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Introduction.  .

TheonlyCirriped;fFinland,84/a"ws!.#I¢/a.u.."#Darwin,hasnotyetbeen
examined  in  detail  anat'omicalty and histologicauy.  The  results of researches
uponthi.intestin.etubeofthospeciesmentionedasweuasoforgansandtissues
connected with it are presented in thispaper.  .

.(.

Historical   review.
•'./

•      Of older works treatiiig  Cirriped,s  of the.subrorder r'/roy;ci.c¢, ill w.hich the

anatomy  of  the  alimentary  organs  has  been  studied,  tbos'e  of  HOME  (18t/I),
CtJvlER  (1815)  and  BURMElsrm  (1834)  ma`y  be  mentioned,  furtber the  works
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4                     S.   /t../.6r%dtjd.,   Aliiiit.iitary  canal  of  Balaiii`s  iniiirovls`is

of  MARTnr-SAINr-Ar{GEs   (1835)   on  £Gpas  ¢%a¢i./Gra  and  of   KARSTEN   (1845)
on  the  thepart  of  Balfl..#s  lt.%I..%#¢OwJ%%.  I)ARwlN  (1851,   1854)  in  his  great
monographyandGERSTAECKER(1866)giveaccountsofalltheresultsattained
until  then.  These  studies  were  mostly  morphological,  but  the  later  works
t;eat more a,nd more also the histology of the organs.  Such are the u'orks o{_____L!--1^-,1E`glands
HOEK  (1bt}J)   `especiauy   ilui.cwvi .,.,...... _  _._____ _

oT3raj¢cW"np¢ra#cJograiw».a,S."yap/tocoJaandfepasa»¢l-..7;T#Hs35rfu--.....          +    -__._,._1 ......-   ^..-\`,I,.   t+-Q\T\r*.I.

Ca,  ,I,\ ,,,-,- _   --___ _

~HOEK (1883)  (especially noteworthy ar: hi: stu€ie,s_ ::. t_:.e.,¥;+ii:g
U\   ®,|,,I,®,,W„,  I,`~'  --`--`-O-___               .                 '        .

;`n89p°j„%p::';';C,'.,?::oP¢°.'¢y'("tG8';';:i;Cg:iv¥:;'':I:::sf,a::hoBdaG,'a%:s¢,::';`.4„;tt:#,'9Lnepraus"'ac,%:ts,eGr°aT:.Wp.ou,,Yt'curip;a.sU_uc:;,.-i-?;;i::?Lo_1=.I.;O~d:."A=#to^{Ta%9h3'\93!L:g\

Corottnda  a..ade#ia   (190/I,  2).  on  the  alimentaty  glan¢s  (1904,1  and  1904,  3)
and his monography (1905): Hoi`i.Eb-DAHL (190/I) on Poect.jas" a#r¢»It." -
Moremodernaretheworkso£BRocll(1919)on4#des%¢sgca!t.co!¢andScal-i#;tc„::`v*;:.r===i;i--i?p2?io`n.±i.;_±±r_y^a^=ic_°~bar±%.:::=*^S,`,3n"rEalu=TE9°%.

(1927)   on   4%clas.ti¢   sgwaJ..coJ¢;   MONTERosSo   on   Ba!¢%ws   PG//ora!ws   (1923,
1926 and  1927) and on c"Jia%aJ%s s!al/¢!%s vat. dcpress¢ (1933); PATAN£ {1927)      .
onBaJ¢wwsPorcal%s,8.jr..go~%sand8.ca%r#Gws;OLCAVlvl(1938)onBaJ¢%#s

PKC:/::¥;:]S:?sr.h!'nsi':':::.(=2;`)i::::p=uyL6£#n:rd:a¥¥i¥!!:I!:i:i!:!T
igT£§gi£;;;;:;::uj:rnhg\;up-.e';e-ja;n-:-Elk:S=irto-dateab?uttheoid€r

digestive-organs treated on  pp.  93-99).C..in.fed..¢  (the  digestive  organs  trt:ait:u uu  rr.  vu    vv,.
In the subrorder AcrolAorac..c¢ the  alimentary canal has been studi€d br

BERNDT  on  AJci.PPG  J¢tiipas  (1903,  2)  and  on  Cryappb..aJws  "...iiiltts  subsp.
s!r..alws  (1903,  I;  1907).  A summary is given by m!g|R  (1940,  2, pp.158-

Corresponding  studies  concerning  Ascolhora[c..d¢  {by  KRtom  considered
60).

asaseparat.eorder)havebeenpublishedbyLACAZE-I)u"nrs(1880)onfa"z;
Gerard..ae;  KNlpowlrscH  (1892)  on  D6ndrogasl„  asleri.cola  and  fa%/a  GGra7-
d..ae;   Yosll   (1931)   on   Bacca;awrGus   I.apott..cue;   PvEPINCH  on  Bacond"%
m¢rafuc.rsjs   (193/.),  8.  *G.;api.s   (1936)  and  8.  IorrGusis  (1937).  A  summary
is given b}. KRiJC,ER (1940,1, pp.  2/t~25).

Tecl.nique.

The material used had been collected from the coasts of IIetsinki. It'was
prepared in two different ways, as follows:

A. Most  of the investigations `vere made on serial microtome sections 5 or
10ffthick.TheanimatswerefixedeitherinCARh.oy'sorinCII,soat'ssofution.
The   sectioli§   loft   thick  arere  stained  in  I)ELAF"lLD's   hacmatox}.lure  a,rid
thiazine  red,  those  5pr thick in  HrjlDENHAlrv's hae"atoxyline  and  thiache
red.  In the case of vndous specinens the sections mere cot sagittally, tra,ns-

-:`-L=------i--JL.======`=±=_i:i.
5R   `i.=/J9=    :L`u.  DP    PF   ::`f}    Sfi    i
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?;:s:[iyb:::.,I,}:i:O:::;?I;,I:1:{nor¥e:e:I;wee::bTearr:::I::t:c':[roenss?£sseoc::o::n;nag_
rallel to the basis are called horizontal,' sections perpendicular to it and to the
sagittal direction  trousvergal,  in:ace,ordance with the natural pesition of the
animal.                                                     ` ,
.  .I 8.  Certaiii investigations w.ere mad.e on total preparations of the intestine,

takenouCoftheanimalinphysiologicaisaltsolution,stainedaliveinmethylene
blue,  and  fixed in  a  5 %- solution  of  ammonium  molybdate, whereupon  the
preparations were thoroughly wasbed in tap water, p`it directly into absolute
alcohol, then in x}.lobe, add lastly emb.qued in canada-balsam.

•,,-  :::i .,-.I.:.:S

The  structure .o`fS. give  alj,T`entary  canal.
.,

The  alimentary  canal  of  Barn"';.a  t.i#Pr;.u`isws  consists of tbree essentiany
1)  SjoModac#"  (st)  comprising  thedifferent  main  partitions

foremost,     e€ftyp4~
part  of the ifitestiiie. 2)
Mesenteroi. (me), the di-

t   gestive intestiiie. proper,
the epitheliuin of whiclf
is of entodermal origin;

:::n:?ts:d5`C#hnL4£St.a:;
f:_ (pr), the
ectodermal hind part of
tbe intestine.

The  whole intestilie
tube is bent like an irre-
gular  U   (figg.   1  and 2
and textfig.1 ). In young
specimens      the      two
shanks  of  the ttube are
very  near  to one anot-
her.   in   older   animate
with    more   deye]oped
vasa deferentia they are
ratherwidelyseparat€d.
The mescnteron is m`ich
wider,.than  the stomo-
daein  and the procto-

rex.`tfig.  i.  D:agram  of  tlie alimentary canal  and tbe
SRhd±Sr:ft:#cS±"s?u°tUa...SWTS.=Bte=g:::£t9=Cs=o:afi::

urn,  me = mesenteron,  pr = prQctodaeum, a = glan-
dulae   salivales,   h = coeca   hepotica, p = glandula

.   poncreatica sinistr'a.
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[iJl.all.dly  loldcd   tlmu   those  of   (li(:

6                            S.    W      Iorrlilua,    AIIInt.IItaly   luiial   ut    u.ilutnH9   lH.|ntt`l]`ij

daculii.  'rl.t'  Iiiest.Iiteltin  ls  dljout  :J  tiilleb  ds  ltHig  i`5  tllc  st`jiii{tduuun  fllill  iiiitlii

tlian  4  [inies  as  lt)iig  as  tlle  piollodat'iiiil.
'l`Jie  fi)llowliig  teTiiiil«jlijt;y   will  l>e  u5e`l  ili   LJIt.  {lt'EL.Ill)tltJii   \t{)il)I)    llg     i   dlid

textljg.   1).1`te  eild  of  tlle  aiilllidl  culresi)iHiding  to  tlie  .drlild   slicu  is  culled

c4/"a/  (C).  the  o|jpositc  cild  ru.l/4l  (tc)   (iiHri.spuilillng  tu  llic  I(jbtiuin  all.Ill)
'::`:Cm°:::e::``+lay.::`:l`_:::``t¢::.n.a:I.i\6.b.due.L€tl;a.uuyrB),i.-;-o;.=F\-;:;.:;:.c`u.I.i'y

(A).  Tlic  ilite8tiiie  waW  ttlat  loim3  the  outei   Curve,   is  {`alled  do/.4/  (d).   tlic
u|iirosile  oile  uclilra/  (`').  i..dt.ptlidclit  ol  tlic  direction  (jf  tlie  Hlti.stiile  lli  Its

difft:reiit parts.  'l`he niouth  is Bltilatcd  ii`  [lle a/w/  (o)  elid,  the ail`is ili  thi' 44uru/

(a) ciid ()I the iiitestine, ilHlepeiidclit .if tlii.ir p.Isitioli  w"h  rega.rd to the  bedy.

(.  Stouoda.utD.
'rlie  8tomodaeum  can   be  dividcd   into  thlec  pdrts.  ¢A4/y*j¥,  ofjop/iagws

|Iid   ucwJri.crdw3   (fig.   2:  .,   b.  c).   Tlicjr   re8pec`tivc   lciigtlis  are  apilroxiiiiutcly

3:4 ; I.

