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station at 'ort Washington, and sollie of tlie Potonlac 
fishing-shores. Col. 3IcDonalc1, in charge of the fisli- 
hatching station, displayed the apparatlxs for, and 
explained the process of, hatchirig shad and herring 
eggs at  all tlie various stages. After the roe is talien 
from the fish and clea~ied, it is pnt into glass tarilis, 
through which the water is to flow con-a l l o ~ ~ e d  
stantly. About forty-eight hour& are required to 
hatch out the eggs. A shad a day old looks like a 
hair with two black spots attached to the end. TYheri 
two days old, they measure about one-fourth of an 
inch ill length. I n  twelve days the whole body is 
distinguishable. The spawn are not, as a rule, kept 
at  this hatching-station niore than thirty-six hours; 
a t  the end of which time, just previous to hatching, 
the eggs are placed in crates, and brought to the priii- 
cipal statiori at the armory building, near tlle national 
museum, where the final stages of incubation occur. 
The commission has this year hatched five niillion 
shad-eggs. The herring yielcl has been much larger, 
as the catch of this fish in the Potomac has been un- 
usually ab~uidant ;  nor are so many eggs of the her- 
ring destroyed during the process of hatching as of 
shad. The comniission employs eighteen men at  
Fort Washington, who are constantly kept busy pre- 
paring the spawn and eggs for transportatiorl. The  
day before the party visited this station, sixty thon- 
sand shad-eggs were talcea. After the hatching pro- 
cess had been esplained to the visitors, they were 
summoned to refreshments, which had been provided 
in one of the frame buildings belonging to the com- 
mission. The priricipal dish was ' planked ' shad. 
By this process four fish are fastened to a board, and 
held towards a hot fire. Whilst cooking, the fish are 
constantly basted with a preparation made of butter, 
salt, and other ingredients. At  a meeting on board 
the vessel, the cornmissiorier of agriculture made some 
remarks on fish-culture in the west, and Col. I\Tarsliall 
NcDoriald offered an address on our fishing interests 
in general, and the work of the society in particular. 

The following officers mere elected for the present 
year. President, Col. Xarshall McDonald, Washing- 
ton. Vice-president, Dr. William M. Hudson, Hart- 
ford, Conn. Treasurer, Eugene G. Biacliford, New 
YorB. Correspoudirig secretary, TV. V. Cox, Ohio. 
12ecording secretary, Fred. llitther, New York. Es-
ecutive cotninittee, G. Brown Goode, TYashington; 
F. L. May, Fremont, Neb. ; Rolaricl Redniond, New 
York; J. A. Henshall, Cynthiana, Icy.; Prank R'. 
Clarlr, Northville, Micli. ;S. G. Worth, Raleigh, N.C. ; 
George Sliepard Page, Stanley, N.J. 

THE lower parts of the chief rivers of the United 
Kiilgdom are mostly arms of the sea, navigable at  
high water by ships of the largest burden. The prin- 
cipal waterway, the Thames, is navigablefor about 194 
miles, and is united by niearls of a grand network of 
canals with the Solent, the Scvern, the lIersey, the 

1 From n, lecture by Sir C. -1.HARTLEY before the Iriqtitution 
of cir il cnginccra. 

Humbe]., and the Trent, being thus in direct com- 
munication not Irishonly with the  English a ~ ~ d  
chanliels, but also with every inland town of impor- 
tance south of the Tees. The estimated length of 
inland waterways in tlie United Iiingdorn is 5,442 
rniles, which has been coristructed at  a cost of $19,-
14R,S00. 

Russia's principal highway is the Volga, the largest 
riser in Europe, m11icEl affords, with its tributaries, 
7,200 miles of navigation. Hitherto no permanent 
worlcs have been undertal;e~i to inlprove the navi- 
gation of tlle Volga, but dredging has been resorted 
to in the lower part of the stream; and recently a 
syste111 of scraping by iron harrows has been enlployed, 
~ r h i c h  has doubled the depth of water over certain 
shoals in a few days. Other itr~portant water com- 
rnunicatious inRussia are the Caspian; the River Don, 
US0 miles in length; and the Dnieper, with a course 
of 1,0(i0 miles. Of secondary rivers, the Bug, the 
Dniester, the Dnna, and the Xeva are all navigable. 
I n  the case of the latter short but most importarit 
means of communication, a maritime canal 18miles in 
length has recently been completed to unite Crolistadt 
with St. Petersburg. About 000 miles of canal have 
been constructed in European Russia. I n  most in- 
stances they hare  been built to con~iect  tlie head 
waters of rivers which had their outlet,s at  opposite 
extremities of the continent. 

