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forests, houses, other property are borne down stream. 
One  gorge alone has been known to sweep away $3,ooo,ooo 
worth of property, besides making a tremendous destruction 
of life. A gorge will often require three days to pass a ' 
given point. 

Another enemy to investigation and to embankments are 
the snags which infest the river. These, in their worstform, 
are large trees with roots and limbs. SO I-apidly are they 
loosened and borne down that the government is  required 
to keep several snag boats constantly at work. Perhaps the 
greatest of all enemies to embanl~ments is the period of 
high water. At this time most of the country adjoining the 
river, known as the " bottom lands," is flooded to a greater 
o r  less depth. This  is a most dangerous period, the result 1 
of which is awaited with anxiety by land-owners involved. 
The various floods occurring since 1850, principally in that 1 
year, and those of 1864 and 1874, have carried away 200 I 

miles of embankment between New Orleans and Cairo 
alone, mhich will cost the government alone $b,ooo,ooo to 
repair. 

There are many schemes offered for the construction of 
permanent embankments. Some are practicable to an i 
extent, and others are but empty air. It is  
evident, however, that the government can never 
secure suficient funds to inaugurate a of em- , 
bankmcnts which }lave a foundation resting on the I 
bed-rock belom tile bottom, Captain Charles 
&I,  scott l)roposcs a ll.]lich is, in brief ,  to 
and sink a reach of trees with their roots in such a manner 1 
as shall change or keep the current within bounds. A I 
careful consideratioil of this method shows that after every 
higll-ivatcr Ts,ould be ' <rcaclling ,> i n  all , 

along Jlullles B, once  
proposed a system of ditches ~ v l ~ i c h  rial-row the river shall 
in wide places and compel the current to cut a deeper 
channel. A s  I understand this method, it is hardly pmcti- 
cable. There are othel- methods proposed. That of Cap-
tain Cornden is, perhaps, ~ v o r t l ~ y  of trial, though I am corn- 
pellecl to believe that it must be accon~panied by a perma- 
neut system of levees. h very simple method, which has , 
a scml~lancc of practicability, is being experimented on 
near Omnha anil at Nebmslta City by Major C. R.  Sutcr. I 
An examination of this exhibits a simplicity ~vhich Inap 
circumvent the action of the water. No rip-rap is sunl; and 
no piles arc driven dolvn. The  sloping bank is covered 
with a inattress of b r l~sh .  Stones are piled on this to a 
thickness of seven or eight feet, which holds the bank in 
its place and retains its sloping form. The  water seoms to 
have littlo inclination to work under this as  in the case of ; 
a perpendicular embankment. I believe it is the invcntion, I 
f o r  the most part, of Professor L. E. Cooley, late professor /
of Enyinocring in tho Korthwcstorn University at Evanston, 
Ill., ailcl now in charge of the works at Nebraslta City, 
i l a j o r  Sutor also o ~ n i ~ l o y s  a simple and iaexponsivc n~etl lod 
of changing the current of tlic river where i t  is wearing 
away the bank. A line is fastened to a buoy near the ccn- 
r e .  Branches of trees are tiod along one-half of this, 
leaviug the other half bare. Ancl~orsarc attacl~ed at both 
ends of the ropo and the half is run 1111 the without b ~ ~ s h c s  

river as a guy, while the buoy holds up the centre of the 

rope at the surface. A line of b r ~ ~ s l ~  runs
then fro111 the 1 
surface diagonally to tho bo t to~n .  A series of these is ; 
placod out in the strcnin near ~vhcrc  the cla~nage is being 
done. The sediment coming down stream catches on  the I 
brush, sinlts and forms a l ~ a r ,  - - - - ~iand either breaks the forco 
of the current or throws it out  into the stream away froin 1 
the endangcrctl bunk. This  latter method has long been in , 
use by the Corps of Royal Engineers ~ v i t h  snccess. 1 

-- . .  
3 

H ~fornlula for an  effective ~ non-poisonousJ~ ~ ~ prescrva-
tivc and antiseptic is as  follows : I 
p salicylic acid, . . . . . . . . . . . . . . . . . . . . . . . . . . .  2o parts.

',Boracic acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Potassium carbonate. . . . . . . . . . . . . . . . . . . . . .  r; " 


Dissolve in hot water. . . . . . . . . . . . . . . . . . . . . .  
 L s  

Glvccrine. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200 
 0 

Then add oil of cinnamon, oil of cloves, each 
1c.,,arts, dissolved in alcohol. . . . . . . . . . . .  qoo " 

It is an extermiIlator of moths and vermill 
pleasant odor. 

. . .  