I.   Phurynx.
'1`lle  niow//.  ol  the  Cirlipeils  (jijcllb.  as  kiiowii,  ut  llie  t:Iid  ol  a  Ill.}hoscil.(.riii

I)rot`1l.elaiii`c  on  tlie  aijical  side  of  tlic pl.ot>oiiiu.  'l`lil.  I)ai.t  uf  the  iillt:stiile  tlibe
lylng  insitlc   [hi8  Pjgdri3+cj±!!¢4gr4t  (tig.  2. a)    Its  diiccti{Iii  ib  6traiglit
basal.

r`ig.  3  allows  a  transv.Isc  scctl`jii  of  tl"  |tlulylix.  Ila  wdlls  al..  .iluie  cuili-

dcpciids  upon  its  beilLg sulr()uiiiled  l]y  the
aiitl    Llit.    vi`iitiiciilii5 wllicll

ic   iii.iitth   ildits   dlid   tl.e
meliib[ailcs  connectiiig   tht:se   wltli   oiic   aiiutllt!r.   tlorsa.Ily   tllc   /Ii(Jriwti,   `ltil3u-

laLemilly    tile   Ad/¢i.,    velitroulaltH.ally    tlie   ./iatii!i.//ii/~   dlid    tlic   /ir./  I;w+`i//d¢,

ventrally  the  sccotid  ~i.jii//4f,  alw  L`allt`d  tlic  /wWw".  '1`l!c  dbpi.i.t  tjt  llic  /ilnictt

de|Ji.llds  also  upon  the state  (jl.  coiitrdi`tiun  or  icl.ih.ilion  ul  [IiL`  cttilslnct.i.  ali`I

dllatator  iliuscles  alid  the  t:luDtii`Ity  of  th.I   inn"  I.iitii`le.   As   tlii`  i`ttlisllicttlls

of  tl]e  pharyiix  a.e  I.atlier  v+'t'iikly  di.velilited  aiid   llic  cuticle  Hi  iihc€`|  is  vci}

tllll`k,  tlie ela§ticity  factor  iililbt  I.c  coiisiilei`:d  iiiol..  iiiipurtaiil  tlidn  llic  iii`Ibcu-

1ar  colistrictioii,  wliile  tlic  dihtilt(.rs  are  relaxt.(l.   In  tllis  6tiitl.  the  nit:iliLldiil'b

t`olllli.Ctillg  the  ba*5  .)I  tile  lliuutli   I)arts  junn   /i   l{n,gili"Iioal  /iiJwids,   `J14.   a

d()Iso-liiter.I  alid   a   `'ciitr(i.lalt.I.nl  oile  tin  edcli   slile.   -'~    l}itwccn   the   veiltitj-

faleral   furrows   a   liigh   veiitrdl   r!i/tJG   rises.     Ectv+`ei.u   tlle   d.jrb{)+   itilil   vcn[fil~

lateral  fulrows  tlic`I.a  is  a  |tai.  ol`  siiialler  htc[dl  iitlgcs.    On  tlic  doisiil  aidl-uf

tlie  dorso-Iate[dl  furrows  tlicle  is  a  prir  tif  biiiull  duiso-late.dl  iidgc.a,  dilel`tly

•ttoched  to  the  iiiedian  (lorsal  [ialt.
Fig.   4   show'.  a  section   tlilough   a   diL.tl.`l   ijlitil}`Iix   I.ri)Ill   at)o`it   tllc   baliic

parts as the seclloii in fig. 3.  It is sccH that tlie /.7ticw I`,dti/r4/f (11.) ciiil be `yldeut.ul
very i]iui`h. the four furrows becoiiiiiig wide aiid blldllo`w

BR  RKqtry    F,: ,  i,t~>.  PP. 01   o,L   F5
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l`:|'Il|1|I,lu,``i      '1  IIi   `|ilH„Jllulh   Ccllb   ,tit.   `,)'lII1`lil\dl,1il,il.   dll`1   lldll(jw    (118     5)
`l.li`.ic   I.i   IItJ   IJ.Isul   Hluilln.Hii.,   I.^`i.|Jl    111   lllc   `Jl."   |JiHt   `"   llic   llulsdl   i.|jlllli-lI`tlll,

`JllI`'Iu  15`.lllc  t`|Jltlli-lHn0   lb  ll[i"tl}'  5uHII`11l`l.(I   lj)'   A   1`Iubc   n  lrt't;`lldl   L`illllle||ivt

113slll     `+|`11     lulgl-IIl1`'lt-I,1lHuhglI    Wlll`ll    `lIC    lllIIb``I"    "o     ``lIll`li    tJIJIIch    Ull

tlH`tii6li  tllr  i.|tlLllilliHH     Uilt.1`lc   lllL.  |``;lii}..ltl\'i.   ll»iii.  t}ii:Ii.15  doibdll}'  a  v`'idc

lal,tJll(I.

//I„w//}i  tlil.  l[ill  6.`j\`ii  i.t/.I,/.  Is  vciy  tlui`k  (ligg    i,  a,  4    .I,  tt),  il  is  itlcillical

WlllI   01ttJ\'E1,'a  ./Jd/.16`/lLl//lcl   (1t3tJJ.   .2,   |1.   4J.':)      11   |`l)IIsl`ita   `tl   tw.   lil}t:IS,   W!1ldl

a"    ilitt`cri.Htly   btaiii`;`1    I"   tlilL   `l}'e§     J\   ll(J\IL   lllic   ui|ti)I.il`ll^   (11g`    tj.    h)  is  secll

strc[cliiilg  a   sliilrt   dlbtdlic¢  iiltu  tlll^  DIS.tpllilglla.   '1`bc  cuticle  sllu``a  a  Stri|xL.d

sliuc`turl.   \1`1g.   I.  a).   '1'bls   illdy   cltlicl   b.'  dlli.   to   tlic   ciitillc   lti.lng   ijielced   by

lHic  I)t]ii.a,  ol   I,hc  i:liitin  bi`lHg  tt!t.lctt:a  i.y  tlic  t.itltlicllu"  |`..Ila  lu  tlie  folm  of

IIigII  diid  iidiiuw  cul`iiiin.`,   lllc  liltter  alttrliiitivc  bei`Iiib  iiiijlc  |tlttltat.lc   (coiiip.

K     (`.   Sl.Ilh`hllJlitt    l``)()L!,    |t     21)

/~«/„..//}`  dlid   ltc^t/"//)J  tlll  ultli`1{    Is  111111,  (JI  ullll`Jllll   llIli  I.il`bs.   It   15  Cuvt`ft.I

wlll.  4r.i//.I.  \liti    :I.   Ij),  `jidll}'   tlil.I..  uic  \1`1g`  lJ/  luilt;i.I  ttiics  tlido  db{lwll}i   (lig.  7).

Ii.iiitlii.I   `)iully  thl-ii.  i`ic   lj`ttli   lwi8  iiiitl   sti.Ii8IIt,   dtitl  blotlt,   i`ti',tdi.tl`[tiiiit  brist-

lcs   (tig.   tt)    .Sullll.  t)I  llH   liutll„   11|\t:  d   lj.I..ul   klllJIJ  Ill   tllc  `,lll1|lc   (llg    9j.      Itt.-

gdHIcil    ull`ltr    |tu`+I:Il`il     Hidglillilutl`)n    tllc    ltll.Itll.b    lnillblHiitly    sl:I-lil    t`)    ljc

b`Illuw      lL   is   \J9     ijHjl,..llli.,    tll.It    llii.`il'   I.it.Lt:I    ljiisLl|`b   ul   li.:iDt   all.   t.Igalls   uf

A   ilii.ini`.dl   bt:IIbc   (.td3lwL   tlic   lid`iul   kii(jbb   I,i.llidijs   ltclog   a   LlilJ   ot-a   ilcl`c~

cll{11115ll`llllclltb.   'l`IIIb   il|lllil(Ill   lb   I)use(I   `J}l    l[1C   l{`bl'dh  ll|J5   Ul   ljklJ`'hl.   (18`./J,   2.

pi,.    ri7u        `[t./:`i.    I9i)'I,    :I,    I,I,      I,jti,17tj,1tjo`,,   ijij.    `.ih:I,   4I`t).

i\lub`.I,1.a   AI``IJ   `.`Ji`i``Li  M  1.   'il3.`i/I.b    `l`lli`i`it;Ii   tl.t:   cijitllt:lHHii   llii'Ii   i`ii!   tl"n

iiltl±|.lc    llljii`D,    \\lilill    I`iil`    .ili`l    .i`llil.il.    I,`t    llii.    |li`!i.1c    (lib      111/.    'l`lle   i.|tltli.'llulll

`i`Ils   lil,\itnl`ily   lld\Jc   lo   a   I;It  "1   I.I.```.lit   ililitg`  `1   IIilu   iiliisiula[   s\Ili.ldlli`il,
'I`lli.    III`I.ji`It-111}1"   ulllt`.    l\/lllnnts   tllc   lllilb``1{`D   lil(.lill`}lil.J    lit..l`t`\r   (figg      :I   aild

/I/        Slll`i.111   tlll.  Ill.-I.Itlil`.1   ll.lvi.   Il.jl   l`J`tllll   dll)I   udllli.a  I`J[  ll.c.3C  hlusIIl'S  I.lldll

8i\ft.   tliciu   hb   ``t.ll  db  tli"t`'   iil   tlil.   utllci   ijdit5  (il   tlic   ill`t.sLilll   .ijiiru|tri.Itc  Jc-

i,( ,ll I I I I `l  L i, / I I b .

I)   'l``\i)   .llulig   `lll.il."0    "H`Jll|```i,.  ojLL```±±L`_a_i_l|_i+},_  illldlll.ll|`   tl`nu   11`..

`i`03dr`Tui`.I    i`iiiiLlc    `,f  ~tir`i-1,rT,1M,"`i,,    iiiii.    |..jHvt..it;iiiB,    iu    till.    itllui}/iix   alid

I,.1.ii^,II  tJft   t"i"il6  wn"   ." ii/`Ig  liltl`±   i)iliiillt.b,   wliii.Ill   iii3`;it  dt  tlic  d`ilbo.liitc.Ial

i{tiili`ib    `"    tlic   tluibal   ilii`l"   illdli.   (ijdra5HJllii).   Ji/w/i./Lt7d.   /t/w/.}WL'.i   Ju/.ulfo

(ni,)     '1`I,I.ll    lill.iLl{-Jli    ib   `j[ju`^ial}'    lu   `lliiw   1111`   `1ufbul   wall   tll    tlic   |Jloll}lll   u|)-J

w.iltls     ln    tlil.   I`tiigitiitlii"I   `llii.``iltjll   of   t,IIi-itlMI}'n^    lhi.}i   aic   di\iil`Ld   iilt(H

IHiiiil)i`i     `Jt   lil`)1i`  (Jr   li.Ds   illalllHll}    .ii|J"dll.`l  ljllliJlts,   wlilill   iun    (/e   glijilpcJ   111

l``u   |jdli.  .jt   biliiib,  uil..1iH.`li..Ii.   dll.Itiit   3lrulbl"  Iluls.`11y  dliil   ijdrullelly   rillluillg

iw H ,  dii`l  `i.t`'  ldterdl iiiuii. `li` "6H"  ituH .   '1`lie I-`" iiici.1o iliti.I  sliuiigl}'  lil+vcl{Jped

Ui.Illy,  tlie  liitt..I   ul.ordll).    '1`I"y  cild   ljeturc  tlic  tldllbl.Ion  liltu  tlle ulso|)ltitguLb.
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.2)1`heantagonistofthemuscles..ustmentioiiedisaverylongandnarrow
muscle(rna;onl}ttherighthalfofitisseeninthesectionoffig.3),running
fromthelateraloutercuticleoftheprohoscisinadorsalourveroundingthe
dorsal  epithelium  and  crossing  the  dilatator muscles of the  pharynx to  the
other side.. constrictor ¢haryngis dorsali:.

3)  A narrow paired dilatator muscle (mo) originates from the lateral outer
cuticle,somewhatorallyfromtheoriginofthedorsalconstrictor,and,crossing
the  muscle  just  mentioned,  runs,  almost  horizontally  in  a  slightly  ventral
direction,  and  inserts  at  th..  dorso-lateraLl  surface  of  the  dorsal  chitin-plate.
Thism`isclesendsbranchesintothedorso-1a,teralridgeandthusalsoflattens]tngtmentioned"sclesadilatatormuscie
(m„visibleintbeleftsideoffig.3)insertsatthecrestofthelateralridge.
Itorigiliatesfromthelateralouticleoftheprot)oscis,ataboutthesametrans-
versallevelasthemusclejustdescrit)ed,andrunsinaventro-mcdiandirection
to  the  pharynx,  whereupon  it  tapers  and  miis as  a  narrow cliord  bounding
thedorsalepitheliumofthelateralridgeandfinallypenetratesinafew6ran-
ches  through  the  epithelium:  dt.Ja/a!or  ¢Aqryzgi.5  fajcraj..S.  Its  function  is  to
draw the lateral ridges sidewards and to flatteii them.