Sweden abounds with lakes ; but none of the rivers 
are navigable except those which have been nlade so 
artificially, nearly all of them being obstructed by 
cataracts and rapids. Nevertheless, Sweden possesses 
remarkable facilities for internal navigation during 
the seven nloilths that the country is free from ice, 
intercourse being carried on by means of a series of 
lakes, rivers, and bays connected by more than 300 
miles of canals. 

Germany o~r i i s  parts of seven river-valleys, and 
tliree large coast-streams. Of these, the Weser is 
the only one which belongs wholly to Germany, 
while of the Danube but one-fifth part runs through 
her territory. The inland navigation of Germany is 
of tlle most advailced character, an  immense trade 
being carried on by means of barges and rafts. I n  
the case of the Elbe, the systenl of towing by sub- 
merged cable has take11 a large development. As 
early as 1S(i(i chain-tugs were running on 200 ~ililesof 
its course ; and in 1874this rriode of traction had been 
so increased that there mere then t~~enty-e ight  tugs 
rrln~iing regalal.ly between IIalnburg and Aussig. 
These tugs are 188 to 1.50 feet lol~g, 24 feet wide, with 
18 inches draught. On tlle upper Elbe the average 
tow is from four to eight large barges, and, talring 
tlie ice into consideration, there are about tliree hun- 
dred toming-days in the gear. Altliough Germany 
possesses a length of nearly 17,000 miles of navigable 
rivers, or more than double the corrtbi~led length of 
the navigable streams of the United Kingdom and 
France, it cannot be said to be rich in canals. I n  
South Germany the Regnitz and Ludwig canals, 
from the 11ai1i a t  Barnberg to the Danube, were the 
only ones of importance until the annexation of 
Blsace-Lorraine. 
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EIolland possesses the great advantage of holding 
the months of the Rhine, the Maas, and the Scheldt. 
Her means of river commuriication with Germany, 
Prance, and Belgium, are unbounded; and the posses- 
sion of a length of 930 miles of canals and 340 miles 
of rivers enables her, apart fromher railways, to carry 
on her large trade with greater facility of transport 
than, perhaps, any other European country. 

Belgium shares with her northern neighbor the 
advantages of an  elaborate system of waterways. By 
far the most important river is the Scheldt. Thanks 
to its unique position at  the head of a tidal estuary, 
to tlie abolition of the Scheldt dues, and to the fore- 
sight and liberality of the Belgian government, which 
has spent $20,000,000 on dock and river works since 
1877, Antwerp has now become in many respects the 
foremost port of the continent. Besides her 700 
miles of navigable rivers, Belgium possesses about 
540 miles of canals, by means of which commnnica- 
tion ex~sts  between all the large towns and chief sea- 
ports of the Iringdom. 

Prance has built up, and is constantly extending, 
an elaborate system of canals and canalized rivers. 
Of the latter, the Seine is the most important in re-
gard to the artific~al works nndertalren for its im- 
provement, and for the tonnage of the traffic, which 
was in 1872 more than one-eighth of the whole water- 
borne traRc of France. The Loire, the Garonne, 
and the Rlione have all been largely benefited by the 
art  of the engineer. The canal system of France is 
historic; one of the ea~l ies t  of these artificial cnts 
being the celebrated canal of Langnedoc, 171 miles 
long, built in 1667-81, and now formiug part of the 
Canal du Midi. From its summit-level GO0 feet 
above the sea, it con~manicates with the Garonne, 
and therefore with the Atlantic, by twenty-six locBs, 
while its southern slope descends by seventy-three 
locks to the hlediterranean. Up to 1878, on 7,069 
miles of waterways, France had spent upwards of 
y216,000,000. Nevertheless, it is intended still fur- 
ther to extend this means of communication a t  an 
estimated further cost of $200,000,000. 

