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gress, held in Vienna in September, 1873; the symbols were 
slightly .modified in Munich in 1892, and lwere recommended 
for use to the Aiiierican observers in a circular issued by the 
Chief of the Weather Bureau dated January 1, 1894. These 
symbols are convenient for use in manuscript records and are 
now almost universally employed in the publications of the 
various international weather bureaus. They are, therefore, 
here preseuted again to the attention of the readers of the 
MONTHLY WEATHER REVIEW as a matter with which all 
sh 011 1 d be f amili ai. 

The ahsence of an exponent written above and to the right 
of the symbol denotes a phenoinenou of moderate intensity ; 
the exponent ( ) indicates slight, intensity; the exponelit( ’ ) 
indicates a phenonieuon of great intensity. 

The great saving of space and time attained by the use of 
the symbols is indicated by the following example and trans- 
lation : 

I < 9 p - 10 p i n  E ;  3 0 11 p--; 4 0 -10 a., 6 3 p - 5 p. 

The translation of t h e  above is as follows: “ On the  lst, sheet light 
ning was observed from 9 to 10 p. m., i n  the  east; 311, rain began a t  11 
p. m. and continued during t h e  night (a  dash indicates t h e  continu- 
ance of a phenomenon); 4th, rain ended a t  10 a. m. and a thunder- 
storm prevailed from 3 to 5 p. m. 

The international symbols and abbreviations and their explanations 
are as follows: 

1.  0 RAINFALL-Intlicates that  an appreciable quantity of rain (one 
huntlreilth of an inch or more) lias fallen during the  clay or since last 
observation; alko that  the  day is a rainy day as distinguished from 
snowy or clear days. 

‘7. SNon FI\LL-Inrlicates that  a n  appreciable quantity of snow 
has fallen during the  (lay. */c” may be used todenote flurries of snow. 

3. A HAILhToNES.-Hard seniitransparent ice, whether small or 
large, crystalline or rounded. small quantity of hailstones; A~ 
large quantity of hailstones. 

4. SLEET-Or pellets of snow or soft hail without any crystalline 
structure. This symbol is usetl by t h e  Germans for Graupdu, or snow 
Idlets ,  ant1 for t h e  semitransparent mixture of SUOW and ice that  in  
the drv weather of central Europe nearly corresponcls to the  sleet o f  the  
coastsbf England and America. no small quantity of  sleet; much 
sleet. 

5 .  V SILVER FRIMT- (English, “silver thaw,” French, giuw,  Ger- 
man, mulifroaf nr dwJt-unlm~~g); this refers to an accumulation of SIIOW 
and sleet un the limbs uf trees, in  which the  snow is the main feature, 
SO that the  esteriial :tppe:trance is silvqry white :tiit1 rough. 

0. G O  (+LIZED FROST-(Fren(’h, oeTg1a8, &rnian, ghl t f eh) ;  this refers 
to an accumulation of snow ancl ice on the trees, in w h i c h  the  ice is in  
excess and t h e  external appearance is smooth ant1 transparent. I n  
using the  symbol6 for “ silver frost ” and “glazed frost,” the  Munich 
( ’onference requests that these terms be considered as descri1)tive of 
the resulting phenomena, no matter how they are brought about, 
therefore the  tlefiiiitions avoid any Rtatement as to t h e  conditions at- 
temling the  formation of the  depositions. The same rule applies to 
thf use of t h e  synihol for “ hoar frost.” 

I .  t ICE-NEEDLES-(NOt yet well defined by international usage). 
8. + DRIFTING sNow-<German, srhneege‘ebtoher); this symbol indicates 

that  strong winds are raising t h e  snow from the ground, filling the air 
with it like dust, and transporting it horizontally; this may occur 
under a clear sky. The symbol does not refer to snow falling from the  
cluuds, nor to the  mere ’fact that  t h e  sniiw is lying in  drifts on the  
ground. When the  air is filled with blinding snow dust, use the  sym- 
bol -T) *. but for light winds ancl light snow (lust use + ”. 

9. 6No\vv-covERrNI;-0r quantity of snow lying on t h e  grountl; 
when more than half t h e  soil i n  the  neiphborhuoii of any station is 
covered with bnow this is indicated by 8; i f  the  snow covering is thin, 
use w; but if it  is considered deep for that station use m‘. 

10. e FoG-Eiiveloi,ing t h e  observer; thin fog or mist envel- 
oping and above the  observer; =? heavy fog or mist, such as the 
Scotch mist, drizzling down upon t h e  observer. Neither of these fop 
synihols is to be used when an observer a t  :t high station notices fog in 
the  valley below him; such an observation as this should only be e s -  
pressed by a note in thy tlaily journal. 