5)  1``iro narrow dilatator muscles originate from the ventral surface of the
proboscis,  run in a straight dorso-median directioil to the pharynx, and fork
intoaiiumberoffibrebulidles,thatinsertatthelateralcuticleofthebottom
Of  the  ventro-lateral  furrows:  d#aJajorcs  ¢hary"g..s  tictt!ro-fajGraJcs   (m6).   To
these  there  are  attached  fibres,  which  run  along  the  adjoining  epithelium
dorsallyandventrallyofthefurrowandbranchinthroughthesame(thisjs
seen orauy fr.om  the section  given  in  fig.  3).  These  muscles obviously contri-
buteindrawingthelateralridgesoutwardsandtheventralonedownwards.

6)Astrongunpairedventralmuscle(m6)rtlnstransverselyfromthebottom
of  the  one  ventro-lateral .furrow  to  the other;  its end-bundles insert at the
mediancuticleofthefurrows.Itsfunctionisobviouslytobringthetwohal`ies
of   the  labium  nearer  to  one  another,  whereby  the  median  ventral  ridge  is
pushedupwardsandthelumenconstricted:coJrs/r..c/or¢horywgt.sucutr¢Ji.s.This
musclechangesaborallyintotheciroularmuscleoftheoesophagus.

7h)eTo=a°}=au=\oets+(h=?!h°^=.gga±=_tt±°_=_ft_ev.?ntto-..at;I;1-==:=cbe=;tl\ebody
intheoralpariofthethorax,rundorscorallytmdertheoesopha,gusandtbe
pharynx  converging  in  a  very  acute  angle,  cross  through  the  ventral  con.
strictor,  al]d  insert  at  the  cuticle  of  the  crest  of  the  median  ventral  ridge.
Partly they aha cross throngh one a.nothcr just under the epithelium. Their
functionistodrawdomandflattentheventralridge:diha%resPhory#gis
ventrales.

~-.
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8)  In  addition  to  these  larger  iiidi`'idualized  muscles,  muscle-fibres  are
found,whichpasethronghth€epiqueliuniofthelateralridgesandthedorso-
lateralfurrowsanduniteformin.ganum6¢roflatero-ventro-aborall}.rulining
smallerbundles,whichjointlieringmuscl;oftheoesophagusmoreaborally.

£o#g..j%d..#aJ  t»I.scJc-/¢.6rcs are.   besides,  found  outside. the  epithelium  in
ratherthinbundles;outsi¢erfuemthereare.clustersofundiffereiitiatedsarco-
plasm.Iniongitudinalsectionssarcoplismisalsoseennexttothedilatator
muscles.

All  the  muscles  of  the  jha:rynx  are  more  or  lees  distinctly  lra#su„sa/Jy .
s,ri¢ed.

Between   the   dorsal   epithelinm   and   the   coiistrictor  phar}.ngis   dorsalis
I      there is a very compact connective tissue o£.smau cells. Also laterally and vent-

rally  next   to  the  epithelium,  fiui#` the.Space  between  the  muscle-bundles,
therearemoreorlessflattene¢.Polygoaalcellsofconnectivetissue,somewhait
largertlia.nthedorsalches:..Idrthistissueand.thecorre§pondingtissue§in

:¥se:epfa;5:es°f=hebe£:;:Set:trte£.:hcee]£ap'o?t£:s"'t']:sCs`:Ve:`..SS"e.-Theloncttudinal

::I::T=::oa:jtes;go:a:tsjf¢c:oG:,;:Sc;:;€e;:T=:::I:e:i;:;:d:s:::at,t:h:;:u:e::os:a{,;aer:go:::os:::t:eo::h:;,
ventrd-Iateral',.f an`d  +edt+al  fac"..aG,  which  surround  the  phanyex.   In  the
velltrd cofinecfive tiaplle t]Ie sa!i`'aly glands  (fig.  3:s)  are embedded.

•.',

2.   Oesophagus.

Theoesopnari(fig.2:b)constitutdsaboutonehalfofthestomodaeum.
Fig.  "  shows a  transverse section  of the  oesophagus  with  a  rather coll-

strictedJ#%".ce%/raJe(lc).F`romthemeralsidesofthelumencentralefour

:leo::Ci:'°:i::esfye];::;;I:S£=,;;I::%y::i::,;,;i;.]%;Xt':d:::i:,:ifve::f`::at;F¥::a;;neo8:I;:::Vai
A;.%ary  r.dg€s  fise  bet;veen  the  priapry  furrows.  Between  the  secondary
furrf£::Za§Ii:I;CC:¥:?o'n.d:fGS£:eosfnpff:g=```naandd,i:::dstateEspeciauy

thecentrallumenisdihted,mostlyat.theexpepceoftheprimaryfurrows.

EPI"Euun. .ihe  epitllelium  is  evertwfiere  covered  by  a  homogelieous
cuticle of even  thickness,  somewhat  thiriper  than  the  ventral  cuticle  of the
pharynx.hthedepthofthefurrows.itisslightlythinnerthanelsewhere.

The  epithelium   celia  are  mostly  high,  narrow,  cylindrical.  with  grainy
eytoplasm.  The  cells  aroulid  the  6pttom  of  the  furrows  are  lower,  cubical.

I
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When  the  oesophagus  is  dilated,  also  the  cells  of  the  ridges  become  broader
and  flatter, cubical in form.

There  is  no  basal  membrane;  the  boundary  between  the  epithelium  and
the inner connective tissue, as well as tbe boundaries between the epithelium
cells,  are often  very indistinct.

Epithelium cells in different states and aspects are shown in figg.  15-19,
21,  22.

MuscLEs. (Figg.  11-14`.  1) The oesophagus is to its whole extent surround-
•ed by a strong circular muscle: co„s/r..cfor oeso¢hagi. (mc). Its form in different

Parts and states of the oesophagus is seen in the figures  11-14.  The muscle
is  more  or  less  distinctly  transversally  striped.  -  In  longitudinal  sections

(figg.  16 and  17)  the circular muscle fibres are seen to be grouped in bundles,'
whieh  are  a.rranged  in  a  row  along  the  whole  oesophagus  at  small  distances
from  one anotlier;  these  distances grow loriger near the aboral and most oral.

parts  of the  oesophagus.  Outside these  muscle  bundles  there are  large, poly-
gol`al pieces of sarcoplasm  (figg.11,15-17  : sp)  with very foamy and grainy
cytoplasm and round riuclei, somewhat smaller than the nuclei of the e.pithe-
lium  c.lls.  Fig. 23 shows a circular muscle in transverse Section with its sarco-

plasm.
2)  £otig..!Ifdi.#aj  owl4sc/e-bli#d/es  are  found  interspersed  in  the  iniier  con-

nective tissue inside the circular muscles.  They a.re most abundantly amassed
close  to the constrictor in the lateral ridges and in two lateral groups in ea.ch
of the median ridges (fig.11: ml) ; further inside the ridges they are more sparse.
in  small  bundles.  -  In  longitudinal  sectioiis  tbe  longitudi.nal  muscles  close
to  the circular muscle seem to proceed from the latter and to tie its bundles
together (figg.  15,  16,  17). Tlleir united contraction would thus simultaneously
shorten and constrict the oesophagus. Between the fibrils ratlier long and flat
nuclei  are  seen  (fig.  20: k);  these  muscle-nuclei  prove  that  the  longitudinal    .
muscles  are  individual a.nd  not parts  of the  constrictor.

3)   D../a/a/or  t%4/scJcs.  A  nulnber  of  transversally  striped  dilatator  muscles
origimtc  from  tlie outer cuticle  of  the  body and  stretch  to  the  oesophagus.
Near its circular muscle they branch forniing line dilatatory bundles, tllat run
through the circular and longitudiml niuscle layers in the spaces between tlie
circular bundles. Inside tlie inner connective tissue they branch again, forming
fine  fibres,  wliich  run  through  tr^e  epithelium  branching dichotomically,  aild
insert at the cuticle of the oesophagus (figg.  15-19 and 21: md). This brailch-
ing increases the points of irisertion and disperses them o`rer a larger surface. -
Sections traversing the epithelium cells aiid  the muscle fibrils disclose a very
remarkable fact (fig. 24). It is clearly seen, that the "#5.de /..br..ds r## ..#st.dc !Ac
cP..fAc/..%w.  cells  and  not  between  them.  This  fact  has  been  established  with

`,A.

•inifi[::I: ':J,,i::ffitl¥i.::L£,i,i,ri"i;..L£,.+ul ., .LM`4, zri:`.ii"  b^^L..,`? ` L.L_, I _   ~„    _I,.                     `.    J-J

;         `'.i       i.
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dorsal  and  lateral  as  ;Well  as, ventral  dif?tatpr&  1`he  muscle  fibrils  (in)  are  in
section  polygollal,  and  inucll.thinlier, ,in.. the  B6sotllagus  (fig.  `24  8)  than  in
the pharynx (fig.  24 A).  In some c'ells the nucleus (k) is seen teside the muscle
fibre.  In  other cells the  muscle fibres are  missin.g.

Thetopographyoftheailatatorsis.rathercomplicated.Theyareallpaired.
Ill  fig.   12  the  dilatators  of  the  one  Side  are  diagrammaticailly  represented,

Projected on the same .level.  In  reality. the}r are,  of course,  on  differeiit levels
all  along  the  oesophagus.  Each  muscle  in  the  figure  thus  represents  several
muscles,  situateq  behiiid  one another  along the  oesophagus.

The  muscles  can  be  grouped  in  the  followitig complex-es,  the  components

::::::::adr,:a::r,k;:do::o;i;:g:£¥or,es¢`,`;£sth(dtd¥:.Sda£`,e:edt3t):tsdt;au,:,;V,£ctshod;£of;:ea::
fa¢cro-dorsaJes    (dld[.    dldz),  adG.J¢jajo"s'..a.Gsogiv!ag}.  . dorso-Ja[fera!J¢s    (ddl[,  ddla).

d^``',:i:to,t:,S^.a_::a_?_lT 5: _ lL?tor?I,es.  kdJ:).  a?a.tatT.i_ ;esophagi  ventro:la;;;;;:: -(:;1';.
d,:2e)s':d"v"]',a`d°;:;.°=°iAh"e8'd::;::;:VtG,:;'i'i:i?;vi;I:`¥:hndd'':::`n°:G:h°ecso°e¢sAoap8faU;":

\ course, but they 'correspdn.d, iie`'ertheless, essentially to each other.
Beginning  {ronL'tlie +6rar end  6'}  the  oesorfuagus  the  complexes  and  the

particular .m`risdes  \vere` fouifl  in,:the  following  order  in  the  spec.imen  first
melitioned  above:  dv  (one'muscle,  dv in  fig.11)  and  ddl2;  dld9  (visible in  fig.
1,1),  ddicomplex (qd8  visible in  fig.11)  and dld];  dv  (one muscle); dvl-coiilplex

:onfpi::.;adnvd-C::_:toe:'p]dedx];-C:t`?t:;::1:[ne:.,d[dvaL:i-;?e=P]ae:addd,I,-C::I?c]:=p:ev:;
dv-complex.a.nd dd-gomplex; dd and dv; dl (very str6ng, divided into a dorsal
and  a ventral half,  dl in  fig..13),  dd and dv.  (For the sail-e of comparison.the   .
stlccession of dilatators iq  the two specimens treated within parentheses above

:::-,::,::I:t£::,e:d[:,f€:,S:let:2£,n`dedn,:::'£.:]dd;,':;d,:'.'add:-:,::;;es::odnvdh's:::',:,€:::

:;'::::8avd]:'d:`].:,FddvT,'::,h;:,v[d£,v'a::;'g',.dfv#,.I):di,dfi[dt:ted±vfc:edshaod:}
no  means  originate  and  insert at..the .same.horizontal level; part of them run
obliquely orally,  others obliquely akyrrty..The mtiscles of tile  ventraLeom-          `
plexanddlvaoriginatefroma.pairedveatralpocketattheboundarybetween
the pro§oma aLnd the thorax.  the .ve-ntrorfateral ones and dlv[  from a  lateral
pocketofthesurfaceofthe l]ody.         '.