Spain and Portugal possess, partly in common, eight 
principal rivers, of nhich five - the Minho, Douro, 
Tagus, Guadiana, and Guadalquivir -drain the wes- 
tern valleys, and flow into the Atlantic; while the 
other three -the Ebro, Incar, ancl Segura -discharge 
into tlie Mediterranean. As a rule, these rivers are 
only navigable for a l~mited portion of their course, 
and are chiefly remarkable for extremes of flood-
discharge; a velocity of sixteen knots an  hour having 
been noted in the Douro under certain conditions of 
tide. The canals of the Iberian peninsula are unimpor- 
tant. Spain possessed a length of 130 miles in 1875. 

Italy is not rich iri waterways except in the valley 
of the Po, the navigable portion of her rivers only 
attaining an aggregate length of 1,100 miles. Al-
though the total length of navigable canals in Italy 
is or~ly 43.5 miles, the Italians were the first people of 
modern Europe that attempted to plan and execute 
such artificial waterways. As a rule, however, they 
have been principally undertaken for the purposes of 
irrigation. 

Austria-Hungary possesses in the Danube the 
largest river in Europe as regards the volume of 
discharge, although it is inferior to the Volga in the 
length of its course and the area of its basin. This 
great stream first becomes navigable for flat-bottomed 
boats a t  Ulm, 130 miles from its source. I n  its total 
length of 1,760 miles, i t  is fed by at  least 300 tribu- 
taries, many of thern large rivers. Although the 
Danube between Vienna and Old Moldova had been 
regulated in numerous places and a t  great cost, there 
had been but little appreciable improveme~lt effected 
in its general navigable depth. On this account, 
projects having in view the permanent acquisitiori of 
a sufficiently wide channel, of from six to eight feet 
deep at  every point between Passau and Basias, 
have lately been prepared, which involve an outlay 
of $10,000,000 to effect the desired improvements. 
Traffic on the upper and lower Danube is mostly 
carried in barges, of which the greater number gauge 
250 tons. The effect of the improvements at  the 
Sulina mouth has been to increase the trade from 
680,000 tons gross in 1859, to 1,530,000 gross tons in  
1883, and to lower the charges on shipping from an 
average of five dollars per ton for lighterage, to half 
a dollar per register ton a t  the present t i ~ n e  for com- 
mission dues. As a commentary on the hostile crit- 
icism evoked when the scheme was initiated, the 
lecturer drew attention to two facts; namely, that 
the works so unsparingly criticised in 1867 had 
already effected a saving of b100,000,000, and that 
experience hat1 abundantly proved that the predic- 
tions of a rapid silting-up to seaward of the Sulina 
piers had been colnpletely erroneous. 

THE GEOLOGY OF WISCONSIN. 

THEnearly simultaneous appearance of the 
two final volumes of the Geology of Wiscoilsin ' 
some months since, marked the close of one 
of the most rapid of the state geological snr-
veys, and, for the time and money expeilded, 
one of the most thorough and complete. The 
work has been done in less detail than in some 
other states, whose surveys hare run through 
much longer periods of time, and have con-
seqneatly ilecessitatecl much greater financial 
outlajs. The results are embodied in four 
large octavo rolnmes, containing something 
more than tliree thousand pages. The text is 
well illustrated; and the judicious use of 
cuts, wliich express much more thaii the best 
verbal descriptions occupying the same space, 
has coiltributed to the embodiment of a large 
amount of material in relatively small coinpass. 
I n  the same line may be noted the predomi- 
nance of obserrational results over theoretical 
clednctions, and the absence of irrelevant clis- 
cussioils which have sometimes served to swell 

Geology of W ~ ~ C O ~ L S ~ ~ L .Professor T.C. OHA~IBERLIN,chier 
geologist. 4 vole. Madison, \Vis., 1877-83. 3,147 p., 110 pl. 8' 


