
their obserration, there can be no question tliat there 
are others which arc entirely destitnte of them, and 
hare efficient substitutes. Of this character is Dic- 
tyopho1.a voras, discovered by Professor Leidy in 
1857. The animal is oral, transparent, and fixed in 
it,s posit,ioii. Tlle interior eshibi t ,~  t,he usual st,rnc- 
ture of rotifers, together x i th  the powerful ninscular 
pharynx a r~ned  with jaws, observed to be in frequent 
motion. Froin the truncateil extremity of the botly 
the aninial projects a capacious delicate membranous 
cup more than half the size of the body. The cup is 
a substitute for the rotary disks of ordinary rotifers, 
and is used as a net to  catch food. At will it is en- 
tirely nrithdrawn into the body mith its prey. T l ~ e  
ariimal feeds on sinaller animalcules; and in one 
instance upwards of fifty of these, iiiostly entonlostra- 
cans, ~ve1.e squeezed from the sto~nacli. With ex-
tended ]let, the a~limal measures up to 1 nini. in 
length. I t  mas found in tlie Schuylliill River, at- 
tached to stones and aqnatic plants, and also mas 
observetl attached to the sides of ail aquarium. 

Mecznilcow, in 1866, described n similar rotifer under 
the name of Apsilus leutiformis, found at  Giesseii, 
attached to tlie leares of the Ni-mphaea lntea. I t  es- 
pecially differs frorn 1)ictyopliora in the possession 
of bristled tentacles, and a ganglion to tlie poncli. 
Recently, also, Xr. S. A. Forbcs of Kornial, Ill., lias 
described a sinlilar rotifer with tlic name of Cupelo- 
pagus bucinedax; ijnt this Profcssor Leicly suspects 
to be the sanie as the Dictyopllora. 

Later Professor Leidy h ;~s  !liscorere~l anotller re- 
markable form, mliich lie has named, from the ab- 
aelice of rotary organs, and its restless habit, Acycins 
inquietus. I t  TT-as found attacbe~l to the stcnls of 
Plu~nntella,a ciliated polyp, on stones in the Scllnyl- 
kill River. I t  was a l~rays  single, enclosecl in profuse 
bunches of the familiar ~ot~ii 'er Alegalotrocha, from 
which it mas renclered co~lspicuous by its larger size, 
reser~ibliiig a giant ill a c~.o.ivd. For the most part, 
in ge~lersl  strnctare it resi:nlbles i\Iey:ilotrocha; bnt 
as a substitute for the rotary disks of the latter, it 
possesdcs a large cnp-like head prolonged a~ the 
nlol~th into an i~lcurveil be:~k. 'l'lle cap is retractile 
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RHYTHJ4IC MCTSCULAR COIVTRAC-
TIONS. 

CONTINUINGthose researches on tlie physiology of 
the contractile tissues to n-hicli we owe so much, 
Engelnlaun has lately been at worlr (PJii;je)"sctrchiv, 
xxix. 1882)011 the arterial bulb of the frog's lieart; 
selecting it as a niusci~lar organ ~ ~ ~ l ~ i c l icontracts 
11i~th1nicallg or1 .itimulatioi~. Prclin~inary careful 
stady ~vitli the aid of some of liis pupils confirmed 
the result of all prerious T\-orl~ers, tliat tlie bulb con- 
tains no 11r:rve-cells. I i i~~r i t ,ho~rever, just as Erigel- 
maiin hn(l finished liis ~vorlc, tlescribeil a ' hulbus 
ganglion:' this lei1 to a fresh histoloqical examina-
tion, also fruitless, so tliat E11gclinann finally asliecl 
Lowit to sencl liiin solile of his gveparations. Thcse 
IT-ere received aricl examined. Engcliiiann ~uihesi-  
tatingly asserts tha t  the snpposed nerve-cells are 
notlii~lghut enclothelial elements mid co~~nect ive  
tissue corpuscles. Tlie isolated arterial I~ulb is ac- 
corilingly ~rotliing but a niass of muscular, connc~c-
tive, :cntl epitlielinl tissues; nevertheless, xvlie~l filled 
~vitli hiood seruiil uiirler a suitable pressure, it, like 
the apex of the rentricle, exccutcs slow rhytllinic 
pulsations. Tliese cease in ten or fifteen ininntes, 
but after a n71iile recommence, and nlay continue 
for l io~us .  A single s~~tlcleir stiiuulns of moderate 
streil$li applietl in any pause bctveet~ two pulsations 
calls forth, riot as in tlie case of the rentricle a si~lgle 
colltraction, hut a rliythniic series of sucl~ .  A weaker 
stiinolus leads to only one beat, or nolle. Any part of 
the muscuiature of tlie bulb ]ins this property, c r m  
pieces cc~t ofC a11d so ~ i l i~ iu t e  to need lens foi. a:: a 
their observation. It is therefore undoubtediy rt 
propel.t,p of tlie muscle elements tileinselves. 'rlie 
lnuscle is :ilso condnct i~e:  a s i imuh~s  alipliccl to a 
portion urlited o~l ly  by a narrom uncut strand \\-it21 
anotlii~r porl ioii, \rill arouse coiltrnctioris in the Intler. 
'j'lle stro~izcr tlie sti~nrclns, np to a inaxiiunin liniit, 
tlic greator tile ? ~ u n i l ~ e r  l?al*at,iolls ill the series of 
nllich folln\~-s its application, ancl the less the inlei.- 
rnls bctweeil t l ~ c  iridivirlnal cont;actions of the series. 
Tlle inflnrnce of snccessi~e stinluli at not too slio:.t 