..,

`,

`*~

.'`,
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Cor`.h.ECTlvE  Tlssu£S.  All  the  spaces  between  the  epitlielium  of  the  pri-
mary  ridges  and  the  circular  muscle  iiot  occupied  by  radial  of  loligitudinal
muscles are filled with an  i./%!e/ cow.iccji.I;c f&.ss«e (fig.  45: bvi), which, neverthe-

. less, is almost totally lacking in the secondary ridges and around tire secondary
furrows, where the epithelium directly touches the circular muscle.
.      The iiiner connective tissue consists of small, tightly packed cells.  In tl`e

longitudinal  sections one  can  see,  that they  have  the  form  of flattened,  Ion-

gitudinally  directed  spindles.  Here  and  there  fine  tbreads penetrate  througli
the  tissue  in  different  directions.  It is  thus  an  intermetliate form  between  a
cellular and a fibrillary coiinective tissue  (figg.  16 and  17).

Outside  the  circular  muscle  and  its  sarcoplasm  there  is  a  cellular  o{/!er
col.tlccl..I/c I..sswe  (fig.15:  bvy).  Its cells are larger than tbose of the inner con-
nective tissue, but smaller than the sarcoplasm-cells. Their cytoplasm is much
more homogeneous.than the sa.rcoplasm. The auclei are round, flat, or irregular
in  foi.in,  seated  near the  i`ell-boundaries,  somewhat  larger than  those of  the
niyoblasts and only slightly larger than those of the inner connective tissue.`
The  contours  of  the  cells  are  wavy.  -  The  outer  connective  tissue  p.asses
gradually outwards into the cotnmon interstitial connective tissue of the body,
which tissue consists of larger polygonal cells and is very loose and lacunous.

3.   Ventriculus.

The  last  part  of  the  stomodaeum  must  for  tlieoretical  reasons  be  called

i::::;:i:i:i:::!ii:#.:ns.i:St:£i:ttehde:?i:`ftois;:;fff;ac:|tntn°e]dif::::i;,eo£;Senb°t:;da:d¥
the.mesenteron.  In the wall of the ventriculus two dorsal transversal furro``.s
(f[ and f2) are seen; by the fomier the stoinoda.eum bends in an angle carinally;
in  Bt[/4#!is ../#¢rot;..s#s this angle is very obtuse and little conspicuous  (comp.
BRocH  1919,  pp.  16-17).  A tbird circular furrow  (f3) forms the boundary be-
tween  the  vent`riculus  and  tbe  mesenteron;  here  the  epithelium  rolls  itself
somewhat backward,  orally.

In  its constricted  State the ventriculus is.  op the other ha]id, a distinctly
7' limited part of the intestin.al canal  (fig.  26). The tloundary between the oeso-

phagus and  the ventriculus may  be called  cord..a,  the boundary between the
ventriculus and the meseliteron Pyjort4s. Both at the oral and at the aboral end
of the ventriculus the intestine is constricted by a strong muscle, orally,by the
s¢fo¢.#cle7 ¢¢rd..czcws, (ms] , comp. fig.13), aborally by the s¢At.itclcr Pyforfe#s (mss)

(both seen also in fig. 25), Between these muscles the stomach has a fairly round
outline ; the ventral curvature is somewhat stronger than the dorsal. Behind the
sphicter pyloricus tbe  aboral end  of the ventriciifus  protrudes into the wide
oral  end  of the  mesenteron  in  the manner described by CRuvlfL (1905. p. 385).

-.:,
muscles ore la,eking.
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In  traiisversal  sectioiis  tlle' sanie.  ridges a.nd  furfow.s  are  fouiid  as  in  the
oesophagus;  u'itll  the  excel)tion  o£ .the  tertiary  furrows,  u'liich  al.e  entirel`-
missing in the ventriculus (fig. 27)..'Th? 1umeli in the middle part of tlie veiitr;-
culusdoesnotcbange;thestomach`'niaybeopenorclosed.-In fig.28theend

protrusion  of  the ventriculus (v)  is s¢en.  The cuts coniieeting the lumen cen-
trale `vith  the  lumen  of  the niesenteron are continuations  ol the primary and
secondary  furrows;  in  the  pictured:\seotioii only the primary furrows are seen
dorsally;  ventrally  the  secon9,ary  furro``.s  disappear  more  aborall}..

:,:ati:::!`:::;`dza;i;ill:ge:s:ia:;:a':.:r!u;ssd#t;fn#:1yt::jhtfehue:e.:lye:t:y::,oaras;:ni:;:,:c;i:
higb,  cylindrical  cells;  the  furrows .Sa±ie dere  much  shallower  tlian  in  the

i[;0:i:d:n¥::a:8:n:r::P::P:i;;:h¥:h:°p;.¥:;`i::i;:3:::fc:ei:ebaty::sci:are;;Trs::°Lfat(:;¥\::e£S
fibres.

rath]eavr*::a::yN:::':`:::;e.::.S:sUpEe'c]:f[;!£:n::ec:.::£enc£:i;Veoft£:,S,:es;I,i,i,.,c2t:rAi::.:lei:
bet not ?round them. It pel.}etrates iiito tlie primar.v ridges as a narrow ``'edge
and extends at.their base. In.pla,ces it is serfurated from the epithelium of the

\     ridges by the radial muscle fibres, ``'hich ruri along .the tiase of the epithelium

.:(;1;g::2:c:[£und;;±¥e:.g;°ebt:h:ea;::s:s';::erien:e:js:C:::tai:`bd:;::i:e:le:i];i:;1::ir}¥hdo¥`eu:`v::h::

lacking,  as. elsewlSre  in .tie ectodermat parts  of  the  intestine.  The  sphiiicter
muscles are surroundedS}` a thick la}'er of inner connective tisslle.

MUscirs.  Besides`.the .tvyo sphincters already mentioned,  the musculature

:`°hneta:nr:u¥::::ethce°!:`opn°g:::1::p:.;:[u::i:::::::tahae¥:;iuta£Sve:.:Cthh{:e]aa:`:err
(fig.  29: nic-I). The ciroular bundles are prolonged in the longitudinal direction
of  the  stomacli  and  are  rather  spa}sely.seated  (fig.  25: mc).  Flattened  aiid
lengt'11enedsarcoplasni-celts(fig.29A`:sp)areseenoutsidethemusclebundles.
The  circula.I  muscles  together  comibs.e  the  co%s/;..c/or  ueut/i.cw/..  (fig,  27: nic).

'. 'l`he  s¢A!.7iclG/s  are seated  in  the  inner co.nnectiv.e  tissue  inside  the constrictor

proper and the longitudinal fibre§.  In fit!  13.the constrictor I.entriculi is seen

hcoonmt:::tneedouts°i:;::.I;Vitohatrboeu::h::;,t;r}]Coig{£uesJ=ie+mmucs)a:°fa=.1:nrgfsatgg
elsewhere it is thin.  In  the  aboral  pr#fusiop Of the vcntriculus the  circular
__._     _   _,                  '



±rfuii*riEi:.i=4hirdiiliii±±=L±.rd_
i+i:;   £``  ,?;.:      F,i-DP    PP    f=1     ?``      :   `-

`.,14                S.   n.   rGr„d.u&,  Aliiiientary  canal  of  Balanu3  jinprovisus

TheJo%g..jndl.tfa;.~wsc;Gsformweakbundlespartlyinthe.innerconnective
tissue of the primary ridges, partly a.Iongside the circular muscle in  its whole
length between it and the epithelium  (fig.  27: ml).

D..Jafa/ore;  The  most  aboral  of  the  previously  mentioned  a../afaforco  oeso-

¢Aag.. (fig.  13:dl) function as antagonists Of the sphincter car.diacus; some dila-
tatory  bundles  are,  besides,  seen  radiating  in  different  directions  from  the
oralendoftheventriculus.Furtheraborallythedilatatorsatfirstbecomevery
sparse,  but  increase  again  stiu  further  aborally.  They  nin  from  the  cuticle
through the epithelirm  cells, gather in bundles,  which in the primary ridges
run  alongside  the  base  ?I  the  epithelium  cells  (fig.  27: md),  and  break  then
through  the  circular  mtiscle,  radiate  in  numerous  small  bundles  in  every

:ir:Ctt£:cnk::=aorfe#:tse}nbuthned;:I::utnhd:!nd:i::r:nrtcodrrn:::i::¥r?ees.:ice:::t¥:
different specimel]s.

Outside  the  circular  muscle  and .its  sarcoplasm  there  is  a  typical,  very
lacunous ow}Gr oon#col..uG I..ss¢G. which nearest to the ventrioulus is composed
of flat cells.

4.  Glandulae   saliuales.

In connection with the stomodaeum a
.sideT-ri=pkmay
They consist  of a  cTanglomeration

group Of glands seated on the ventral

:e:att:::teo::::±iftj8o8i:ahntderi£);~
surface of the palpi labiales and extend in a curve under

so  somewhat  under  the__     ____    --`,vt,'-I.{>tt.J
(fig.31,fig.3:s).Tlieyfillthela.biumwholly(fig.32:s,salivaryglandsdotted).
They lie in tlie connective tissue under tile `'entral epithelium of the pharynx
aiid  ventrall)r  in  regard  to  the  musculus  constrictor  pharyngis  ventraLlis  (in.
in figg.  31  and 3).  The cells are not tightly packed together, hat arranged in
groups. which are somewhat apart from one another. h-caret the orifices they
are  niore tightly packed.

Inthesectionpicturedinfig.3(theleveloftheaboralpartoftheconstrictor
pharyngis ventralis)  the salivary glaiids  (s)  are most densely groxped latera,lly.
Further  orally  they  touch  each  other  also  medially. and where the mouth
pa.rts  begin  to  part  they  fo.rm  a compact niass, that almost wholly fills the
space between the oral part of t;he ventral constrictor and the ventral lacuna:
Further  orally  they  part  again  from  the  median  level  and  open laterall}.
(fig.  32:  in)`   .

tow:fdegth¥:::i¥esaasa::tati`iey-'jg:c;nmf:Ta.rrTohw:::i;I::rop;=£&]::?gh"'£ed:i
'':~

oesophagus
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nique;  since. the  two  first  mentioned  specimens
-___   ,-
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ceedingl}-narrowcanalsinthe6uticl.?oithela6ium,(fig.31A).Twoornore
celisappearatleastinplacestohaveacommonouterorifice.-Theirc)+.h

;;a:mofc::eta::[S]snuB::[rd°eus:-:[hneec8erfi:n:r:rp:er:cpesa:y°S§tp:r=etrh°ruesa::3¥ed.¥etrte°::
directions.