11. 00 HIGA H A Z E - S W ~  as makes distant mountains appear hazy, 
or such as covers the  sky in the  case of Indian summer haze or prairie 
fires; German, t n o o ~ ~ m r 7 ~ .  If rloutls are also prevalent in counection 
with this haze, the  additional cloud symbol should be given. The in- 
tensity, or density, of the  haze is expressed by cd‘ for light haze and 
03 for dense haze. The symbol 00 inilicates merely t h e  hazy con- 
dition. or t h e  optical result, without considering whether the haze is 
caused by dust or moisture. 

HEAVY DEW-As t h e  formation of 
dew depends upon the  nature and exposure of the  horizontal surface on 

14. o DEW; A’) LIGHT DEW; 

which dew is deposited, the observer should use the same horizontal 
object uniformly throughout the season. 

13. n HOAR FROST; no LIQHT HOAR FROST; n2 HEAVY HOAR FROST, 
injurious to  vegetation-The expression “ frosty ;eather ” refers to 
the  low temperature as such; but the expression hoar frost ” to the 
crystalline ice deposited upon the  surface of solids in the  open air. 
Hoar frost is deposited on horizontal objects generally under a clear 
sky a t  night. 

14. N STRONO WIND-An arrow with four feathers indicates a wind 
whose strength is 5, 9, 10, 11, or 13 on the  Beaufort scale, or 8, 9, or 10, 
on the  international scale, or anything in  excess of 50 miles per hour 
or 20 meters per second in absolute measures; >?a remarkably strong 
win11 or one exceeding 11 on t h e  Beaufort scale, or SO miles per hour, 
or 3.5 meters per second. 

15. r~ THUNDERYToRM-N~mely thunder, whether with or without 
lightning, rain, hail, or wind. 

16. $ HEAT LIGHTNING-Distant lightning or any form of lightning 
that  occurs without audible thunder, even when it occurs in the zenith, 
which is sometimes the  case (this latter occurrence should be especially 
described i n  the journal of the  observer); ( 4 O  infrequent lightning, or 
lightning that is confined to a small region of the  sky; G2 lightning 
that  occurs very frequently or extends over a large region of the  sky. 
When distant lightning appears at a definite direction in the  horizon, 
the  observer shoulil ad(l the  letters indicating t h e  points of the com- 
pass, for instance, G“ NW. 10 p. indicates that  occasional heat light- 
ning occurred in  the  distant northwest at 10 p. m. 

“Corona,” Sonmnhof. These are  small circles of prismatic colors sur- 
rounding the  sun, the  radii of these circles are usually less than 6”. 
but i n  t h e  extreme case of Bishop’s ring, its radius was 15’. Several 
concentric circles are sometimes visible; each circular band of pris- 
matic colors has its red on  t h e  outside, and its blue, violet, or purple 
on the  inside, with respect to t h e  sun; such rings are generally formed 
when the  sun shines through a th in  cloud and may be seen if the sun ’ 
is viewed through neutral-tinted glass or by reflection in  water. Himi- 
lar circles surrounding the  shadow of the  observer’s head are  called 
“ anthelia,” “ aureola+” “ glories,” or “ fog-shadows,” (German, Gegen- 
mti n e, Brocke iqveclra ) . 

1s. m LUNAR AUREOLA or CORONA-(Ge~mrtn, Mondhof); circles sur- 
rounding the moon similar to the  solar corona. 

19. @ SOLAR HaLo--(German, b’onnenring) ; these are larger circles 
surrounding the  sun whose sizes are quite definite, namely, about 2 2 O  
and about 40” radius from the  sun; they are easily distinguishable from 
the  corontz by t h e  fact that  t h e  colors are feebler, anal are so arranged 
that  t h e  red light is inside or nearest the  sun, and t h e  blue light is out- 
side; t h e  greater pnrt of the  breadth of the  halo is white. Complex 
conibinations of halos, parhelia, horizontal circles, and vertical col- - 
umns sometimes occur, all of which may be indicated in general by the 
svmhol e, where the  figure indicates that  t h e  display is more bril- 
liant than usual; a detaile(1 statement of the radii or diameters of the 
rings and columns and of their arrangements shoulcl be given in  the  
test. 

20. w LUNAR HALo-(German, M o d r i n g )  : phenomena surrounding 
the  moon similar to t h e  solar halo. 