ON THE NUTRITIVE VALUE O F  FISH." 
BY PROF.mi.0.ATWATER. 

This paper gives the results of an investigation made 
under the auspices of the Smithsonian Institution and the 
United States fish commission. They included analyses 
of a large number of specimens of more common food 
fishes, whose de~ai l s ,  though quite extended, were mainly 
of theoretical value. Some of the applications, llomever, 
were of much practical interest. I n  roo pounds of the flesh 
of fresh cod ive have 83 poundr of water and o n l ~  r l  p o n ~ l d s  
of solids, while the f l ~ s h  of the salmon contains only 66% 
per cent. of water and 33% per cent. of solids ; that is to say, 
about one-sixth of the flesh of cod and one-third of that of 
salmon consists of solid, that is, nutritivz substances, the 
rest being water. Lean beef, flee from bone, contains 
about seventy-five per cent. water and twenty-five per cent. 
solids. 'The figures for some of the more common sorts of 
fish were : 

Solids. Solids. 
per cent .  per cent. 

Flounder ..-.....-...-..-....-17.2 Halibut, fat ................. ..30.7 
cod.^.. ................... ..16.9 ' bIackerel ..................... 22.2 

St r ipedhass  .................. 20.04 Shad ........................30.7 

Hluefish .................... . . 2 1 . Q  ' \Vhitcfish ....................30.4 


......-----....-. 1 Saln~on...-........-..........33.6
Halibut, lean 20.6 

If we take into account not the flesh only b ~ ~ t  the whole 
fish as sold in the market, including bones, skin and other 
waste, the actual percentages of nutritive material, is, of 
COUrS's smaller. Thus  the following Percentages of edible 

were found in salllples analyzed : 
Flounders .................... 7.1 Shad .........................14.8 

Cod .......................10,5 "had ......................... 18.7 

Mackerel .....................I 1.4 T,aketrgjur... ................13.6 

Hal ibut ,  lean. ................15.6 Salmon ..................... ~ .25 ,6  

Hal ibut ,  fa t ter  ................z? 2 


The subject has of late attracted u n u s ~ ~ n l  Thenttentiotl. 
cl~cmico-physiological investigation of the past t ~ v o  dccatlcs 
has brought u s  where we can judge wit11 a consideral~le 
degree of accuracy fro111 the chemical coillpositio~l of a 
food-material what is its value for n o ~ ~ r i s h m e n t  a s  compared 
with other foods. The  bulk of the best late investigation 
of this subject has been made in Germany where a large 
number of chc~nists  and physiologists arc busying them- 
selves in the experimental s tudy of thelaws of animal nutri- 
tion. They have already got so fai- as  to feel themselves 
warrautcd in computing the rclatire values of our  colnllloll 
foods, and a]-range the111 in tables, ~vhich  arc coining into 
popular use. T h e  valuations are based upon the amounts 
of albuminoids, crurbo-11ytlr:ttes and fats, each l ~ c i n g  ratctl :it 
a certain standard, just :IS a grocer makes out his I~i l l  for a 
lot of sugar, tea and colyee, hy rating each at :I certain p ~ i c c  
per pound, and adding the sums thus compotcil to maltc the 
\vholc bill. A table was given showing the co~nl~os i t ion  of 
alist of animal foods. T h u s  it appeared tliat, while mctlium 
beef has about three-fourtlls water and one-fourill solicls, 
milk is seven-cigliths water and 011~-oigl1tI~solicls. Assum-
ing a pint of ~nil l i  to lreigll :I pound, and speaking roughly, 
a quart of milk and a pound of beefsteak ~vould  both con- 
tain the same amount-about four ounces-of solids. Hut 
the quart of milk ~roulcl  not be ~vor th  as much for food ns 
the pound of steak. The  rcnson is that the nutrients of the 
steak are almost entirely albu~ninoid,  while the milk con- 
tains a good den1 of carbo-hydrates and fats, which have a 
lower nutritive value. Accol-ding to the v a l ~ ~ n t i o n s  given, 
taking ~ n e d i ~ ~ n ~  have foi- like mcigllts beef at roo, we s h o ~ ~ l d  
of flcsll free from bone : 

beef-- ............- 131ueii,h .................... 85,0
>Iediunl 
Fre\li milk.^ ................ 23.8 Rlackel-el.................... ~ 6 . ~  

