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Definite cooralilated movements and behavior pattelns was unknowD until

sFecific behavior patierns have bo\ca rec' Silarp (1914) descdbed a centered systeq

cgDiz€al in the protozoa, particularly the of fib ts linking all the cilie lnio a sin'

ciliates, since the work of JeMlings gle mortrlhological unit, the neptomotot

(1906). The morphological basiF of these system. Taylo! (1920) altd vadous lat€r
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ty slope gradients. The rate oJ accelera-
tioo of both lntrdls of erosion is rapid. o11

mcst landls itr the Northwest.
3. The problems of acceleratedl orosion

in the Intemountain Zone of the Pacific
Northwest are different from those irl
the North ?acific Zo[e. Control of ero-
sioD is also differclt in tlese two divi-
sions. The damage caused ty elosjotr irr
th€ Irlte1:noutrtail1 Zotre is mostly alilect,
Nbile that in tle North Pacific Zore is
also indlirect. In the latter l!)oals are
especially dlestructive.

4. Th€ distf,ibution of ercsion by classes
orr agdcultural anct gaazilg lrnd iu the
I[tetmountain Zone shows that the la,rger
p*rt of each type is alreadly teriously
ehded, ofiy a small proportion is ade-
quately protecteil and little i3 efltirely
rlrinedl, andl that much of the landl can
be rotained for its presellt use il ero-
sron control meagules are imrdediately
initituted, Solle general contlcl measures
are suggestecl. On forest laudls, seriofls
erosio[ is less extensive but has occuxled.

3. It is sho$n that theft is a critical
point after which the remova.l of slightly
Riore cover or contlnueal imprtper lanal
flaEagemetrt gaeatly accelerates erosioD
plocosses. The indireci effect of etosion
ajter this point is reached is often as
irnportant as actual FoiI losses" Refeletrce
is mad€ to fln-off, gaound water supplies,
flooils, soil accumulatiors atrd nr.tural re-
vegetation.

6. Bestoration of vegetatioE by llatu-
ral succession u[dler tr,rop€r protectioD is
still possille and ecooomical 0D most of
the l.arge anal forest lauds, If ercsion colr-

tiAues unchecked tlis cafiDt bs alone,
There is an apparent balaDce betweel
tle degree of cover depletior, erosion anal
leregetation. On agucultural hual irr|por-
ta[t changes ill uso andl mana.gement must
l)e made to pFtect soil dnring critical
erosion periodls,

7. It is prolable that geologic lorms
of elosiotr are a factor i! flood aonditiong
i]r the North Pacific Zone. A(celeratett
elosion also occrl1.s, The exact extelti of
each of the8e kiudls of erosioD. is not
knowl but mole attentiol must be give]t
to the cotrtrol of the acceleratecl pnase,

Tle $nthors gratefully aekrowledgo the
"nol-rFrion oi tho U. S. l .orpst Sprvi.e,
the U, S. Indi&n Service aatl the Bureau
of Chemistry and Soiis in making this
survey.
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lrorkers severedl some of these fi]rrils by
nlicrodisseetion methodls artl dlerironstrat
ed a resulta[t alisorgatrization w]ich they
attributed to the severing of the neuroial
fibrils. The oaturai occurrence of a $imilar:
condition was foundl iD tte fish-parasite
Irhthyophthidus (Maclennatr 1g3b) dur-
iD€i the reorganization foUoving multiple
CivisioEs. The tongitudinat somatic fibr.ils
Ioso all connectotr with each othe! and
sith the controlling centers, Tbe behavior
pattern also shows a charactetisLic c}}ange
-the ciliate metely rolls arouril ajnless-
ly insteact of proc€eding rapidly in a
sliral couNe as is the case wheu tho
fillils are connected, Itlein. (1934) tr)ro_
duced a disorganization both i.l1 ure [€u_
roDrotor system audl i.n the beh3vior pat_
tern of freeli\ring ciliates by exposues to
poisons, alkaloids, ultra-violot rays, x-rays,
o4d raclium ehatratiotr. The 1)lllpose of
t1e expedments recordlbdl }elow was to
repeat andl to extend some of lllcil1's work
using fchthyophthirius, a cili6te whose
cltology is thoroughly known for all
stages in the life cycle. The c:ileriments
Were dlesigned to show rrlether, iD diluie
Solutiol1s, poisons are specific for thc reu,
ronotor systen anal also to see whether
tlere is any variation in suscoptibility iD
the vadous patts of the neuro:rlotor sys_
tem.