41. A RAiNBow-Double rainbows and those with adjacent super- 
numeritry bows may be indicated by -:. 
2. 7 AURORAL L I G H T S - N ~ ~ ~ I ~ ,  any display of the  Aurora 

Borealis. 

17. 0 SOLAR AUREOLA, CORONA, or GLORY-&3rman, K r a n z ,  lichlkron, 

ABBREVIATIONS RECOMMENDED FOR USE. 
TIME. 

a. antemeriilian; p. postmeridian: n. noonday; m. midnight; h. 
(The hours will becounted from 0 to 12, commencing with mid- hour. 

night.)-[The count from 0 to 24 is now \sidely atlopted.-Eu.] 
TEM PkRATKTRE. 

“degrees of temperature or of a circle; F. Fahrenheit: C. Centi- 
grade; mas., maximum of temperature. pressure, or other element; 
min., minimum of temperature, pressure. or other element. 

LENQTHS. 

mi. miles: ft. feet; in. inches; kil. kilometers; m. meters; cm. centi- 
meters; mm. milimeters. 

CLOUDS. 

C. cirrus: KC. cirro-cumulus; C8. cirro-stratus: IC. cumulus; KS. 
cumulu-stratus; S. stratus; Nim. ninibus. --- 

THE FIRST WELLMANN EXPEDITION. 
Our readers will remember that in 1594 Mr. W. Wellmann, 

an Anierican journalist (not  a German-American as he is 
sometimes mistakenly called ), conducted an expedition to 
Spitzenbergen, from which point he intended to make a jour- 
ney toward the North Pole IJY sleds and boats. His party 
included Mr. B. 0. French, of the Coast and Geodetic Survey, 
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who served as astronomer ; Dr. H. Alme, of the Meteorologi- 
cal Office a t  Stockholm, who joined the expedition a t  Trom- 
soe and served as meteorologist. The general spirit of the 
expedition was not that of scientific exploration, but the two 
gentlemen here referred to accomplished all that  was possi- 
ble under the circumstances I n  1,995 the Chief of the 
Weather Bureau received from Dr. Alme his report conimu- 
nicating the tneteorological results, and on consnltation nit11 
Mr. Wellmaiin was assured that there was no olijection to the 
publication of this report, but that  he considered hlr. French 
as responsible for all the work. Accordingly correspundence 
was opened with Mr. French, who, after unforeseen delays, 
owing to his absence in the field work of the Coast and Geo- 
detic Survey, has only lately been able t u  complete the re- 
dmtion of his astronomical observations and give the proper 
locations and charts showing the points at which the iiieteoro- 
logical work was done. The Editor takes pleasure in being 
able now to announce that  the combined reports of hlessrs. 
French and Aliiie will be printed as a bulletin of the Weather 
Bureau. It is always proper and important to putdish, in 
all possible detail, any observations made a t  an ieolated point 
so far removed from ordinary meteorological stations, and so 
essential in filling up  the daily niap for traciiig stornis and 
weather over the North Atlantic Ocean. 

-0- 

RAINFALL MEASUREMENTS ON SHIPS. 

It has been customary for navigators, in keeping a meteoro- 
logical record, to  express the rainfall only in the most general 
terms ; but, inasmuch as a complete study of the meteorology 
of the globe requires a positive knowledge of the amount of 
rainfall, it behooves us to make every possible effort to remedy 
this great deficiency in our knowledge. I n  former days i t  was 
assumed that  the rain gauge must be a fixture with its nioutli 
perfectly horizontal a t  an elevation of not more than 1 foot 
above the earth’s surface, while a gauge set in a shallow pit 
so that  its mouth is on a level with the surroui~di i~g soil was 
widely adopted as the standard. The invention of shielded 
gauges by Prof. Joseph Henry, in  1858, and Professor Nipher, 
in 1878, and of the protected gauge of Btrrnstein, in 1584, to- 
gether with a better appreciation of the action of the wind 
upon the gauge, as affecting its catch, have effected a radical 
change in our views. The height of the gauge above the 
ground does not materially affect the catch or the apparent 
rainfall, provided that  we adopt some method of annulling 
the influence of the wind. Shielded or protected gauges give 
the same rainfall in all open localities, and it seems to be 
high time that  they should be established and used a t  sea. 
The errors to which such gauges will then be 6llbjeCt will 
arise principally from the fact that  they are liable to be in 
the shelter of a sail or bulwark, of a deck house or a snioke- 
stack. If established 011 a steamer near each end of the 
bridge occupied by the pilot or navigating oflicer, the average 
of the two gauges can apparently only be affected by the in- 
fluence of the rolling of the vessel, and if mounted 011 gim- 
bals, this latter is reduced to a minimum. If established on 
a steamship or sailing vessel, the gauge that  is to windward 
of the sail should be employed ; but the gauge that  is to lee- 
ward should be read and recorded, in order to appreciate the 
amount that i t  has lost by its eheltered position. 