SkinimeS milk ..-..---....... 18.5 Ilalil>ut--...................88.c 

Butter ...................... 124.0 Lake trout .................. 94.0 

Cheese ..................... r i5 .o  Eels ....................... n c  n
I 

Y,.-
Hens' eggs .................. ........................ 99.0

Cod (fresh fish) ............. .................. I C ~ . ~  


Flounders .................. ..................... 104.0 

Hallbut ..................... ............ 111.0 


Striped bass ..-.----......---79.0 1 Dried cod fish..^. ............ 346.0 


These figures difi'er widely from the market values. Hut 
we pay for our food according, uot to their value for nourisll- 
ing our  bodies, but to their agreeableness. Takiug the 
satnplcs of fish at their retail prices in the 1RIiclcllcto~rn, 
Corm., markets, the total edible solids in s t ~ i l ~ e d  bass came 
to about $2.30 a pound, while the Connecticut river shad's 

* Read before the A A. A. S. Boston, 1880. 
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nutritir,e material was bought at 11 cents per pound. The 
cost of the nutritive material in one sample of halibut \\,as 
57 cents, and in the other $1.15 per pou~lcl, though both 
were purchased in the same place at the same PI-ice-rj 
cents per pound,  gross weight. In  closing, Professor At- 
water referred to the widespread hut unfounded notion that 
fish is particularly valuable for brain food on account of its 
lal-ge content of p l~ospl~orus .  Suffice it to say that there is 
no evidence as yet to prove that the flesh of fish is specially 
richer in phosphorus than other meats are, and that, even 
if it mere so,  thel-e is no proof that it would be on that ac- 
count inore valuable for  brain food. The  question of the ' 1nouris11111ent of the brain and thr  sources of ii~tellectual 
energy are too abstruse for speedy solution in the present 
condition of our 1;no~vledge. -
A N A T O M Y  OF T H E  T O N G U E  IN S N A K E S  A N D  

O T H E R  R E P T I L E S ,  AND IN BIRDS."  iBY D R .  C.  S .  MINOT. I 
The tougue arises as a prot~tbei-anccon the floor of the 

mouth, which in the course of clevelopment acquires a mus- 
cular system ; the latter appears first in the reptiles. The 
principal muscles are the longitudinal arising from the 11yoid 
bones, morphologically a part of the branchial n~uscles.  In 
the crocodiles these are the only muscles found. In  the 
snakes, however, proper l i i~gual  muscles play an important 
pal-t, there being a distinct vertical t~iuscle between the 
C t ~ n t u ~ Z u s s i ,  muscles, one superior three distinct tr;insverse 
and two inferior, and finally a longitudinal muscle immedi- 
:itelp under the upper surface of the free portion of the 
tongue. Each n~usc le  is distinct and separate thi-ougl~out 
its wl~ole  course ; they can all be traced with facility. The 
disposition of the nerves and other parts of the tongue mas 
also described. The examitlation of the tongue of an A i i i r i z ~ n ,  
tlle common long-tail lizard, revealed a structure in all its 
features identical with that of the snake's tongue. This 
offers a confirmation of the view that lizards and snakes are 
closely related, for in no other class of I-eptiles has a snake- 
like tongue been observed. On the other hand, the tongue , 
of the C l ~ a m . ~ l e o nis peculiar. It has been previously 1 

studied bj- several authors, all of whom have committed 
important errors. The  whole tongue is exceedingly com- ~ 
plicated and difficult to understand. Tht: arrangement of 
the muscles is the most 1-e~nai-kableyet observed among 
animals, and they cannot he homologized with the muscles of 
the tongue of any other animal, until our knolvledge of the 
subject shall be greatly enlarged. Dr. Minot stated, while 
he had made new observations on the tongue of the cha- 
mzleon,  that he had been led to recognize more clearly, . 
than prerrious lvi-iters, the difficultj- of explaining the me-
chanism of the organ. The tongue of birds presents a uni- ~ 
form type, distinct from that of any reptile. The tongue 
has its simplest and lowest form in the crocodiles, is much 
advanced in thc snake and fissilingual lizards, rimarkably 
transformed in the charnreleon. and presents a special type 
in birds. These points are brought out by numerous mi- I 

croscopical observations on the nerves, blood vessels and ( 
other parts. -
SOME F A C T S  A N D  T H E O R I E S  B E A R I N G  A 

RELATION T O  T H E  I I I S T R I U U T I O N  O F  

O R G A N I C  F O R M S  ON T I I E  GLOBE.1. 
BY W. H. DAVIS. 1 

The author commenced by pointing out the fact that the 
inorganic conditions which surrouud us are in a state of 
change, ceaseless, and ever varying ; and illustrated tiiis 
portion of the subject by references to denudation and re- 
deposition of e x i s ~ i n g  land surfaces. It was then sho~v11 
that these inorganic changes could not take place \r i t l~out  
at the same tiine producing an effect on the organic world 
commensurate in some degree with the intensity of the inor- 
ganic change ; this led up to tlie question of the same area 
o i  the earth's surface at successire periods possessing a 
varying fauna and flora, and the light thrown by pa1:eonto- 
logical illvestigatioil upon the changes of land surface that 

