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and possessions which [he toolt?]." This version 
differs slightly from the one offered by Mr. Pinches, 
but not as to the revolt of the troops of Astyages, his 
delivery to  Cyrus, and the capture of Ecbatana. 

The accounts of Nabonidus ancl of Cyrus vary 
somewhat. The language of the former implies a 
battle in which Cyrus defeated the Rledes and cap- 
tured astyages, but does not mention a revolt, nnr 
the capture of Ecbatana, tlie Median capital. The  
account by Cyrus, b e i ~ ~ g  the state annals, is likely to 
be the illore exact, and enters more into detail than 
that  of Nabo~~ idus ;  but the two are not a t  all contra- 
dictory. All that Nabonidus wislietl to record mas 
the overthrow of the Median power arid the capture 
of t hek  king, and it was uniinl?ortant whether this 
toolc place in battle or by mnliny. I t  may be that 
he  did not ],now t t ~ e  details of tlie war, or it is possi- 
ble that  one division of the Mcd~an army gave battle, 
~vliile another mutinied and delivered Astyages to 
Cy~ns .  Tliere is an apparent difference in the two 
accounts as to the date of tllr capture of Astyages. 
Accoriling to the Cyrur, test ,  tliis event tool< place in 
the  sixth year of Nabonidns, nhile Nabonitlus says 
that  it occurled in the ' t h ~ r d  year ' I t  is, llo\vever, 
not clear from what l~oint  Xabonidus reclions, -per- 
haps from the date of liis dream. 

There is rio~lling in eitlier of these accounts to 
show whether Cyrus was in any may connected by 
birth m ~ t h  Astyapes. As to the relation of the coun- 
tries of Media ancI Per-ia a t  t l ~ i s  time, i t  is clear, 
from tlie langnage of Nabon~tlus, that  Perbia mas a 
very small power; and if tlle word ' h i s  servant' 
(aradszc), as applied to Cyrus, means the servant of 
the  hledes, the conclusion mould be that  Cyrns was 
a t r ibuta~y king to the ;Iledian power. This agrees 
with tlie statetilent of Herodotus (i. 107), that Cam- 
byses, the father of Cyrus, was considered by As- 
tyages as of respectable family, but inferior to an  
ordil~ary Llede. N~colaus of Damascns also ilialres 
Persin. subject to Media (Xuller, Frccg. hist. GP., iii. 
399, Fr. '36). 

I t  is certain that the tngstery surrounding the rela- 
tions of the RIed~an and Persian coarts and people 
can never be cleared up with tlie aids hitherto pos- 
sessed. Nothing but the conten~pora~leous literature 
of these peoples them,elves, and of rieighboring peo- 
ples, can ever solve tlle problem. 111another iuscrip- 
tion Cyrus calls himself the Iring of Babylon, son of 
Cambg ses king of Anian: grandson of Cyrus lring 
of AnLmi, descendant of Si:pi; king of Ansan, royal 
offspring (V. Ravl 33). Thla lar~guage is, however, 
not iriconsistent with t l ~ e  tradition, so strongly repre- 
sented by t l ~ e  Greelis, tha t  the I'ersians mere tribu- 
tary to tlie Mcdes. To  leave the governrnerlt of 
subject nations in the h a ~ ~ d s  of native kings was the  
rule in the later centuries of the  Assyrian empire, 
and the RIedes may well have practiaecl the same 
policy. I t  was sufficient that the vassal king sent 
his yearly tribote, and, on proper occasion, kissed 
the foot of llis rnaster; but further tliari this was not 
required, and he was regarded as king in his own 
tribe or nation. 

A word as to Anian and Anzan. These are geo- 

graphical terms, --the first a city; tlie second appar- 
ently a lalid, because preceded by the sign for a 
country. But since this sign often represents a city 
also, it may well be that  Arlsan and Arizan are only 
two different ways of writing tlle name of the same 
place. This seems to  be also the opinion of Profes-
sor Sayce ( T ~ a n s .  soc. bibl. nrci~. ,iii. 475). Probably 
there mas both a city arid a country Angan, or Aiizan. 
But what mas Angall? 111the same inscription 
Cyrns calls himself king of Ansan and king of Per- 
sia (Parsu, ~ ' Y U I ~ S .soc. bi61. arch., vii. 155, 159). Pos-
sibly A~i i an ,  or Anzan, was origi~ially the name of a 
tribe, city, and district, to which Cyrus arid his fam- 
ily beloriged. 