The  nuclei  displa,y  in  different  specimens  different  aspects.  In  the  t`vo

1::::I:e::;hp:C::rroe:g:;sf:::ne:[cfodm3a:i.ct:Qen:eunc::a`Ladr:nr:nthd:srt,Sn::}ie]:I:gnfae:
sometimestheycontalnaclearrerrounded.body.Theyaremostlyseatedby
the cell-boundaries in  the  xpoucht-paid of the  celia.  -  But in  tile  spedmen'.+

a::f:urb::n:tale:I:I::r3a2::I:hu:I::C.I;ir(;e:J'c]r::°i::P:ad¥ar;gq:e::;a:n¥n:6::e:`;o:I:S£;oh:a°;te:craeg::u:I:tl;

::n;js:i:::;:::e¥r:::::::::;[r;£i::;::=:;¥;:a:ri]!`:ifi:i:a;i:es::;:::€i:¥a£?§;:i;I;;ga;r

:1:tpuefnt°:£o]::t:h::°d::f:i;€eCi:;;fog;:t:9nt;5.ec:::.I::°tiL:_dp:u'#:1=obeexplainedHtcannot
Werefixedin-di.'fferent„ifeti;-:s-`('c;I;.,;:v.''acn:`Y8r=r::).::n:i=i{::::`{:neen:
specimeninthe,samesolutionastlpsecondone(GII.so`').Authesespecimens

nwue:.eel:fat:,:i,!ndsDkFn=:LaDr'::faeg¥eaatt°¥:]£ei]ntc::oS:&eessue:::t¥n'£¥agt}atnh:

::::::rhee;n.s:1:::,I::tin::::,`OJ:g::[n:I::[sn:o?::smfoss:I;:fyucphpr::eadt,::,:!£:}:aacrte.

:tas::w::gt:ed¥nncdta::e=::i:e:et::¥'£r°eb:::::|y::taees::taennqorw:fe:hse"c°e]:]es:
whefe ..they appear to ,be very active.

Fig.  33  shows  a  part  of  a  gland  Cell.  powerfull.v  magnified.  of  another

.spe?imen.`+ithobviously.active.nuclei(,fixedifuClrsoav.stainedinHEIDE^`-
• HAIN's  haematoxyline}.  TP?  cytopla`s# is  fifled  with  rather  large  set.retion

fg)1:a.e°afre?h:?£t°:emn:;rthteh:e°ih:iaetys.eQ£:#:nc;:a,unns'taeref°m::8in:::espdar=S
'`,.....,

.                                                      Ir.  Intc:*n'::i :,rfu.Qd.crm.ale.
The  entodemial  part` of  the  fi]tdsti+ue;tdrsists  of  0  tbe  niid-gut  proper,

gannfod:e2d);v::ec£;.::d:Si;:BCp:a:r;:::5::1;:;te:e:#;,;::a?ee;:
.<
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g/¢#d.t/art.s,  iiito  which the  gastric glands  open,  and  2)  ¢¢rs  ¢os/er..a/ s.  7i#£/i.-
/or!.4.  The  latter is about  five times as long as the former.  The gastric glands
are of two  kinds:  1)  cocc4 *¢4f¢.c¢  (textfig.  1: h)  and  2)  g/4#dnda}c ¢¢7icrc4!..c¢c

tr)).  Since  the  former`ErHil5STe  essentially  the  same
as the mesenteron and in  the species in question neither morphologically nor

physiologically  can  be  distinctly  bounded from the  pars anterior mesenteril,
I  shall  treat  them  in  connection  witb  it.  The  strongly  differing  pancreatic
glands shall be treated separately.

1.   Mesenleron.

PARS  ANTERloR  s.  GI,ANI)UI,ARls.  The  lumen  of this foremost sixth part of
the  mid-gut is  always very capacious and  has,  if one disregards  the hepatic
coeca, roughly the form of a pear or a hen's egg with the broader end turned
orally  (fig.  2: d).  It lies in the same direction as the aboral end.of the ventri-
culus  or  bends  soniewhat  rostrally.  It  differs  morphologically  from  the  pars

posterior by the gastric glands opening into it, and physiologically by its strong
secretion. In otlier respects it is essei`tially similarly built as the latter portion.

CoECA  HEPATICA.  The hepatic coeca (seen in  the plastic reproductioii fig.  1
but mostly invisible in the median section fig.  2) are wide appendices, opening
into the pars anterior without any marked boundary. As their orifices are very
tb.ide, they do not prevent the food I ron entering tbe coeca, which probably
serve tbe purpose of secretion as well as of re§orption. The coeca have numerous
more or less shallow. side-pockets and prot`iberances.

There are altogether 7 coeca,  which  I bave named as follows  (figg.  28, 34
and  35). .The unpaired  cocclii# t;eii!rale  (cv)  stretches from the middle of pars
anterior in an oral direction a long way under the  ventriculus  (in the aboral
section  in  fig. 35 it is seen only as a narrow furro``., fv). -Almost as far orally
the paired cocc¢ j4/c/a:dorsa;..a  (cld)  stretch in a dorso-laterooral direction. to
the dorso-lateral sides of the ventriculus; their wide orifices extend somewhat
further aborally than the wide proximal part of the velltral coecum (the aboral
furrow   disregarded).   -  The  paired  cocc¢  t/c#j/a./¢fcr4/®.a  stretch  somewhat
less  orally  and open into the oral end of the pars anterior (cvl, seen only at the
one  side  in  fig.  28);  they  stretch  in  a  more  markedly oral  and  only  slightly
ventro-lateral direction  to  the ventro-lateral sides of the ventriculus. - The
paired cocc¢ ;¢jero-I;G#/raJi.4 (clv) start froni the same parts but more ventrally,i  ,
and  more orally seem to proceed from tbe ventral wall o{ the ventro-lateral
coeca  (fig.  28,  right  side);  their wide  orificeg  extend  along  almost  the  whole

I  Genitl`.c   of the latin form *»cSc»/¢rw".

I.,
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i

;e:::I::Pie:i:tT,p:a:rrs°]:tn;:[r;OOU:Ts;:;:I;:§rys::h};Shit:;c:i;i.?t¥P';:n:t;efag:1:enhd:sie:P:a:i:ton:e:drl;;-
U-forme.d  course  with  the  convexity  dorsqlly,  in  this  species,  nevertheless,
witli  tlie exception  mentiolied  below.  The  Pa.rs  posterior can  be  divided  into
four  parts,  which,  ho`vever,  are  not  distifictl}'  bouilded  from  each  other and
do not really differ from one another (see fig8.  1 and 2).  1) The first part runs

:;t::orfs:;::t;:n:z:a;:a,r:tedn=:;::,:o:;a::::;:an:;rj:a3n£;;otr££n:nt::smdn:::::;:;:t[b;u::::nt::¥y;

:Pb£:rae']:.I.]e3)£rTt::t::':rdb:nadris::gi,:inr;h:uerav:#ra±i:admgtahnedp::°sma:;,aots:hpea::;1::

:]tahr:;:::i:::'earp::8[]fyr°a:dt];ea:s°:S:#i:}t:i:a?x:diT;:let:pee`c::e:;£ng:`Peenn::
figg.1and2thispalfisexceedinglydrilated,.i.tsventralwanapproachespartl
and the pars anterior,  while  the lateEo-ventral hepatic coeca even embrace it
laterally.  In  other specimeiis p,aft,4'is mucli narrower  (fig.  40).  -The parts
3and4formtogetiierqctirvewitlrthecon¢exityventrauxthisistheexcep-
tion,  in  whicli  the  course  of `th€  intestine  o£ Bal%  ..#i¢rov..s«s  differs  from

:::vteyxp£::[rv°:.e|°:tohieci','s';€6?:¢e'n:h:::hthdee:eel:epnetder:nasfa°rdme;e::n°;]a`ypda°:S:'{}:
pushedmorecarinally,wherebythelastmentionedcurveaswell.asthesharp
curve  between the  parts  2  and  3  become  less  rna.rked  and  the  course  of  the
intestine approaches t'he typ'ical fom. - The three aboral parts are almost
equal in length.,  part  1  about oa`e a.nd a half time longer tlia.n  the others.  -
TheT::Cntsuv:I::a§¥t::::ot:h:hcea;i:`r°s-¥o{sctae`r[:onrdm°:s:.:rer:.areshowninfigg.36-

40  (figg.  36,  37,  39  and  40  front  the  sanie  specimen  in  equal  magnification;
figg.36and37withthedorsalside,figg.38~40withcheveiltralsideupwards).
It  is  seell,  how  the  outline of the sectiqu  differs  in  different parts  of  the ill-

;i:e:r;e;i::i:eel::c:.igs:[e;ae::;;:jail;;::1;:;:es:nr;::a:[}j:i;;s:e;:;;i:;;jefa;f:1;I;;;,:::::rrs:e:c:te;::::ti:
other,howforinstancetheintestine.seenistoexhibitatorsion.thelongaxis

;f]]aees:::::1;:uarsewgerfd=at[;=:]hf:enr:'nncgesf:::vi:t°}:Za°r:.::ofbnat:]y¥p:::1:Cnut{:I:
theperistalticmovenientoftheiTtes.tine...JTT.lomthesectionsonealsosees,

..\'
...             I.                                                                                                     2
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.   that  the  epithelium  preselits  numerous  small,  longitudinal  furrows along  the
entire mesenteron, which in some sections, liowever, are less distinct and spar-
ser.  Also ntimerous sman,  more or less marked transversal furrows  (fig.  46: I)
are discemable in several parts of the epithelium of the meseiit?ron. All these
furrows  are  probably  due  to  muscular  contraction  (comp.  NussBAun,  pp.

• 52-53).

EplTIIEI+IUM.  In every part of the mesenteron  there  are two kinds of epi-
theliumcells,via.cellsshowing6aJJoo%secrc/I.o~andcellswithoutit.The former
are dominating in the pars anterior and in the coeca hepatica, the latter in the

•   pars posterior. 1`he other kind of cells, none-the-less, are not lacking anywhere,

so that the names P¢rs gj¢ndiof¢7..s and ¢¢rs #utr..;ori.a only designate a relative
difference.  It  is,  besides.  certain,  that  the  salne  cells  at  times  have  balloon
secretion and at other times are without it. This is proved partly by the fact,
that tlie corresponding cells in different specimens show the one or the other
aspect, and partly by the existence of intermediate forms, in which the celia
§bow  a  weal-  balloon  Secretion  but otherwise  are  more  like  the  cells  without  I
it.  All the epithelium cells of the niesenteron and the coeca are thus really of
the same kind. - The resorption of nourishment thus takes place through the
same  cells  as secrete  digestive  secretions,  a common feature with  the  everte-
brates; the cells resorb the nourishment, wliile at rest in regard to the secretion.

