
bhefnrfaceiNwa.rds into thé crystaHine sniphate. Fnrther.baj-mm
satphateisIcnow.BtooccnrMapsendomiorphofb&rytoealoite.

Thé abondant présenceofcàlomm sntphate in the sandstone in the
rieighbômhood of Nottingham points to the probability of thé barinm
sulphatehaving been formed in ~<!f by thé procesa of double decom-
position, and probably from barium cajbonate which haa been fonnd
e~ewhere in sandstone beds of the same formation.

~XV. "Deposits of Barium Sniphate from Mine-water." By
FRANK CLOWES,D.Sc.,PnncipatandProfe88orofChemi8try
&udMetanurgymUMVer8)tyCoI)ege,Nottingham. Com-
municated by Professer ARM8TRONG, F.R.S. ReceivedJune 6, 1889.

Spfciniens of rpma,rkab)e dpposita which have fo~'mc'<~ in the water-
boxes of coal-minea in the nei~hbonrhood of Newca.stIp-npon-Tyno
hn,ve been for màny years in the possesaionof the Muséum of the
Durham Co)ipg~ of Science.

A rongh a.naiy~Is bas been pubHshed by J. T. Dann (' Transactions
of the Newcastle Chemical Society,' vol. 3, p~ 261) of an ~ppart-ntiy
similar deposit, which was forrned dnrin~ the antamn of 1876 in the
Jane Pitat Waiker. Dnring this short period the sectionat area of the
hox had been reduced by the deposit from spven and a half square
.itiches to less than half a sqnare inch. and hnd been in ptact-s a)must
comp)ete!y ciosed. Thé deposit consisted, of Loyers which were
aJtornate)y white and brown, and was moderately soft. Anatysis
showed thé percentage compofiit'ion to be 90 uf BaSO,, 8 of SrSO.,
1 of CaSO), thé rernainder consistm~ mainly of SiOz, At~O~, and
Fe,0,. The watcr passing throllgh thé box at tho time of the
examination containedno trace of barinm or of strontium.

Another similar deposit was found by Dr. Richardson (' Brit.
Assoc. Report,' 1863) to contain about 00 per cent. of barium
sn)phate and 3 of calcium sulphate, the remainder eonsistino- of
silica, alumina, ferrie oxide, and moisture.

Professor Lebonr states thé pipes whieh convoy water from the
eoHiery workin~R of the NewcMt)e district are frefjnentty entirety
btocked in a short space of time with deposits, amongst which barium
stdphate is se)df)m nbse.nt, and is often thé chiéf constituent; and he
draws attention to the fact that veins of harinin sulphate are by no
msans uncornmon in the coal measureaof that district.

Ttlia déposition of barium sulphate is of 'interest in connexion
with the discovery of the sulphate as a cementing material in sand-
stone near Nottingham, and as no comptete a~a.)ysis existed of the
water-box deposits in- the Dnrham College Museum, Professors



Bedson and Lebonr have kindly furnished me with sections for
ebemicat extnntMttM'n. The following results were yielded by the
analyses:–

H~ton, N.w~m,
boï-deposit. 1 bo~-depoMt.

LoM<ttlOO°. C'83 0-26 0-3~
Ix)Mbyig!tition. 2!5 151 195F<~0,+A~O, 6 M 0-12 0-37BaO. &6-?2 6130 6109SrO. trace 035 CMC&0. 100 070 08.2MgO. 012 014 trace80~ 3110 8380 3282SiO. 119 053 022

A))<a))f),&c.(byd.eer<-nce) 1-36 129 226

BaSO~8637 9335 9303

Thé above deposits were main]y bnn'-cf(]our"d with thin layers of
brown interposed they were soft and loose, powder being easily
drtached by rubbing thé surface with thé nng-er. There was no
appea,rance of crystaHisation, but every indication <j{ the deposit
h~vin~ been fnrmed by rapid précipitation.