Anothcr temple which Nabonidns restores is the  
celebratecl temple of the Sun-got1 at  Sippar. Nebu-
chadnezzar, lie relates, liail restored this edifice, and 
hati sought for cylinders, but witl~out success. But  
Nabonidus was determined to find the inscription of 
the founder of the temple; and his search was re- 
marcled, for, a t  a depth of eighteen cubits, lie came 
across the cylinder of Narani-Sin, son of Sargon, 
which no kiiig preceding him hat1 seen for ' three 
tliousand two hundred years.' Accortlirig to the 
cus ton~of tlie Biiigs, lie placed an in scrip ti or^ of his 
own by tlie side of that  of Nararn-Sin. As tlie date 
of Nabonidus mas about 550 KC.,  that of Naram-
Sin would go back to  3750 U.C.  But even at  this 
time civilization niust have been far advanced, for 
Sargoii, the father of Narain-Sin (if the  same as the 
Sargorl of Agane), had in his library an astronoinical 
work compriaing sevellty tablets. Witli tliis ancient 
date would agree the statement of Sargon It., king 
of Assyria 721-705 G.C.. tliat three liundred and 
fifty princes llad preceded him on the throne (Cylin- 
der inscription, 1. 46), and the long list of Babylonian 
Icings, nurnberir~g, before the tablet mas broken, two 
h ~ ~ n d r e dor more. 

A tliird ternple, which Nabonidus restores, is tliat 
of the goddess Anunit a t  Sippar. Gy Rigging he  
found the inscription pf the last king who had re- 
stored the temple, S(iggukti-Burta,S., son of IiudQi-
BBZ, about 1050 B.C. Antuiit, goildess of this temple, 
seems to be the planet Venus as morning and as 
evening star. 

These two celebrated teniples at Sippar are men- 
tioned several times in tlie cnrieifoi'm literature. 
From Berosus, also, we know that the people of Sip- 
par were devoted to the worship of the sun, for h e  
calls the place 'city of the suri ' (Cv TAXEL+?Lieu B ~ n a 6 -
poi r ) .  I t  was also, no doubt, as a part of this worship 
that the people of Sippar, whom tlie ilssyriau lcii~g 
settled ill the land of Samaria, br~rned their cliilclren 
in the fire (2  Kings, xvii. 31). D. G. LYON. 

OCEAN 'WATER A N D  BOTTOiMS. 

TXE ocean explored by tlie Norslre Nordhavs 
expedition, 1870-75, was a part of the North Atlan- 
tic lying to the west and north of Norway. The sea- 
water was especially studied in order to ascertain, if 
possible, whether the relation subsistilig between its 
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component parts varies sufficiently to admit'of deter-
mining its fluctnations by tlie rnost exact analytical 
methods, and whetl~er, in that  case, it mere possible 
to detluce some definite rule regarding them. 

As the result of the analyses, L. Sch~uelck con- 
cludes, "Tlle hypothesis wliicll assumes the ocean to  
consist throngllout its entire depth of one homoge- 
neous fluid, in which the niost accurate of chen~ical 
analyses shall fail to detect dissimilarity of cornposi- 
tion, has received from the experiments here described 
probably stronger confirmation than from any that 
have gone before them." Some of the most interest- 
ing results are tabulated as follows, the first table 
showing the mean amounts of certain substances in 
sea-water at  various depths, and the second showing 
the same for different parallels of latitude: -

--- .-.-. 

Inter. 1 

I deptlis., 

Specificgravity . . . . 
Chiol.ine . . . . . . . 
Caloium oxiile . . . . . 
hlagr~esium oxide 
S u l i c  o i e  . : : : 

Specific gravity . . . . . 1.0265 1.0268 
1.937C h i .  . . . . . . . ::%J' 1 

~ l c i ; x i d e .  . . . . . 0 0 0.0579 0 G i 7  
Maqnesiunl oxide . . . . 0.2190 0 2219 0.2205 
Sulphnric oxide . . . . . 0.2208 0.9210 0.2223 

The mean oalue of the salts occurring in  sea-water 
is given as follows :-
CaCO,, CLtS04, Mg;304, XgCI,, IiC1, NaHCO,, NC1. 
0.002, 0.1395, 0.2071, 0.3561, 0.0747, 0.0166, 2.682. 

Hence 100 parts of dry sea-salt contain -
CaCO,, CaSO,, MgSO,, JIgCl,, KCI, NaCO,, KaCl. 

0.057, 4.00, 8.93, 10.20, 2.14, 0.475, 76 54. 

The ocean-bottom stndied is especially interesting 
from the amount of present ancl past volcanic and 
glacial activity in the lands snrro~inding it. Here, as 
elsewhere, depth mas fonnd to be the principal factor 
in deterrni~~ing Alongtlie character of the deposits. 
the  coasts of Norway and Spitzbergen, generally at  a 
less depth than five hundred fathoms, the bottom 
was f o ~ ~ n d  lo be covered with a more or lers plastic 
gray clay. I t s  coarseness or fineness varies consid- 
erably; and grain8 of quartz, as a rule with rouncled 
edges, constitute the chief porlion of the mineral 
particles in i t  A t  the approximate depth of from 
five hundred to a thousand fathoms,,a brown clay is 
found, fornling a transition from the gray clay to the 
true oceanic deposits. 