Sainple§ of epithelitim from different parts of the mesenteron alld in diffe-
rentstatesareshowninfigg.41-53(thefiguresarefrom5differentspecimens).
Cells with balloon secretion (bs) are seen fn figg. 41 and 42. The )balloonst have
mostly the form of a pear (fig. 41) or smaller drops (fig. 42) with a basal, na.rrow
istem),  that breaks off,  when the secretion falls into the lumen.  -The cells
are generally high, cylindric.il cells, in places with a convex apex (figg. 43 and
47).  Ulider the furrows  (fig.  46: I)  and in places, where the intestiiie is ``'idely
dilated (fig. 45), they ate flattened and more or less cubical. Tlius, the different
height of the epithelium of part 4 of the pars posterior ventrally  (g)  and dor-
sally  (Ii)  in fig.  2 proves,  that the intestilie in this case is dilated only on the
ventral side. IIere the cells a,re arranged in groups of a few cells, so that groups
with  broader apices and cell I)oundaries diverging tow-ard the lumen  (fig.  45)
and  groups  with  narrower  apices  and  converging  cell-boundaries  lie  beside
one another by turns.

The distal end of +the epithelium cells is covered by a typical aras^-Oord~ I r
(sb)  (Stabchensaum, Dstriped cuticleD): in fig. /il it is iiivisible on account of the
secretioii.

The  cytoplasm  is  foamy  and  presents  zones  of  different  affinity  to  the
Staining dyes (cunp. fig. 47). The zone containing the nudeus is characterized
by granules showing strong affinity to  baem?toxyline.  The nuclei are seated

BR   RT€¢C    i`.`'~.  DP    PP   01`  04    F1'1
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iiithec;ntralzone,sonietilnessoxpewha{t-.nearertheapex,inothercasesnearerI,

thebaseoftliecells.-Insoiiiecase.Stheceng.seemtocontainvacuoles(fig.
52:v).Thecytoplasmisalsopiercedbyane.t.workofthreads`vithastronger
affinity to tbe. staining.

Theepi'thelinmofthehepaticcoeca(fig.52)basthesaniestructureasiii
the mesenteron proper.. its balloon secre€ion is more plentiful.

Fig.49showsapieceofepitheliumofsomewhatdifferingappearancefroni
thebottomofalongitudinalfurrow(besidetheridgeshowniiifig./i8).Herethe
epitheliumcellsaresmallandliein§everallayers.Theyareobviouslyyoung
cells,originatingfromailiothercell,thathasdivid¥bothrediallyandtan-

gentially  (comp.  MONTERosso  1023  and  1926).

eepeae±##:fgiv*dapo,=ath£"ompact.bie*
:,

MusCLEs.  Outside  the  membfana.'pr.opria .the. mesenteron  is  surrounded

::y:::da:t:i::ic:t:htnutfi'e'1:;¢y;'r:a:i;,I:g:;,,:':S:,;:¥,:::is::)]G::£°;:;;;':"I.a;.;:n,rs„:,I:(:;;;d;t:in:io:n't;S:

::ees°:afir:::a:I::;::a::I"oS::':hce"jcn"t±::e"aGtse£`:::gs:i.n:e:efrco;:Ouo[:::::tdh!::
(fig.42).Ahothelqugitudilia|bundres;resiiiallandarrayedarroundthein-

:,:oS:i:::;ec,i#gfj:a:££:::]n:e:s:I::o:::o::,°ythge{:e(::ga.e4:);§::£:in5bfratnhee;Cts°n,:::.Cy-
form.     ,.                                         1        'T.

'`

•       Along the aberal part of the pars posterior, embracing part 4 and the aboral
half pf part  3,  a  ring of stronger outer longitudinal  muscle  bundles,  7##sc%#
's%get`tuhdrpc%=H=nes=``.-e^r\i^e`X^l.e_r_..;(,£i:i|iJ.:i=:;:'£s"i"oL==2ua`t"bacLsem°a=,nab:es:±=c:S==:'.
sidethecircularmusclela}'er*nnjngintheinnermostla}-erofthecommon
coniiectivetissueofthe.tbody.Thesemuscles,arearrayedaroundtheintestine
ratberfaraparffromoneanother.Theydonotallbegiliatthesametransverse

:;::I:d6:::£::n°df:let:es:ae:e:t:I:n°raan[]¢y.'a:;ho€br;,:u°s:;::f°f:::I:t]aAt:d°;;hteh:
cellsofthe'connectivetissue,inwhichtfieylie..'rh;eystaitfromthemembrana

.    Propria  of  the  mesenteron  and  iii6eit  at,the  o.ral.end  of  tbe  rectum,  where
they penetrate through the epithelium.    .

:]keRae:::`dv];'r8kt::tin::::£anne£:a::°etsafe:rif%{j:is;;j'qt.:,:h::i::en::={:un:;::::

;:£;ir::neg:ga:a:nte:i:a:::ori:Tis:tis:,(m=:::e,::;¥iig:i:;£;ee:::;¥:e£:r{:a:g.et:u°:uy£:e:
I :  stripes.                                                                                                                 ,

-i       .            .                          ,
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2o                 S.   J?.   rdr#d.I;d.,   Alimentary  caiml  of  Balanus  lmprovlsus

STRATUM  PERINTESTINAI.E.  Around  the  entire  mesenteron  and  the  coeca
bepatica,  but .not  aroulid  the  pancreatic  glaiids,  there  is  a  particular  layer,
s/y4£##®  ¢c/..#!esj4."¢Zc,  which  according  to  MONTERosso  (1927)  serves  to  pre-

pare  the  resorbed  nourishment.  It is  sllown  in  figg.  36-39  and  48  (spi).  It
consists of one  layer of cells,  which  rest directly on the outer surface of the
basal   membrane   of  the  epithelium  projecting  between  the  muscle  bundles
of the tunica muscularis.  The cells project in all directions and in transverse
sections form a  regular wreatb aroulld the intestine. They have generally the
form  of a high and narrow club; their basal part is narrow a.nd the distal part
thick .---- In some cases  (fig.  55)  the forln differs from the one just described.
Tlie  cells  are  then  relatively  low  and  broad,  almost  cylindrical  in  form;  the

proximal part is,  however, always narrower. - The cell boundaries are some-
what  wa.vy.  In  the  basal  part  of  the  cell  the  cytoplasm  contains  very  fine
threads  (¢ro#1.ow¢Z /..;¢owc%ts).  The  llucleus,  mostly  seated  in  the  distal half of
the cell,  is irregularly oval with  the  lolig axis in the  longitudinal directioii of
the  cell.  A  roundish  body,  ¢¢ra!sol#¢  (fig.  55: p),  is  sometimes  found  on  the
distal side of the nucleus. The cytoplapm contains, besides, rotipd or irregular
bodies  or   drops   (gr¢"wj4,   cor¢#scw;a,   t/¢c#oJcs).   (Comp.   MONTERoSso   1927,

pp.  407ul]3).
In  certain  specimens  the  cells  of  the  stratum  perintestinale  contain  a

number of round, yellow, strongly refr.active drops (fig. 55: d). These are most
numerous around the oral pa,rts of the mes€nteron (pars anterior, coeca hepa-
tica,  and  part  1  of  pars  posterior), and. decrease  gradually  toward  its  aboral

parts.  Where  they  are  most  abundant,  the  celts  are  almost  crammed  with
them.  These drops are evidently resorbed nourisbment, and their occurrence
shows,  that  the  resorption  is  strongest  in  the  oral  parts`of the  mesenteron.
taking Place also ill the hepatic coeca.

•         2.   Glamdulae   Pancrealicae.

&ap±£=±Z_:e`tt3:e8£S==£::g#y''idn#=:i:=C=\£tte`tcea=t{=tpg=c:=e'=sO=====±%=::=£===

ora/ and a /a/e/ordbora[/ one. Each gland evacuates its secretion througb a duct

:n{efs:n::I:Li:::::£=::=::±::?w|fifi?.v:::::n)i'yt::o°mrif::ed°;lows:i:::::n:I+i:£tc9estt::,
the  latero-dorsal coeca hepatica, at the level of the orifice of the ventriculus.

Tbe  lobes  have  iiumerous  protuberances  and  branches,  their  form  being`
thus  rather complicated.  In most cases the medio-oral lobes have 3 and  the
latero-aboral  lobes  2 branches,  besides a varying number of minor brotupe-
rances.  The latelo-aboral lobes are generally larger than the medio-oral ones

Lriia±.i.|ulL__,I_tin=±_I_=_±±_;~.td_~AIA..
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fi!:;h`!:s:udt;vfe°,ro;:::aiceT::`et]:em::¥s;.¥rys]hr::`£inr;1:a::;ut::::To`[edrs`:::,:
jecting from the  waus of the  glands;  genEra,lly it is narrow at the  eiid  of the

::a:cho:S:h:h:]¥n:se,lew::cvhe:::sf°hramvedfthr:uf:ituo:e:;gas:dwiderinthecelltral

thro]:gffga;:i::een:apnacrrtesa:I(:i.:fptahnec::fatt`[S;.dge[::::g(i;e)Seanr:e:h::::ti:ai::;S::t,i:::~
and28(media-orallobes)andinfig.35(latcro-aborallobes,justdividingintt)
two  branches  each).  The  different  parts  of  the  glands  emt>ra,ce  the  pars  an.
terior me§enteri la.terally, dorsally and grally; their most oral branches stretcli    +
somewhat  more  orally  than  the  v:.pt#culq:  o.n  the  dorso-lateral  side  of tht.
stomodieum.                                             ``.:1+.i.'.       '`.

]arg¥.P[;i]eE.:T:MinT]Fse£:::a::`r:n.:nc:[|Sd°efn.tdh:upbaensc{:[agt.£C5§;a:hdesya:eree::ebe}:I;I:g:}rr~
conicalwiththeapextoward:th.lunien,inthewiderpartstheya.reoftenflat-
ter,  rectangular  in  sectio.n.  h'o  b.rush-bor4er  can  be  disce.ned.  Between  the

:ehnfschtheenr]:r:reeffete§:c::[=gosru:e::e:effej.:=:g[[::;:rs£:cwr:t;osntmcac::;:r;efsvt:s*

:oe=;:j[nye.a;rhaeys¥a::noeb?£isdrg%tnns:ds:::nt:|yesvi°;eatou%etive):a:;:::~
The boundary 'of the celr< tnu;.at.1 +La I..-^--fi -.-. _   .

_  _  _-_-v -,t+-,+\,,|  \Y/  JJ ®Cl=(I.
Theboundaryafthecellstow.ardthertynenoftenlooksveryripped;the fringes
evidently consist of secretion leaving the cells.

:::e::lie:h¥o:I:n:ai:I::e:::S:::n:g:1::±afr::e];;:;:::?gg:e]a:rq:iv:f;£:;se:deny:e:a,:::e?s;tcgrgi::I
only orie large oval nucleo`lus.

supp¥:ea,tt]:atth:hsetr:enagct:::°:fbi:]fiteys:€fdrt:St:oEa:¥::n=-::!]:add?ei%'=th-:Sv:a:LyTe!:

g¥onng:Paenc::de::t:i::}d:]twn:i:1-]P:`r';dv€ers]thf::nt:Yet::tntteanetsc:'f°::e°:nttt:t£:e=::
acidm,(_C°mF...C:.UVEL  1893,  2, pS.  553L55`4).                                     _~~_~,`-~-of--- _

The  epithelium  cells  Of  the  pap.;leas  stand rof  a  rather-thin  i%c#!6ra}¢¢ -~
^~,``,     r`\___  I_   .,    ,\            , .    _     r` ,----..----. i-`.I+`.    `+iLu   irlcrl.urana

t;§ijA:;ih::Su:ji:r¢e:i;:d:h::hi);e;}a;§r::in;Wi:¥g;iii§;.e;:e;i,;i;:e;I:if:::1:i;:¥i]a:k:cS;t:":i:
/

I)UCTI pAh'CREATICI.  From the centra.1 pbrt of the media-oral lobe of each

pancreatic  glaud  an  evaouati9n  duct.  d%c!%j  ¢a»c„4/..c"s,  sets  out,  opening

;.-

.`1
'..,

.'.,i.``          `.
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into the pars anterior niesenteri, very close to the fold formed in its latero-oral
wall by the ventriculus protruding iiito tile mesenteron  (fig.  57: dp). A highly
niagiiified  drawing  of  the  right  pancreatic  dtlct is  given  in  fig.  59.  The  duct
runs  in  a  medio-aboral  direction  and  is  bent  like  an  S  with tfie first  (distal)
convexity turned aboro-laterally alld the second (proximal) one oro-medially.
It is very narrow (in the specimen pictured, about 20 # thick).