and protr~~i;ile,coi~t,~~;ictileaiid expal~sile. l l T 1 ~ ~ ~ l ~  (;j-.?'I)iilterrals is iilic that obserl-ed by Il;onilitch on 
protrriiietl and esl?anded, the ~ n o u l h  g:.apos mirlelp, 
and the beak becom:.s Inore esteildeil, hut aln-aja 
rerrlaiils incl~r~-ed.  Tlle aninla1 bends i~icessantly 
in all tlirei*tioils, and it colltracts ancl clo~~gntes in 
accorcl wit11 its snrrornidiii;: a~sociat~en. I t  frrcluerit!y 
bellr!s, nlmost donbling on itself, so as to bring i!s 
prehensile inonth ~ i t h i i i  the play of the currents 
p rod~~cedhy the rotary disl;s of the llegalotrochae, 
while the month expands a ~ i d  contracts so as to 
gmsp a portion of the food hronglit n~ithin its reach. 
The movements of the animal are somewhat of a 
grc~teique character, and retninded the aafhor of 
a, zealous demagogue addressing a cro~rd ,  obseqili- 
ously bowii~g, and greedily accepting contrihatior~s. 
The length of Acyclns is up to 1.5 mru. in length. 
The embryo at  thc time of its escape from the egg is 
a ~rorui-like body, I~aviiig the mouth furnisl~ecl mith 
vibratile cilia. 

The original paper is furnished with illustrations 
representiiig both I~ictgophora aud Acyclns. 

I n  one i~istance Professor Lcicly i~emarlrs, that he 
l ~ a d  the o])portnnitp of seeing an individaal of Pln- 
matella, ~ v i t h  ontspread arlils, and in its immediate 
vicinity :L group of 31egalotroch~e wit11 open disks 
and an  Acyclus in its mielst, together with t,mo worrr~s 
of the genus Uero, 17-ith extended and expaneled 
branchial tails, all acting together in concert, appar- 
ently perfectly regardless of the presence of one an- 
other, -messmates partaking of the same repast. 

the vent rici11:~r apcex. L1fle; long rest, irritability and 
coiltracti1it~-are diminishecl; if then equal saccesqire 
stiil:iili Ije applied, of snc11 strength th:lt eacll only 
al.ouses one beat. each beat is 1uoi.e p o ~ e r f a l  tll;rri 
that mhich preceiled it, until a inaxili~utn is reaclied; 
at the hiZnie time aealier s t i i i l n l~~ i  that re-a tlien 
quired nt the encl of the ;jeriocl of rest beconies sua-
cieill to excite :I contrnction. Each l;ul~iation nev- 
ertheless temporarily eullai~sts t,lle nluscle; if the 
stiriiuli follow ; ~ t  lcss t l ~ n n  d'l in ter~als .tlie successive 
results are smaller. The contraction is aln~ays mas- 
imal for tlie gircn contlition of tlie iiinsele: a, s tror~g 
stirnulus causes no riiore powerful contraction tliall a 
weak, pro~icled the latter acts at all. As ill other 
inuscles, a stillialuu iii itself too weak to canse it con-
tractio~l lnalres tlie orgall inore selisiti.ire to succeed- 
ing stimuli, As a result of this, rapidly repeated 
(tetai~izing)stililuli at  first too feeble to inflnence tlie 
bulb ma!- after a time nlalre it give an occnsioiial beat, 
aild ult i~~lately cause rhytlimic pnlsatioiis: that is, 
practically continuous stiinillat,iol~ gives rise not to 
continuous but to periodic contractio~~. These exper- 
iments go far in support of the ~ i e w  wl~ich has been 
gaining ground for some time biick, that the rliytlim 
bf the heart's action is dne not to illternlitte~ice in the 
stimulatio~isent froni its ganglia to its nlnscle fibres, 
but to a property of the cardiac mnscle tissue itself. 
The paper also contaii~s interesting experiments on 
the influence of warmth and cold, a11d of varied 
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pressure of its contents, upon the isolated arterial 
bulb. The most striking temperature observation is, 
that the bulb, when brought to heat-standstill at  or a 
little above 40° C., will nearly always beat again if 
the temperature be still raised two or three degrees. 