A t  nearly all depths below a thousand fathoms, and 
oftentimes a t  less depths, is a fine light to dark brown 
colored deposit containing minute white shells of the 
genus Biloculina, in size and shape like a pin-head. 

This shell gives name to the clay, which corresponds 
approximately to the Globigeriria ooze of the Chal- 
lenger expedition. The ground is taken, that the 
power of sea-water to  (lissolve the carbonate of lime 
of the forarniniferal shells is not owing to the greater 
amount of carbonic acid at  great depths in the ocean; 
for the observations of Xr .  Torn$e showed that  the 
sw-water illvariably reacted as an alkali, and hence 
the carbonic acid could not be free. Again: the 
latter was forind to be about the same in the depths 
of the ocean as on the surface; while the general 
unifornlity of composition of the sea-water, as shown 
by nunlerous investig~tioiis, renders it improbable 
that  any deviation in amount of carbonic acid oc-
curs; hence the power possessed by sea-water to 
dissolve carbonate of lime does not depend upon the 
greater or less proportion of free carbonic acid. 

The bottom of tile sl~alloxv ocean between Norway, 
Beeren Eiland, Spitzbergen, and Novaia Zemlaia, was 
fonnd to be covered with a greer~ish-gray clay con- 
taining but few anirnal remains. Minute and gen- 
erally sharp-edged quartz grains were the principal 
constituent. This deposit was ternled the Rhabclam- 
mina clay, from a gerlr~s of Foraminifera which often 
abounds in that part of the ocean-bed. This clay, 
according to Schmelclr, originates from the 'decom- 
position of quartzitic roclrs,' especially those of 
Beeren Eiland. 

Off the volcanic island of J a n  Nayen, above the 
six-hundred-fathom line, occurs a deposit of dark- 
gray sand, and sabnlous clay containing fragments of 
basaltic lava, olivine, augite, etc., ~vhicli seen1 to have 
been derived from the volcanic de'bris of the island. 

An  ilnportant fact bearing on tlie question of the 
distribution of de'bris by bottom-currents in the 
ocean is tlie statenlent that "all samples of water 
brought up  from the bottom mere perfectly clear, 
without a trace of floating particles." 

Tlie occurrence of nunierons stones and pebbles on 
the  sea-floor, as well as not n~lcommorlly a roclry bot- 
tom, is of interest. The pebbles decrease in size and 
number in going from the shore towards deep water. 
While rare in tlie deep water south of the 73d par-
allel, they are quite common in that to the west 
of Spitzbergen and Beeren Eiland, where drift-ice 
abounds. Out of three hundred and seventy-five 
stations, pebbles and fragments of n~inerals and roclrs 
were dredged a t  a hundred and twenty-three of 
them, while at  many others no sample of the bottom 
could be obtained on account of its roclry condition. 
Of especial interest is tlie finding of numerous frag- 
ments of flint and chalk, a fossil (belemnite) from 
the challr, fragments of coal, and some striated stones. 
Other pebbles and fragments found were marble, 
limestone, granite of various kinds, sandstone, argil- 
lite, quartzite, flint, challr, granitic veinstone, cluartz 
porphyry, gabbro, basalt, pumice, amygdaloidal rocks; 
cliloritic, hornblendic, quartz, mica, and other crystal- 
line schists; calcite, quartz, mica, hornblende, fel- 
spar, asbestos, coal, olivine, augite, coral, shells of 
various kinds, rotten wood, etc. 

Scllmelck concludes that organic agency is a sub-
ordinate factor in the formation of the floor-deposits 
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of the northern ocean, as is volcanic de'bris, but that 
the chief portion of the material consists of the solid 
matter carried out to sea by drift-ice and glacial riv- 
ers. M. E. TVADSWORTE. 