1\4ETIIODS
The following solutio[s were osed: N/20

KCN. tr a Chlolotone, t  .  ncrrtrr l  redl,
and 1% janus green, This rattrer miscella_
Deous gt:oup of reagents $as selrcteal fot:
tbe expedments becatse their action oD
the ciliate is relatively slow so that the
c:, i  oplasmic changes can be slrrdl iedl i !
cletai l .  A sedes of al iht ions.!ras Inaale
['ith tap water (a medtium iI1 shich the
ci.liates can encyst al1d reproduee freely)
anal groups of ciuates were placcal i! each
dilution. Thus indivialual variations ilr
susceptibiuty sere countefbalaliceal. The
tlrc of two n\rital' dyes as poisons w.as
suggest€d by observatio[s otr overstainedl
sl)€cimens. They ploduce no abuomalities

'whea usecl in sufficiently dlilute solutiotrs,
lut in stroDger solution6 aro defitritely
deleterious. The most instructive cases
'lvere those in which death occ[rrecl in Irot
less than 24-28 hours, Sholte alld more
violent aleaths do not allow su{ficieDt
tr:re for gauging interference xrith such
Frccesses as redifferentiation, Some series
*'ere auowed to proceed undisturled, in
olhers characteristic specimens were fixedL
at inteftals andl impregnated ly Kleitr,s
silver,line method.

OBSER,VATIONS
None of t}le solutions used .was founal to

Le specific for the [euromotor syste&.
The contractile vacuoles s}low the fi8t
sig11s of alnormality, then the endoplasm,
aud fil1ally the neuromotor system. The
nuclei are extremely resistant andl show
little or no change even whel1 the tr]€llicle
h:rs ruptured andl they lie nake.i in the
strrounding mealillm.

Changes ir1 the contractile vac.ucle axe
lLe host dlelicate indicators of abnorma,I-
if.y. Mild poisonitg does not linder the
accumulation of waier and the erllarge-
n.€Jnt of the vacuole, bllt it does hinder
ardl finally stop the alischarge of the fluid
coritents. Systole is jnitiated by a solu-
tiolr of the surrounding cytoplasn (Mac.
lennan 1932) but in the l)oisr,4ed tudi-
vidluals, the cytoplasm which is normally
i! a thin gel dudng diastolb, canqot re-
t]lu to the sol form. As a lesult, txe-
mcnd[o11s vacuoles are fomedl which dis-
t4ndl the vrhole i[dividual and finatly
discharge intemally to tlihte the endlo-
plasm. Brinley (1928) and flepeschki[
(1932) workitrg on other aspec{:s of nar-
cotics and poisoos also foflnd this initial
increaso in the viscosity of the ct-toplasm,
fllc effect is not specific for ibe poison
usedl }lrt is foulltl sith all the solutions
ured.

The coordilation of the neutomotor sys.
tem is apparently unaffectedl duting these
carly stage6. Normal behavior, iocluatlng
thg feeding reaction, cotrtinues so that
large ahounts of wate! continue to be
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ing€sted with the foodl. vacuoles, This
heighterls the effect of the failule of
dillstole in the cotrtractile vacuoles.

Defluite chargos in the [€uromotor sys-
tem dlo occur alter a consideroble peliod.
I'irst, the oral cilia beat morc slowly thatr
the body cilia and fi[ally ceas€ altogeth-
et. Then lbe body cili& lose their coordi-
natedl leat and fiually becomc quiescent.
VtheD the fibr{ls are staitred accoriling to
the silver metJlods of Kleiq it is seell
that they have become thin anal incotr-
sFicuous. This change is alifficult to u8e
as a critedon of change becaLse of the
aDtoutrt of yadation inlelent in &etlods
using silver impregration. To overcome
tlds difficulty youDg ciliospores were tak-
er! during ihe period lvhen real,.ffelelrrra-
tiotr of the molrth occu$ in the hope that
young fibrils in the process of fotanarroo
would be more susceptible and show alefi-
nite morphological evidencet r,f distul-
bance, Positive results were attainedl .with

cl{oreione in 7/4-I/8 saturatedl iolutron.
Thg number ol oral fihils were coont-

ed in tFo alifferent sedes both of which
were flxedl anaL impreglateal 24 horrs after
eJicystment, One set:ies .was tbe normal
control, the other had been immerseal in
1/iJ satumtedl chloretone for 2,1-86 hours.
The normal controls possesseal 5-9 oral
fibdls, and 65% }.ad, 6. The poisoneat iI1,
dividluats hatl o-3, gooh }]ad onit/ one. In
tLe same two series the trumber of longi-
ttdinal somatic fihils on one side wene
colhted as a measure of the clanges in
the somatic cilia. The numler of rolrs i
the normal coltrols v\ras 19 2?, in the
poisonedl ioalividuals 21,26. Iifty per ce[t
of the controls }.ad, 20-22 a-or-<, 60% of
tle poisonedl ones }]ad 2l-22 rows, Tre
t01,al number of somatic rows in each
ciliate is very nearly twice thc numbers
givel above. The fuy silverlite methoal
stains only the outer half-srrface, the
half-surface attachedl to the slide is un-
stained.

The diffelertiation of the morth is in-
httited by chloretoue, the somrtic flbrils,

ho'wever, were unilisturbeil. The somatic
fibdls undetgo Eost rapiil mxltlplication
some time befole excystmert {hile the
oral fildls are differettiated to a large
eytelrt after excystmetrt. The conditiotg
ot'the experimetrt were such thlr,t tbe io-
hibiting enr.ironment was applied to fu.lly
alifferentiateal sobatic fi]Iils and to oral
fjbdls dght iu the process of differetrtia-
tion. Thus a dilutiol wbich is lnsufficient
tc desiroy structures aheaaly laid dova
iloes inhibit their dtffereltiation. This re-
sult can be colrparetl to the critical pori.
orls fouoal by Stockard in fish embryos
ana also to the gaeater susceptilility iD
regions ol gaeatest activity, fowrd by
Child and his co-\oorkers.