EI. NEWEI.L XARTIN. 

LETTERS TO THE EDITOR. 
Algae and spray markings. 

IXCIDENTAI,a note in Xatnre (xxvii. 46) onto 
Invertebrate casts versus algae in paleozoic strata, 
the writer moulcl call attention to the fact, that he has 
seen nlaliy track-like lnarlrings made by dried sea-
weeds blown along the shore. I n  some cases a series 
of parallel indentations, as if some animal had wallred 
along, were made by tlic stiff l~rojections of the roll- 
ing plant. Tiiese algae traclrs and maricings are very 
silirilar to nlany fossil tracks which have been fignred. 

Forms similar if not ide~itical with those (Inscribed 
by Billings as Areilicolites spiralis from St. John's, 
Newfoundland, have been seen by the writer to be 
formed on the beach by the spray. This nra:; especially 
observed last auturnn at  &IarbleIleadNeck. The spray 
dashing over a projecting rocli, and falling on the 
wet sands left by the retreating tide, produced a series 
of drop and ring like markings in the sand, varying 
in size from minute drops to those one or t v o  incllcs 
in diameter. This corresponds, :LS regards size, with 
the specimens of hreliicolites collected by t11c wril;er 
at  the Newfoundland locality. The coininon forrn of 
the larger spray nrarlrings is that of a ring, wit,h a 
raised centre and a depresseil border, snrrorulded by 
the (lisplaced sand. The appearance is as if tlie drop 
fell like a 1)artly closed bell of a jelly-fish, and tlierl 
expanded outward in every direction, carrying tlle 
sand with it, but loa~irig the central portion un-
touched. Tl~eseforins \vould probablv be somew1l:~t 
inodiiied by the next title, cansii~g v&iations in the 
structure, if riot obliterating thc forms for tlie most 
part. As io Xewfoimdland, so on this moderii beacli, 
the impressiorls are seen crowded togc:thcr, as ~vell as 
singly. (See Cfan. ~i ,c t t . ,  ( d ) ,  vi. 478; Ceol. szii,ae?/ 
Cc~t~ada,pul.foss., (:I)>iii. 223. )ii. 7 7 ;Amcr. jozi~iz. sc., 

21. E. \?'AL~ST\'ORTH. 
Cambridge, hIass., J a n .  0, 1933. 

Geology of Lake Superior. 
I an1 pleased to lenrri from a communication pub- 

lished ill yoin numijer of Feb. 9, and signed A. It. 
C. Selwyn, that tlle preseirt Iiead of the Geological 
survey of <:axiacIa. has arrived at conclusioni with 
regard to the geology of the Lake-Superior region 
precisely siirlilar to lliose reached aiid publislled by 
Foster ancl \Vhitney orer tliirty years ago. 

That it woulcl h:rro I)ceri well for the Canada snr-
vey, and for geological science generally, if more 
attenti011 llacl been l~aiil by Mr. 1,ogan and his assist- 
ants to the results of tile snrvey carried on along the 
south shore of the lalre by the U.S. geologists, (luring 
the years 1848 to 1850, will, it is thought, become 
apparent to every geologist who reads a ~vorlc pre- 
l~arecl by Dr. Waclsworth and myself, soon to appear 
in the l~nlletia of the &Iuseum of comparative zo6l- 
ogy, and entitled ' Tlle azoic system and its subcli- 
v~sions.' J. D. WEIITNEY. 

Cambridge, Reb. 12, 1883. 