T H E  N A T U R A L  HISTORY OF IMPLE-
MENTS.1 

"WHEN will hearing be like seeing ? " says the 
Persian proverb. Words of description will never 
give the grasp that the mind takes through actual 
sight and handling of objects; and this is why, in fix- 
ing and forming ideas of civilization, a museum is so 
necessary. One understands the functioil of such a 
museum the better for linowing how the remarkable 
collection formed by Ben. Pitt-Rivers came into ex- 
istence. About 1851 its collector, then Col. Lane 
Fox, was serving on a military sub-committee to ex- 
amine improvements in small arms. I n  those days 
the British army was still armed (except special rifle- 
men) with the old smooth-bore percussion niusket, 
the  well-linown 'Brown Bess.' The improved wea-
pons of continental armies had brought on the ques- 
tion of reform; but the  task of this committee of 
juniors to press changes on the heads of the service 
was not an easy one, even when the Duke of Welling- 
ton, a t  last convinced by actual trial at  the butts, 
decreed that he would have every man in the army 
armecl with a rifle-nlnsliet. Col, Fox was no mere 
theorist, but a practical man, who knew what to do 
and how to do i t ;  and his place in the history of the  
destructive machinery of war is marked by his hav- 
ing been the originator and first instructor of the 
School of muslietry at  Hythe. While engaged in this 
work of improving weapons, his experietice led his 
thoughts into a new channel. I t  was forced upon 
him that  stubbornly fixed military habit could not 
accept progress by leaps and bounds, only by small 
partial changes, an  alteration of the form of the bul- 
let here, then a slight change in  the grooving of the 
barrel; and so on, till a succession of these small 
changes gradually transformed a weapon of low or- 
ganization into a higher one, while the disappearance 
of the intermediate steps, as they were superseded, left 
apparent gaps in the stages of the invention, -gaps 
which those who had followed its actual course knew 
to have been really filled up by a series of interme- 
diate stages. These stages Col. Lane Fox collected 
and arranged in their actual order of development, 
and thereupon there grew up in his mind the idea 
that  such had been the general course of develop-
ment of arts amongmankind. H e  set himself to col- 
lect weapons and other implements till the walls of 
his house were covered from cellar to attic with series 
of spears, boomerangs, bows, and other instrume~its, 
so grouped as to show the probable history of their 
development. After a while this expanded far beyond 
the limits of a private collection, and grew into his 
museum. There the student may observe in the ac- 

1 Extract from a lecture on anthropology, delivered Feb. 21, 

at the University muscum, Oxford, by E. B. TYLOR,D.C.L., 

F.R.S. From Nuture of May 17. 

tual specimens the transitions by which the parrying- 
stick, used in Australia and elsewhere to  ward off 
spears, must have passed into the shield. I t  is re-
markable that one of the  forms of shield which lasted 
on latest into modern times had not passed into a 
mere screen, but was still, so to speak, fenced with. 
This was the target carried by the Highland regiments 
in the low conntries in 1747. I n  this museum, again, 
are shown the  series of changes through which the 
rudest protection of tlie warrior by the hides of ani- 
mals led on to elaborate suits of plate and chain 
armor. The principles which are true of the develop- 
ment of weapons are not less applicable to peaceful 
instruments, whose history is illustrated in tllis col- 
lection. I t  is seen how (as was pointed out by tlie 
late Carl Engel) the primitive stringed instrument 
was the hunter's bow, furnished afterwards with a 
gourd to strengthen tlie tone by resonance, till at  last 
the  hollow resonator came to be formed in the body 
of the instrument, as i n  the harp or violin. Thus the 
hookah or nargileh still lieeps something of t l ~ e  shape 
of the cocoariut-shell, from which it was originally 
made, and is still called after (Persian, ndrj i l= cocoa-
nut) .  But why describe more of these lines of de- 
velopment when the very point of the  argument is  
that veibal description fails to do them justice, and 
that  really to understand them they oug l~ t  to be fol- 
lowed in the series of actual specimens? All who 
have been initiated into the principle of development 
or modified sequence know how admirable a training 
the study of these tangible things is for the study of 
other branches of human history, where intermediate 
stages have more often disappeared, and therefore 
trained skill and judgment are the more needed to 
guide the imagination of the  student in reconstrnct- 
ing the course along which art  and science, morals 
and gove~nment,  have nioved since they began, and 
will continue to move in  the future. 

T H E  INTELLIGENCE OF T H E  AMERI-
CAN T U R R E T  SPIDER. 

AT the meeting of the Academy of natural sciences 
of Philadelphia, June  19, Itev. Henry C. McCook 
exhibited nests of Taientula arenicola Scudder, 
-a species of grouud spider of the family Lyco- 
sidae, properly known as the turret spider. The 
nests ill natural site are surmounted by stluctures 
which quite closely resemble miniature old-fashioned 
chimneys colnposed of mud and crossed sticks, as 
seen in the  log cabins of pioneer settlers. From 
half an inch to one inch of the tube projects above 
ground, while i t  extends straight downward twelve 
or more inches into the earth. The projecting por- 
tion, or turret, is in the form of a pentagon, more or 
less regular, and is built up  of bits of grass, stallis 
of straw, small twigs, etc., laid across each otlier a t  
the corners. The  upper or projecting parts have a 
thin lining of sill<. Taking its position just inside 
the  watch-tower, the spider leaps out, and captures 
such insects as may come in  its way. Nests had 
been found at  the  base of the Alleghany Mountains 


