvith those of the several sta- 
tions in the table. I t  was found inlpracticable to 
print the aniouilt of rainfall a t  each statioil on ar-  
count of the sinall size of the nlap. The liiiei 
have been drawn freely, and do not follow closely 
every individual record. I n  charting rainfall 
records, mhicll depe~tcl so largely upon the loca- 
tion of gauges and the local topogmphy, this is 
in~l~ossible:but it will be seen, from a coinparison 

I See paper by J a m e s  B. Prsnc ls ,  C.E., In Transactions 
of t h e  American society of engineers, August, 1878. 
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of the values of the table with the lines upon the ment l~resents in  brief form the progress inatle 
map, that in this case the indiviclual records are during the past gear, the area being given in 
quite fairly represented. 

--
Station. ;t,~tlon. 

---I 
XI21V BKITXS\\.ICK. I 98. ........................... 


w1 St. J o h n  .............../ 59.. l,eomini.ter. ........ ..o.nD 

RlhIXL. I (iU . L o n e  I'lain.. ........ 6.88


5 J,o~r-eil,a. ........... 4 .  :I6 

(Lomell b. ........... 4.5.i 
.......... tia. .l,ndlol;~. ............. 2.78 
............. Ii3. .Lynn. .  .............. 3.68 


5. .Eastport'. ............. 64. .Nedford. .......... 5.J8 

ti. .Wairfieid.. ............. 65 .  . l e i r o s e .  ............, 8 5.60 

'7. .Gardiner .............. 66..Milford. ............. 9.04 

8. .IIent 's Hill  . . . . . . . . . . . I  67. .nrilton.. ............. 2.60 

9..?I:~yfirld............... (8,.iIIansan.. ............ <.SO 


110. .Orono .................j (iB. .Mount Sonotuck .. 2.31 

l l . . P n r t l a n d i  . . . . . .  10..lIystic Lake ........' 5.61 

I.1. .Sebngo Lake ......::::1 '71. .Nlgstic statton..  ..... B . l i  
lY..Solon .................I 1 2 .  .Nantucket . .  ......../ 1.82 


NHIY H h l P S I f I R E .  1 13..New Brdford . .  ...... 4.51 
14. .Concord ....... . . . . . . . I  r i . .Neiihurybort. .  ...... !  .i.j8
.-16. .l>orer ................ ., i.>. .Norlhampton..  ...... 2.16 


P .16. . a r s f t  '11.. ............ .i -,h..Nortb flererly.. ..... i .(:ti

17. .IIanover..  ............1 i ' . .Nort.hiieid ........... 1.71 

18. .Lake  Villabe..  ......../ ~ 8 ..Princeton..  .......... 4.07 

19. .Llttleton..  .............i '9. .Proviilcetorrn.. ...... 2 .BB 

20 ( Manchester, a.. .......' 80..Qnincy .............. 3.54 


Xitochester, b. .......( 81. . k o w e . .  . . . . . . . . . . . . .  O.7U 

21. .Neredi th  Centre..  ..... 8'2. .Salem.. ............. 6.21 

22. .Nashua. ..............I ..... 6.51 

23. alpo ole ...............I ........ 2.97 

S l .  .Warner .  ....... .......... 0.83 


VERNONT. ......I .......... 

25, .Bra l t l~boro ' ............ ........... 6.91 

26. .Biirlirigton, ........... ........... 0.08
:n.. C i i a r , o ~ e . ............./ R7-\Vellesley ............ B.SU 

28..Cheliea..  . . . . . . . . . . .  88 .Westtorouoh ........ 4.63 

:/B. .Doriet.. ..............i 89. .TVcstvale .:. ........ 4 . 4 ~  

YO.. Jacksonville.. .........I 90. .Wi!linm~torvn... .....g.99

:I1 .Lnuenbureh........... 91. .Winchester. .  ....... 0.45 

:i2. . X a r ~ b o r o u g h......... ( U'orceiter, a . . . . . .  4.7% 

.?:I. .Ne~v-port............... 'I2 1 Woroesrer, ti ....... 5.2:) 

31..Straffilrd.. ............ RHODE I+LIND
.,-,m. .Townshend.. ........ . . I  93..Block ~ s l a n d ~ . ' ......1 6.22 

: I G .  .Vernon..  ..............I !li..l,r,n.dale . . . . . . . . . .  '?.ti9 
,, -
i . .Win<lsor .............. "5.Xmrrag;.nsett P ~ e r l . .  i .95
i~ ~ A ~ S A ~ C B U S E T ~ " ~ ' .  $6. Olneyville ............ $.:I0 

.,, ( A m h e ~ s t .a , ......... . . I  9i.;Paw1ucket.. ......... 1.92

.,3 1 bmhers t ,  b ............ Providence, n ....... 8.1:: 

39. .Beverly Farms..  ...... I  98 !l-'rovidence. b,.  ...... '1 01 
40. .Blue Hi l l .  ............1 Woonsocket, n... ...1 ii:'i4 


Bostr,n a1 ............ "( Woonpocket. b . .  . . . .  6.98 

{Boston: b .  .............Ij CONNECTICUT 


12 1Cambridge, n ...... / 100. .Canton ............... 8.08 

Uamhrldge b . . . . . . .  I01. .~:olllnsville.. .... .... 3.28 


43.  .Chestuui li'ill ...........! 