;:: Read hefore the A.  A. -4.S.,Boston, 1880. 
t Read before the hletropolitan Scielltific Association, London, 

England, Oct. 12,1880. 

had talten place, and this ltno\vledge of past conditions in 
its turn tl~rowing an instructive light upon the former range 
of the various orders and genera of organic beings. Thus  
it rrras, that as there mas a perpetual ebb a ~ l d  flow and cease- 
less interchange of ii~orgailic structure, so the forms and 
types of life :.ffected by these influences are also in a con- 
tinual and col-responding state of unrest, from the nec-
essity of the two conditions being in harmony with each 
other, the organic and the inorganic. 

Tine first problem, therefoi-e, was, seeing that a change of 
tlie organism mas necessitated by a variation in the condi- 
tions of existence, whether these changed conditions a s  they 
arise were of themselves capable of inducing structural 
differences in organized forms subjected to their influences. 
Starting wit11 the negative view, it was pointed out that 
there were but rwo courses open to th- organism affected- 
llligration or extinction : but the former cause of itself in-
volveci a minor change of conditions, and as in the life his- 
tory of the earth, a second, third, or greater number of 
migrations were necescitated, at last the probabilities were 
of the environment of the organism being so varied from 
its prinlary condition that extinction in this case must also 
ensue. Thus  a form persisting through several or many 
periods of geological tiine mould be impossible ; but as 
this was contrary to many observed facts, the converse 
view was c l i s c ~ ~ ~ s e d ,  and actual structural modifications due  
to changed coliclitions referred to, as  in the case of animals 
and plants introduced into West Africa, South America, 
and other regions. Mimicl-y was also instanced as evidence 
of thc influence of inorganic form on living organisms. 
In  man the Europeo-American nation of the United States 
was quoted as an instance of a race being forined undcr 
our very eyes. 

It may, of course, be urged that the differences here 
pointecl out  are only of a character such as might 11e 
anticipated to have arisen, aud that, pendulum-like, they 
vibrate through a very small arc, and in 110 \\,a)- give rise to 
fr-es11 species, still less to fresh genera. The  next point, 
therefore, that comes in for co~~s idera t ion  is mhetlier these 
structural differences are ever commutative. TVe have seen 
that the change lvhich call be produced in a single species 
is not an alteration in respect of one character only, but  
an alteratiol~ of many characters affecting different parts 
and portions of the sanle organism. Now these modifica- 
tions, small as  they are (in comparison with the question of 
a coinplete change of species), certainly did not leap into 
being in a11 instant, but  have esliibited themselves grad- 
u ~ l l p .  Here,  thcn, is a starting-point for the cui~lulative 
evidence. The changes themselves, even so far as they 
have gone at present, are but expressed cu i~~ula t ive  results, 
and having become once established, it is only in accord-
ancemith what we have already seen to be the case, that 
with a further change of surroundings, a corresponding 
lllodificatioil must ensue, or extinction alone must follow. 
But in this argument n7c are not altogether left to the evi- 
dence as visible to the eyes of manli i t~d during the historic 
period, but  a mass of the facts of palzeontological histoi-J-, 
some embryological investigations, and maily zoological 
observatiotls are absolutelj- inexplicable save on these 
grounds. If we trace the connections of the reptilian and 
avian forms, the progressive stages in time of thc Equidzc, 
or the changes in structure of the more lowly Ammonitidze, 
the saine answers must be given, that the extremes observed 
in the respective groups have been the result of a cuinula- 
tirre modification clue to the types of life being in a condi- 
tion of instability, and ever seeliing to bring the l~~se lves  into 
harmon!- with their inorganic surrounclings. 

In  further illustration of this portion of the subject, sym- 
pathetic ~nodification or  correlative aclaptation may be noted, 
as  when the change of one structure in an nnimal induces 
changes in other structures remote and apparently uncon- 
ilectetl with it, as in the pigeon, the beak ant1 toe lengthen- 
ing and shortening in unison. 

Degeneration mas strongly insisted ~ ~ p o n  a factor in as 
proclucing fresh typcs, et~ually with l~rogressive ~noclifi- 
cation. 

Passing, then, to the various viexvs entertained as to the 
causes of the prescilt geograpliical distribution of life, the 
doctrine of specitic centres \\,as explainetl, the author main- 
taining that this idea was, in effect, but  the old teleological 
a r g u i ~ l e ~ l t  every organism was creatod for a defiuitethat 