Rock disi~ltegrationill hot, moist climates. 
Some remarlrs of Nordenslribld, in his 'Voyage of 

the Veya,' pp. 707-713, relating to precious stones, 
suggest the thought that  the marked differences 
whrch occur as to the manner and rate of the weath- 
ering of granitic rocks at  the ~ l o r t h  and at  the south 

can ha.rdly be so familiar to European scientific men 
as thcy are to American observers. At  the south it 
is colnn~on enough to find soils that have been forrrled 
' in place,' from the thorough and deep-seated chemi- 
cal decomposition of the rocks on which they rest ; 
mllile at the nortll, well-marlred disintegration of this 
sort is rarely met with, even in places where the ob- 
server is not perplexed and confuseil by tlie inechani- 
cal results of glacial action. The subject has often 
been alluded to by American geologists, ork king in 
our soatllern stat,es, notably by Professors ICerr of 
North Carolina, and Stubbs of Alabama, who have 
expressed themselves iil the followiirg terms : Speak-
ing of the geologic forinatiol~ whicll, "after hugging 
the east side of the Appalachian chain of moniitains 
and forming sorne of the ixiost valuable far~ning 
larlds of the Atlantic states, e~it~ers the central eastern 
part of Alabama," Professor Stubbs says, "Tile rocks 
alricll by disintegration have given the soils of this 
section are liiainly granites, gneisses, feldspars, horn- 
blende~, mica-scllists, etc.; arid much tlre greater 
part of tlre section is covered bg- soils which have 
rei;nlted from riisintrgration of the above-~nentioned 
roclrs i)z situ. And liere I iliay remark a notable 
feature of these soils, - a  feature ~ ~ h i c h  cannot fail 
to arrest the attention of erery northern geologist: 
viz., that tiecompositjon of these roclcs i n  southern 
latitudes has l-Jrocecded inucll farther than mith the 
same rocks in h i ~ l r e r ~  and therefore latitudes, has 
given us deeper s$la. I t  is difficult to find in the 
nortll a soil over a f e v  fcet deep ; ~vhilehere it is not 
unconlmon to find ill railroad-cuts, wells, etc., disin- 
tegratkd strata to the depth of thirty, fifty, or even 
seventy-fi~e feel,. This can bo accounte~l for to a. 
large exl,ent by climatic inflaenccs. The \\-arnl 
waters, charged v i t h  carbon ctiosiile, percolatiilg 
thronghoul t,lle year the easily permeable str :~ta,  act 
continuously as a clreinical aqent ill tlle \vork of disin- 
1,egratioa; while farther north not only the amulint of 
walcr, the teiill?erature, and the ctlemical activity are 
reduced, but for one-half of the year the soil is loclced 
up by frost from all access of decoil~posing a~encies." 

The inflaence of tllese soils of rlisintegration ~ ~ p o i l  
l.!le agriculture of the regions in which they occtir, 
has often beexi noliccitl ; aild their hearing upon the 
liistory of tlle use and riianufaclnre of comnlercial 
fertilizeu iil this country is 110 les:+ clearly ma~lred.  
I t  n-oulcl seeill to be plain, that disiiitc?:ration such as 
this, when accon1panic:l x~ i th  or followed by de~iuila- 
tion, xvould re:tililq account for !he accumulatiori, 
ancl, so to say, coi~cc:ritratio~r in 'i~ockets, '  or other 
places of rest, of any heavy or rc:irnet,ory minerals 
wliicll were originally containccl, clisyersed, iri tlle 
nat,ive l,ock; a i~i i  tliat among the il~ultitucle of indi- 
vidaals i,ilus t h r o ~ ~ a  together t1lei.c ~Vould be inuc l~  
grea,ler lilielil~oocl of ii~liling sul)c:l,ior sl?ecimens thari 
cwn be obtai~ied by searching tllc cornparati~eiy 
nlcngre deposits tliat are forlned at tlie nortll. 

The statement of Nordenslriol(L, above reforreil lo, 
is lier(? given in condensed fonn. 

c'l'recioi~s stones occur i n  Ccylon lnninly i n  ~anri-l>ctls, espc-

ciallv a t  olaces wliere streams of wa t r r  liare flow-cii ~vhic11 have 


searches for a. suitable valley, digs down :L greater or less depth 
from the surface Lo tile layer of clzry wised  with coarse sand 
resting. on the roclr, which experience luxs taiiqht liim to contain 
gems. . . . ' h e  vield is verv variable. sometimes abnnihiit. some- 
t'imes \,era sinail. . .. Ban<l~ires are foiind much more commoiilv . . 
tliatr ruhies. . . . 'l'lie nrecionn stones occur in nparlv e re ra  river .- " " - -
valley whicli runs from the rnountain. l~ci~l i t& theinterior  of the 

island doxvn to the lowland. . . .But  ijome one perhaps will ask, 

Where  is the mother-rock of ail these treasures in the soil of Cey- 