Profesaor Bedson ('Jonrn. Soc. Chcm. Indnstry.'voi. 6, p. 712) and
othcrs have found barium chloride to be a common constituent of
colliery waters of tbe district in whieh thé above deposits hâve been
formed. Rchitivety large qua.ntities of the chloride have bèen found
in some of thèse samptea. Thé déposition may possihiy arist- from
thé admixture with such water of water containing sniphuric acid or
ferrous sutphate, or both; since these substances are con.staut)y
formed by thé oxidation of pyrites in thé coal or in thé asaociateti
ubate beds. Or thé batium sulphate oecurring in veins in the c~al
tneasures may pass int;) solution under conditions yet unicuown, i),nd
Le deposited again as such.

Bisehof mentions that hot springa ma,y contain BaCOa and Na~SO~

tn~ether in aobjtiou; since at high tempcra.turea thèse substances do
tK)t under~ double décomposition- Such a spring w.~terwi!~ bowever,
dcpusit HaSO< as it coo)a; since at ordinaryatmo.spheric temperaturea
!!aSO) and Na~COa are prodnced by thé interchange of constituent!
I'ossib)y :t)tet'atiou of température may in a si<nila,r niauner give rise
to the above remarkabtewater-buxand pipe deposits..

Possihly the deposition of barium sulphate in the form of sta)hctite,
which has occurred in some parts of Derbyshire,ma.y be dn& to ttie
Mme causes aa thèse mine-waterinciustatitUts.'·~



XVI. "Protoplasmic Movoments and their Relation toOxygen
Pressure." By JAMES CLARK. Communicated by Professor `

VINES, F.R.S. Received June 19, 1889.

(Abatraot.)

That the presenceof free oxygen ia one of the essentiel conditions
of protoplasmicmovementa bas long been reoo~niaed. Further than
thia howeverthe subject haa not hitherto been inveatigated.

The following are the results of a. long aeriea of expérimenta made
to ascertain the minimum pressure of oxygen necessary to reatore the
streaming, amœboidand ciliary movementaof protoplasm after they
have come to reat in the absence of that gaa. The object experi-
mented upon waa in each case placed in a hanging drop of water and
expoaed to an indifferent gas such aa hydrogon or nitrogen, or etae
put into connexion with the exhanated receiver of an air-pnmp. In
thé foi'mer case when thé obaerved movement had ceased a ourrent of
indifferent gaa containing a de6nite percentage of oxygen was pasaed
over the object; in thé latter a small quantity of airvasadmitted
and the preasnre registered. By ~arylng in successive expérimenta
the percentage of oxygenmixedwith the diluent gas, and the quantity
of air admitted into the air-pump, the minimum pressure of oxygon
neoessary to restore movementcould be ascertained by both methods,
so that one could act aa a check upon the other.

In thia way the minimum for the atreaming movement in the
plasmodiaof Myxomycetes, and in the cells of haira, of parenchyma,
of xytem, phioëm and cambium was fonnd to vary from 1 mm. to
over 3 mm. It waa lowest for the plasmodia of Myxomycetea, the
minimum for C~OM~ftOf~Madifforme being 1 mm., and for Dt~yMtttm
.farinaceum 1-2 mm. Except with very old plasmodia the results
obtained even with nnfavourable specimens rarety exceeded 2 mm.With the vegetable cell the variation waa much more extensive. In
suoh a favouraMe object as the root haira of 7rianea bogotensis aminimum of 1-2 mm. was occasionaUy obtained, whereas for the
partly cuticularised Jeaf haira of !7Wtca americana it sometimes
exoeeded 3 mm. With the cells of the parenchyma the expérimental
dimonttieawere nauaUyvery great, and for those of the xy!em, phloëm,
and cambium atill more so. With the former the minimum found
for eaeh plant mauat)y lay between 2 mm. and 3 mm., and was some-times even less. With the latter, cella of ail tbree were fonnd which
gave similar reautta but theae were rare, as death of the cell contenta
usually arreated thé experiment. It apema probable however that if
variation dme to experimental dimo~Itiea and thé reaistance of the
cell wall to the ~Ma~ge of oxygen could be eliminated, the minima