The latest effort in this line of work is that of Dr. W. G. 
Black, whose paper on this subject, read before the Manchester 
Geographical Society in October, 1897, is summarized 011 page 
306 of its Journal, Vol. XIII .  The complete paper is pub- 
lished, with a chart of ocean rainfall, in  the same Journal, 
Vol. S IV ,  pp. 36-56. Rainfall tables are given for each ocean, 
brtsed on observations made with niarine rain gauges (gener- 
ally Dr. Black’s pattern of 1870-72), during niany voyages be- 
tween 1864 aud 1880, by about twelve steamships or steamers. 

Dr. Black illustrated his address and explained the use of the 
large box and small leather rain gauges; the gimbal stand 
for the rain gauge, with its ring and dish and louvre pro- 
tection, and, finally, the wind gauge, The following are the 
conclusions to which Dr. Black has come on the question of 
oceanic rainfall: 

1. More rain falls a t  sea in the Northern Hemisphere (At- 
lantic, Indian, aiid China seas) than in the Sonthern Hemis- 
phere, by 91.15 inches to 66.33 inches; but there are fewer 
rainy days, by 163 to 183. 

2 .  The rate of rainfall is heavier in the Northern Heniis- 
phere than in the Southern Hemisphere by 0.562 inches to 
0.364 inches per dieni of wet clays. 

3. The percentage of wet days to total days in the Northern 
Hpmisphere is about 34, and in the Southern Hemisphere 

23. 
4. Most rain was collected in the month of September iii 

the Northern Hemisphere, and in April in the Southern Hem- 
isphere, both being autumn nionths. 

5. The rate of rainfall per annum in the Northern Heniis- 
phere was 50.56 inches and in the Southern Hemisphere 30.76 
inches, or two-fifths less. 

6. Least rain was collected in March in the Northern Hemis- 
phere and in October in the Southern Hemisphere, both being 
spring nionths. 

7. The greatest number of rainy days in the Norther11 Hem- 
isphere was io September, 33, and in the Southern Hemisphere 
in April, 25 ; autumnal months. 

S. The least wet days i n  the Northern Hemisphere were i n  
hIarch, 5 ;  in the Southern Hemisphere, 1, in October; spring 
months. 

We have, nnfortunntely, no further details of Dr. Black’s 
apparatus, I>ut we have no hesitation in rrcommending shielded 
or protected gauges, whether on gimhal stands or m ~ t ,  for geu- 
era1 use a t  sea, ns being a great advance over our present 
absence of rainfall measuremeiits. --.--- 

CLIMATES OF GEOLOGICAL AGES. 

An article by Prof. T. C. Chaniherlixi in the Journal of Geo- 
logy for November, 1897, vol. V., p. 653, contains a review of 
a number of hypotheses bearing 011 climatic changes during 
geological ages. In  common wi th  all modern geologists, Pro- 
fessor Chaniberlin recognizes that the atniosghere is the most 
active of all geological agencies. 

Its very activity destroys its relics almost as so011 88 formed and gives 
them peculiar evanescence. This has invited the neglect of geologists 
laudably prone to concentrate their nttentiou upon agencies which have 
left enduring and unequivocal records. * * * -411 our attempts a t  
the solution of climatic problems proceed on some conscioub or ilnco~l- 
scious assumption concerning the  extent and nature of the  atwosphere 
at the  stage involved. 

After showing that the carbon dioside now in the atmos- 
phere would not last ten thousand years a t  the present rate 
of consumption, and that  we are confronted by the necessity 
of finding some compensating source of supply, he appeals to 
the ocean as being an atmosphere in storage, holding in solu- 
tion about eighteen times as much carbon dioside as doee the 
atmosphere itself. He finds that  the flora and fauna of Pale- 
ozoic and Cenozoic tinies do not imply any great difference 
between the earlier and the present atmosphere, but that  during 
the Carboniferous period there may have been many thousand 
times as much carbon dioside as now. One niight assume 
that  our atmosphere has been successively fed and robbed of 
this gae. After computing from the best data available the 
power of a hot ctmosphere and molten earth to retain the 
various gases whence i t  follows that  hydrogen, a t  least, would 
escape into space away from the earth’s attraction quite 