14. .('hiconee.. ............ I 

,. ( Concord, n .... ......, 10S..I.ake Konomoc.. .... 6.17 
* d  I Concord, b ........... 1 1U4. .3Iiddletown ......... 5.HO 

4fi. .Gocult .................I 105.. E e v  IIavenl ........ 8.84 

.ri..Dalton.. .............. !  1116. .Near I.ondon1.. ..... 8.93 

4%.Ueerfield.. ............. 107 .Norfolk. ............. I .  68 

49. .Dudley ................ 108. .%belton..  ........... 4.116 


Fi tchhi~rg ,a ........... 109. .Volllntomn .......... 8 .m 

"iFitcbbYI b ........... I  110. .Wa!lingford.. ...... 5.85 

51. .~rnming%'am.. ........ J E W  YORK. 

32 .  .Gilbertville.. ......... 111..Aihangi . .  ..........I0.77 


Groton n . .  ............ 112..Brooklyn..  .........I 5.38 

'31 ~ r o t l n :b . .  ............/ 113. .Lebanon Springs. ...I 0.84 

91. .I-Iol~oke............... 114. .Xenands  .............0.87 

an. .Hoirl;tirton.. .......... . I  Vex York, a . . . . . . . . I  3.11 

5 6 .  .Lake Cocl~ittiate ...... 1 1 5 j N  ew York 61. ........1.10 

5;. .Lawrence.. ............1 116 se tauket .  .'.........., 4.7G 


S'OJIE WORK O F  THE GOTiERAY~7fEAnT 
S LTRVEYX. 

THE work of the topographical department of 
the geological survey during the past fiscal gear 
sllovis an increase of thirty-nine per cent over that 
of the pievious season, - a result due mainly to 
the increased experience and efficiency of the men 
engaged in its prosecution. The following state- 

' S t a t  on of U. 5. signal serrtce. 

square miies : Appalachian section, 22,080 ; Mis-
souri, 20,000 ; Cascade, 10,400 ; Texas, 8,000 ; 
Arizona, 8,000 ; Yellowstone Park, 3,600 ; Cold 
Relt, 2,400 ; Massachusetts, 2,500 ; h'ew Jersey, 
1,500; total, 78,480. Of the maps intended to 
show the topographic survey of the United 
States, 88,000 miles have already becn completed, 
and the proof-sheets issued, giving the results in 
Alabama, Missouri, Texas, Utah, and Montana. 
Additional tx-orlr of the department, co\eriny 
82,000 square miles, is now in the engraxer's 
hands, ernbracing the follolt,ing states : Virginia. 
West Virginia, Tennessee, Missouri, Kansas, New 
JIexico, Arizona, Utah, and Nevada. T l ~ e  scale 
of publication of the sur\ ey of Massachusetts ancl 
New Jersey is about one mile to the inch : in  the 
South Appalachian section, Gold Belt, Yellowstone 
National Parlr, Kansas, Missouri, and Texas, two 
miles ; and in Arizona, Oregon, and northern Cal- 
ifornia, four miles. The draughtsmen of the 
office have been mainly employed upon worlr of 
the originally conlpiled inap of the United States, 
and the coinpilation of the map of Kew York to 
sezve as a basis for the geologic map. 

Major Pan-ell has jnst received a collection of 
objects illustrating the character of the Oraibi 
Indians of north-eastern Arizona, consisting of 
ancieut pottery, war-clubs, ancient clothing. rnusi- 
eel instruments. and the wooden implements used 
I)y them in making fire in connection ~ r i r h  their 
religious rites. There is also a large collection cf 
bone, horn, and stone implements, arnong the last 
being Inany fetiches and carved anitrials employed 
in their religious ceremonies. There are also Per- 
era1 objects used by these Indians in  their mar-
riage and funeral rites, the uses of- wlticil ha \e  
been previously unlrnown. The material gathered 
is especially x-alnable and interesting, as so little is 
known of these Indian tlibes who mere first vis- 
ited by Major Powell about ten years ago. 

In  the archeological investigations in the 
south-west, about the ruins of CaBon de Cheily i n  
Arizona, among the curious things unearthed by 
an exploring party of the geological s u n  ey mere 
several fragmentary ears of corn, with one corn- 
plete ancl well-developed ear. The latter was 
found in a grave with a mummified child. I t  
resembles a conlrnon ear of red corn, although 
somewhat smaller ; and the grains, even at  the 
present time, are well dereloped, anrl fit closely 
over the entire cob. The antiquity of this coln 
can be determined as far back as six hundred 
j-ears. The ruins in  which the corn tvns found 
are in the same state of preservation as they weie 
when Coronado first visited this counlrg in 1540. 