As no section has gone through  the  niiddle of the  lumen of the duct,  it  is
difficult  to  get  all  exact  Picture  of  its  ep¢.!/1cJG.I(".  Oile  sees  only  very  densely
seated  nuclei,  which proves,  that the  cells  are smau  and  low.  The  nuclei are
irregularly oval with the long axis geiierally in the longitudinal direction of the
duct. They are smaller than tbe nuclei of the gland epithelium.

nfwsc/es.  The  ducti  paiicreatici  are  richly provided  with  muscles.  Outside
the  epithelium  there  are  rather  strong  /oi¢gr./#dt.#"J onwsc/gs  (fig.  59: ml)  along
the whole length of the duct;  they continue in the circular muscle layer sur-
rounding  tbe  pancreas  and  in  the  muscles  of  the  niesenteron.  -  From  the
median  side  of  the  distal  end  of  the  duct  some  ob/i.gwc  #!wscJc-b®¢#d/as  (ind)
stretc.h laterb-aborally and  partly disappear into tile outer connective tissue,
partly join  the intestine muscles further aborally.  They evidelitly function -as
constrict'ors.   Their   antagonists   are   a../a/a/ory   "i/sc/c-b%#dJGs   (f`ig.   57: md|),
which run from the latero-oral wall of the duct ill a latero-aboral direction. -
A number of cot.s/r!.c!o/s (mc) traverse the aboral and middle parts of th`e duct.
Alsothesehaved¢.j4tojoryantagonists,whichpartly`runlatera.lly,slightlyorally
from  the  latero-aboral  wall  of  the  duct  (fig.  59: md3),  and  partly  medially,
from the median wall, inserting in the niiddle of the convexity of the proximal
curve  (md2). `-Also on the dorsal and v6ntral sides of the duct more or less
ob/®.g#c co7?sj/..c!ors  cross the duct  obliquely.  and d®./a;"!o7s  radiate from it.

Laterally  and  niedio-aborally  the  ductus  pancreatious  is  surrodnded  by
the  comlnon  connective  tiss  -e  of the body,+ medio-orally only by One layer bf
ceus  of connective tissue,  out;ide  which  ttiere is a large hac#ti¢  (fig.  59: I)  si-
tuated  in  the  angle  between  the  pancreas and  the  median  convexity  of tire
ductus pancreaticus.  On tlie median §,ide of the lacuna there is again connec-
tive tissue.

[[1.  Proctodaeum  (Lntestinum  rectum),

The  proctodaeum,  which is much  narrower than  the mesenteron, consists
entirely  of the  l.utcs/I.#w"  rcc!..7#  (fig.  2: i),  which  runs  througb  the  4  aboral
segmeiits  of  the  tliorax.  It  can  be  divided  into  4  Parts,  wliich  more  or  less
correspond  to  the  segments  (fig.  60: I-IV).  Their  position  is,  of course, de-

pendent on the actual position of the thorax. At the transition from part Ill
to part  IV there  is a pair of deep  t/c#/raf dl.tJer/t.cjcs {fig.  64: ra,  laterally).  the

`,,.

i. ;i 'i
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distal  ends  of  w'liich  ben.d  orally.  At  .t~his  point  the  rectuni  fomrs  an  angle
withtheapexventrallyandpassestt?.the¢rof.s(figg.60,6'+and65:a),u.hichis
dorsally situated at the base of th?'penis.

The J!.I"e% of the recthm, whic{i is pruch narrower than tile lumen  mesen-
teri,resemblesorally+onthe`whole.thatofthe€tomodaeum.Inthetransvelse
sections(fig.61)oneseesthe/tlJJ!c~ccj!jya/¢'(lc),theprimary(0seconda.r}'(P

:rs?b::r`:nryd(b3!t/w"e'eronaytsieas:dp:1:°a:;,a:[e::::`acr?;,a:y±`£`a';tryasn(d4']on`:tqeuvae:}ertymhae;:
r..dgcs.Thelumenisnotstrictlys}miaetricalafidvSriessomewhatindiffere:it

:apet&fet;:ysrfeoc[:ugr:a,(fs'tgagt:es6:'rt6h?e).::::u:,:d}fferentspecllnens,dependi|ig

|v¥:::o,::ie},r::nut:acftse;i::,:¢deh°:!syepaanrdtsti=arin[usarkee:::::I:t::;nwif`][ge#
Wbellt.herectumiso.T)en,pa?tIVismuchlonger,T.hiletheanusandthemo'st
at)oralpartarenarrowerthantheoralmaip`mrfofpaftIV(fig.65).ipa.+
IVhast``.olateralpocSets,coccoa%a/i.a.(figg.-6/+and65:ca)closetotheanti5.

.      :      .I   .`
EplTHELluEIAND.IN¥iR`€o}r.`-ECT,ivEihesuE.Tlieepitheliumandtheinn"

connectivetiesue(£igg.66??:..67,)o"h,e.proctodaeumareofthesametype{,s
in  the  stomodaeum.  .

nessT::;¢h'::'£':,:::e£::s°¥iie[dtsb:;:.bi::8cee::°::ec"r`e';Ca':[{f:i;6s6i:r]:);}::,:dt:1;ccai:
The basal mengt}r€rfuackiiig, the boundarv l`a+,„a,a*  +t`^ --:it-  ..boundary bet``'eefi the epitliefiup and tbe

dis?ern.  -  The  droplasm  contaiiis  nu-connective. being --I ----.          ^i.i  `/.utJiasm  conraiiis  nu-
merousg.rains,whjchgiveita'.foamyappearance;theyaremostabundantin

i`:::::ai;Pirae]::I;I;i.a::i:s:::jde]t::h:er:i[rc:,::prg:o:::;h;etj:;e;V;a:nff;I;::;:(;;e;g:o)rf:::£t:V:::;;;:::olesi:n;sn;eoi:I;i;
isdifficulttodetect,!{ispossible,thatthecelisareinrealitylo`+.erthantbe:..
seemandthattpeiitlc!eiare..seateJba;ffilyasinepitheliumcelLsofthesalne
typeinthestomodaeu^rii.-nfusclefibre's.(fi&67:md)'runthroughtheepi-
theuum to the cuticle; they are weaker.than fp the stomodaeum..       +

Fig.  68, shows  th:e. place,  where  the  fe.ctuin  starts.,froqi  the  mesenteron.
Therectalepithelium(er)iseasilydisti.nguishedfrom.tliemoredeepl}-stdinea
mesenterial  epithgliunl  (emi).  Also  the  difference  Oetween  the  cuticle  of  the
rectunlandthebrush~borderofthemesenteropis.distinct.-Atthebounddn
thereisadeepfurrow(0whichdoesii6tseemtobavea,nyepitheliumoronl}

=pi%ey,t`u°,=rites.cL=-,Eh=i,;.±=,S:±=-i.=±Vaf_a::US:=us±=e°.%`=a(%d;=£atish=t3,=nmgt3.trd°t:,%;ec£:%Rt::-£==t:,Cr':./:b^rL`;`:~(=~e).:_re.;::-={£-=sfi:e"*ue#=#tsngn':`aft':£:
cuticle,  a feature lacking in the stomodaeum...`               J

.                                                                        '                 ~,
.,
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The.."~co»#cc£..u¢!..ssacconsistsofsmall,irregularcells;theircytoplasm
has  almost  the  same  stmcture  as  the  plasma  of the epithelium  cells,  hat is
somewha,t  more  homogeneous.  The  nuclei  (fig.  66: kb)  are  rather large,  irre-

gularly spindle-like in form.

MuscLEs.Adiagranimaticsketchoftherectalmusclesdiscernibleinsagit-
tal sections is given in  fig.  60.

£0%g¢.J%d..%aJ  %wscJGs.   1)  Alongside  part  I  of  the  rectum  one  dorsal.  one
ventral,   and,   on each side,  3  lateral longitudinal muscles stretcli,  forking at
the oral  end  of part  11,  running  through the inner connective tissue  and  the
epithelium,andinsertingatthecuticle;orallytheycontinuedirectlyasmuscles
of  the  mesenteron:  ow%sc.ed..  %cse%/G/..a-reG;aJcs  (fig.  60: ml[).  Their  functioii  is

obviolisly to shorten part I and simtlltaneously dilate the oral end of part 11,
which is adapted to forward the contents o{ the intestine. The ventral mtiscle
also Sends  a  branch somewhat further  than  the middle  of part  11.  -  2)  In
parts  11,  Ill,  and  IV  of  the  rectum  siiiall,  spa.rse,  short  inner  longitudinal
muscle-bundles  run  close  under the  epithelium and  througb  it to  the cuticle:

T_:`Scwli .Iongi!..d.i..ules  re:.ti  interlii  (££g.  66.. trii).  Such t"£1;; ;:e i-=u=-a-.:==sallyandventrallyasweuaslaterally.-3)Dorsally,outsidetheinnermuscles,
there is a muscle, divided into severaLl rather wea,k bundles, which runs along-
side part 11 and inserts at the cuticle  of the transition to part Ill:  ow#scds
Jo"gi.l#d..t.a;..s  recf..  dorsaJ..s  (fig.  60: ml9).  Its  function  is  evidently  analogous
withthatofthemesenterio-rectalmuscles.-4)Ventrally,aloiigsidetheaboral
part of part 11 and the whole of part in there is a stronger muscle, which runs
outside  the  musculi intemi,  hot  also  in  som:  places  near  the  epithelium;  it
originaites  with  several  brailclies  from  the  aboral  half of |]art  11  and  inserts
at  the  ventral  diverticles  between  |>arts  Ill  and  IV:  "asc%;#s  ;o%g../#d¢.#aj..S
rec;i.  ue%!mds  (figg.  60  and  66: ml8);  duriiig  its  course  it  splits  into  several
bundles.  - 5)  A very strong, paired lateral muscle originates  ventro-laterally

(with  regard  to  the  intestine,  but  on  the  dorsal  side  of  the  t)ody)  from  the
outer cuticle on  tlle caudal side of the an`ls, runs obliquely in several bundles
a.long  the  rectum.  and  inserts  dorso-laterally  at  the  atioral  half  or  part  11:
ow%sci¢J%s  Jo#gS.JiidG./.4/S.s  /cc/..  /acer¢/}.s   (fig.  60: ml.).   It  originates  with  several

small t`ranches from a rather lengthened surface. It shortens the whole aboral
half of the rectum. ~ 6)  A broad, pa.ired latero-ventral muscle nlns in many
bundlesfromthedistalendofthediverticleattheboundarybetweenparts111
and  IV to the  latero-ventral edge of the anus:  .j.w5crd!is  rcc;a-a~¢Ji.5  (figg.  60
and 65: ml6). It shortens part IV and simultaneously dilates the anus.