CONCI,USION

Inhibition of differetrtiaiion of the neu-
romoto! system cal1 bo induceat by the uso
oJ chloretoDe. Once the fibrils are laid.
.lown they are relatively resistant ancl
oily Elight changes call ]e prodlucedl be-
fore the deaih of the individuat"
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Editorial Postscripts
With this issue of N. W. S. the

preseDt edilor resigns. It ll,.l,s beeu
a, real burde! but a pleasrDt o!.e.

Whe[ otre becomes rDfected with the
lesearch virus, aU tasks whic,h dlo lot
peftdt a,tr hvestigative angle can become
irLsoEe, There comes a time in Ufe whetr
rcbust health cannot be dependoit olt. Tb.e
eilitofs chosetr bit of psearch i! such
that ihis is alsolutely necesEary. }Iikilrg
olex mountain trails, back-packurg, man-
agilg boats and apparatus ol1 wjnaly,
stro'w-fedl lakes, alld living ill camp [ear
the s ow-lire, in sun, rain anal 3!ow makes
delightful summer work, but it also hakes
atematrds. At lea,st three more such sum-
nlers are needleal to complete the field
s'ork contrected with the scl{-impos€d
task of a hydrobiological survey of the
hjgh lakes itr northeasiern Oregon which
sras stimulatedl alrd made obligaiory ]y a
grant from the National Society of the
Srgma Xi a few years ago. To this pleas-

uJaEIE-iorE, ttrel mu5t the leisule tttre
of some years be dledicatedl, ot}ler pu!-

suits, ho'wever ploa,sar1t, must lrait,

The increasing recognition wh!.ch is giv-

eo to articles appeadng in NoETIIWEST
SCII:NCE makes it llighly desirable that
Ilruch attention tre giveo to tbe quaUty
of the material appeaxiog, aDd, to the
L]ake-up of the llagazlne. Tiained insteail
of amateu! edito$hip is almost impem.
ti.ve. It is r1o reflection on the ability of

a scieDtist that he is uDfamiliar rflith the
established conventions useal in printiDg

articleE in aBother Science tha,D that in

ahich he spocializes. The quality of paper

now ia use do€s not take halJtoDe cutg
veU, Nor is it a paper with lastitg quali-

ti€s. OhaDges wiU add costs.

fucreasedl &eubership is o1re solutio!.
O[e hun&ed new naEes woulal add fiftee!
or twenty percent to iucome. It would adil
cr y fivo p€r cent to publicatio! costs.
Iocreaseal advertising, if permat€trt, adds

lJut Iittle to cost. If sougbt befole the
annual buclgEts of advertist!.g firms are

nLadle up in the autuEtr, the !u.m]er qf

our aclvertise$ shodd. te 4aterially in_
cieasedl. The amateur Solicitor catr andl
does somethitrg to help this pullicatio!,

lut again this is a task for a professional.

Marginal cuts usecl i!. the issue of No-
vember. 1936. havo hacl some ( ollmeuts
fram ou! reaaters. They economize space
fo! reading mattor. They may also be
some ocotromy in cost. Column vidtlr for
ihis magazine is tEo anal tne fouxth
iuohes, fu.ll page widt'}r is fotr and thre€-
fourths inches. This cor d. ie whexe de-
siEblo five a!a[ three foudhs inches.
I{alftones cao of coruse be enlargeil or
recluceat to fit space. Tbose margirlal cuts
s€re seven eighths of an inch wide,

Photographic realuction irl making lino
clrts is usually desirable. Inexperielcetl
a[thors when they uake dra'lYlngs for
illustratio[s frequently print lette$ too
sinall to be reaal. To make sure yorus call
be reaal placo yo[r line dray/ilg upside
tlo'wq before a camera with a gor'undl glass
focusing llate anal focut to sharp image
oJ requircd dlimeflsiotrs, IixaeiDe tho
iBage to see if the print is easily !eaa[,
This little effort ol1 tr]art of the author
'will save mnch tlissatbfactiou. Cuis irl
this issue were redlucedl frcm dxawitrgs
tr1{ a,nd, 3y4 inche8 abanneter. Cl1tJ ale paidl
fo! by the square ioch.

Authors can reaalily calcula.te the !um-
ber of pages rcquiredl for publicatio[ if
tbey will set tbe tj4,elvriter to 41 or 82
letter spaces. LiDes of these lengths fill
cDe o! two columns q/idihs. Ailow fifty
liaes per colu&n, Also make allowaDce for
headirg atril for footD.btos. Vigcrou6 au.
thodtative coftLensation usually adds to
the qua.Iity of the a.rticle. Our membership
ca! sith Iittle difficulty to themselyes
s,id .olr! successort by attention to sucl
details as those. T. IJARGE.