The  inner  longitudinal  muscles  are  directly  differentiated  in  the  inner
connective tissue and in the epithelium of the ridges. The outer ones,  on the
other hand, have separate s4/cop/as/# cells (fig.  69: sp).

`,^

wkqLi.±ufa,.I`>;.Li,.[+;±£]&piu~p---~.`-~„--*
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.andi::::::"tshc:esaltTch]:£rnadtLaets::Sec[:Sanp,j]::C:stfhnet::I::oe:::ae°££mth:nr::::]=
verse  sections  (fig.  61)  one  sees,  1iow the  mus.91e  fibres  running  through  the
epitheliuminthecrestsofill'thelargeJridgesuniteinfinebundles(md),which
inn  alolig  the  base  of  the  epitl,ielium:'o.n  both  sides  of  the  ridges  aiid  break
through  the  circular  mllscle.  -  The  following  d{latatory  muscles  are  found:

:|cfe:h£°nrtt::dd:::::'wpa:ir::tdh°ers::ddt;1,aitftn°srt°origi:::::t:r.:m[nthaesi]Pgt£:1;::a:
directio.n,andinsertswithseveralbranchesattbecuticleofthedorsalridge
oftheaboralhalfofpartll:diJa!a!or./cc¢..d&s¢J!.sa%;„¢.or(Jig.60:md[).Itisa
synergistoftheabo'ralbraiichofthe~,entralmusoulusmesenterio-rectalis.-
9  A long,  paired ventral dilJtator,  synergist of the one just rientioned,  ori-
ginatesfromthevelitralsurfac¢Of.theth'oraxandrunsalmostperpendicularly
toward the  rectum;  it  divides  into.t`Vo  branches,  of which  one  inserts  at  the
cuticleoftheventralridgeoftlle'a.bofalhalfof|)artllandtheothersimilarly
in part  Ill;  they  inn  in several  fine branches  through  the  inner  colinective
tissueandtheepitheliun:dG.jdy;!oryGc*.fewJr¢/¢.s(iiid2).-3)Aseriesofsliort
dorsal  and  latero-d.orsal  muscle-.bu'ndles  run  from  tlie  dorsal  cuticle  of  the

:£:rraexctaunmd:tdh,;a;?,:;res:eec:,f;i;n;esg,:+f6..;¥!c:,°or¥:e{:udt:;.]eT°hfe;ad¥a::Its:-`sde:`a'rt°sf
of tlie rectum and the ams.  - /1)  Three p;irs of lateral dilatators  rtin froin
part I in an  oro-lateral directiod, the first pair from its oral end  around  the
aboralpariofthemesenteron,th.dsecondpairfromthemiddleandthethird
pairfromtheaboralparfofpart1tothelateralwausofthetliorax:d{.J¢/acorG6`
r.Gc£.. fa/e'7alcs  awfcr..ores.  The  oral  end  of part  I  is  also  dilated  by the  musouli
longitudinalesmesenteriexterni.Froquparts11and111lateraldilatatorsrun

:nva,I;t:::i]adt,::::tdofrrsec£°nn:ag:'r";:r`a°:::a:;;:'.;:,`;;",'oC;cs":;:;¢:I:::,:j?sa#sf}c[r:a::s:
Theyformbundles,whichinsertatsurfacestoftlierectalcuticlesituatediha
rowat;qual,smalldistaneesffomoneano¢er,andrun,moreorlessparallel
tooneanother,totheaboral,la.teral§urfacooftlie.body.

C..r€nd%  %JscJG  6%7!dJcs  surround  the  rec.ttim similary  to  the  stomodaeum
andfomtheco#sjr¢.c!"rccf¢.(figs.'61-63and66:mcLThebundlesaredensely
arrayedalongparts1and.II,ipore.sparselyalongpait111,butlackiligiiipart

:¥;t:£h:7u:;I:h:yugrewneaar::rwt{bna:I:n[:£:]t°ued¥.d¥r:'cta;[o=°oS:tahse?nftae:t::e£,nt:::
differirig  froni  the 'circular  bun-dies  of  the. ve`ntrici*us.  The  sarcoplasm  cells  `

(fig.6"sp)arealsomuchsriiallerthaninth€c/esopriagus,aboutthesameasin
theve.|triculus.hlostorallytheconstrictorieetifarisoverintothemuscles
of  themesenteion  (i;g.  68:mc) .,..,... '.'           .

1.  harve tiot found  any  sphineler  and in.Bigivn{u:  improvisus=  the  aLnatogous
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functionisperformedbytheconstrictorattheaboralendofpart111.Alsothe
musculi  longitudinales  recti  ]at€rales  (figg.  60,  64,  65: mla)  may contribute  in
constricting  tlle  aboral  pa.rt  of  the  rectunl,  whereas  the  anus  itself  al``'a}.s
remainsopen.Wllentheanusisnotdilated(asitisinfig.6{)itobviouslytakes
the form shown in fig.  65 in consequence of the elasticity of the cuticle.

In  fig.  68  some  of  the  longitudinal  musculi  mesenterio-rectales  (ml.)  are
seen  in transverse section outside the circular muscle  (inc).  Somewhat further
aborally  one  after  the  other  enters  inside  the  circular  muscle  through  the
spaces  t>etween  the  bundles.  In  fig.  62  the  ventral  and  lateral  longitudinal
muscles(ml)runinsidetheconstrictor;ontheleftsidethelateralmuscleisjust
entering inside it.

All tlie larger muscles of th; rectum are distinctly /ra%stJGrsfty s(r..¢ed.

Outside ,the.circular mtlscle and its sarcoplasm there is a typical, 1acunous
ot.fGr co#..ccji.% I..ssllc. Around the last part of the rectum the coilnective tissue
js  very sparse and the lacunae are large.

IV.  The  inncrvation  of  the  intcstin..

GRuvEL  has  nlade  clear,  which  nerves  innervate  the  intestine  (1893,  2,
1904,  2,  1904,  3,  1905).  But  I  have  not  found  any  statements concerning /Ae

¢eri.PI:erie  eird inslrun.ents  o|  the intestine turves i; the H`te;:;={=.
I have examined the end parts of the nerves, such as they are seen in total

preparations  Of  the  intestine  made  as  described  in  the  introduction  (Techni-
que:   8).   In  these  preparations  the  nerves  were  highly  coloured,  the  muscle
fibres weaker.

In  figg.   70-72  nerves  front  different  parts  of  the  intestine  are  shown.
At   regular  distances  there  are  groups  of  longitudinall}'  runrling  .iGrt)e  /t.6/es

(in one case 8 groups on one side). The Ilerves run ill irregular. spirally twisted
curves; they ofteii branch and anastomose.  At longer or shorter intervats they
form  knoblike,  thickened  end  instrumer.ts,  partly  seated  at  the ends Of the
branches,  mostly at the raniifications,  but sometimes anywhere on the nerve-
fibre.s. - Betw.een these parallel main trmks there js a network of much finer
fibres,  forming  irregular,  larger  and  slnaller  pol.vgonal  ineshes  (fig.  71: right
side).

In the pars aiiterior inesenteri (fig.  70)  the nerve-fibres are thicker aiid tile
eiid  knobs  more  numerous  than  in the pars posterior  (fig.  71).  In  the rectuni

(fig.  72)  the  nerva,ture,  as a whole, is  weaker than ia the mesenteron, but the
fibres  of  the  lietu.ork  between  the  longitudinal  main  trunks  are  relatively
thicker in propertion  to the fibres of the main tlutlks.

hj±H'jl.iJ'..,r-iiLL._._fun+_±=__+....+_._~_.
::.    BR   R~T£Cij=    Di    DP,   PP   (J',;    =Jq.    fig
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Discussion ',df the  results.
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.,

I.  General.
Regarding the do.v!.s¢.0%  of the, a!imentab' canal  of the  C..„..¢edt.a  differei"

authors   have   had   d;ffereiit   vi6``.s.   CuvlER. (MARTI+`'-SAlh.T-A^`GE,   p.   517),

MmTlh--SAINT-Ah-GE  (pp.  52L5'30)  and  G¥R'sTAECKER  (pp.  /i71+7„  dividc.
it  into  oesophagus,  stoma,ch,  iiitestine  proper  and  rectum.  Their  »stomachh
correspondstotheParsanteriornieseliteri.-DARWI`-'sdivisionisamaziiigl).

:::::+:mp:;#£:hd{:Sht::£::£eos::V:6Crar=a:i:gt#;osgi::'e€erng

that  it  is  not  homologous  to  the  stdyiach  of  the  Dc.capodes,  he  does  not  hit
tlpon  the  idea  of considering the  abaa,.qutbalt of  his »oesophagust)  as  stoniach.

t¥t:oan],S°thce°u,:n:e:?i:£:r;hp,:Shte:I:°r:;¥erseft?ioawned`.etr¥:ev:::Ism,.::o°::em,:'t:s?i:,I:
proper and the rettuni. -A1.so Emx:DT (1903,1, pp. 438+io), KNIpowlTscH
(pp.  144-145). atid  CRtJ.VEL  (1893.  2,  pp.  436,  /i84,  527)  make  use  of  the old

:::::I:°pno.n dago-:-:i:I:£:e#±p-tg;.#dc-t;u=o'n-:¥£~:±::i;:::°:ihtaeToS:    X
I::::'i:;,ri;-e¥o::Ps°£T:::¥,Pd._£:!'r:,°;V:avteerr'`av:{r':i[:g:;:hRei::°L:,::::se:::::t.]°}:
divides   the  digestive.apparatus  into  the  follo`ving  main  partitions:,  mc;uth
with   chewing  'apparattp,  stomach,  intestine  opening  through  the  anus,  and
tfie  adjoj.ning glands  (p.  386).  -  HOFFF,NDAHL  unites  ventriculus  and  pars
anterior  mesenteri  under  the  name  »stomacti„  although  he  points  out  their
histologicaldi'ffereiice;apeoral|>art,whiche.rresponds€otbevent'rit`ulus.he
calisDoesopliagealaussackur.gi)(p.p..575no77:comp.alsoh'ussBAL.}I,p.:-if7).-..
BRoCH  (1919,  p.  6). di`ide,s .tlie  digestive  earl  into  4  parts:  oesophagus.  sto-

:in::ac:±}t:h:e;:::c;:lt¥::I:|j;;t:1::i:i::te:rn::::tlo::a:;;i¥on::u:h£:is:tso:I:1,:see:p:;n:i:::;,;;n::y:
thestomodaeumbeingdividediutotwoparfe..Later(1927,p.517)he,neverthe-

.I::i;t:;¥e::t:he:u=:S°iR::a.5£Sttoa;ndd5t7:=o;Lt3;o¥£:::u;:;b:u:tlt`:li::.:i:e:S;:::e::;::c;;:;atnhae]
digestive  intestine  (wliich  together ,r.ith  the  `digestive  glands  composes  the

jr    mid-gut)  .stomach"  ~  YoSIl  {pp.  171+17.2)  di`.rides  tlle  canal  into  »nlouth»

(correspondstothepbarynx),Doesoptiagrxpt.|=therestoftf.estomodaeum),
tstomacht   (=  Pars  aTterior  in..eseliteri),   and  oilitestine„  `+.hich  is  divided  in

.,.. `

•,.. '      ..
''`     .        ,
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two  -the anterior part  (= pars posterior mesenteri)  and  the posterior part
(=  proctodaeum).  He is corrected  by  P¥EFINCH,  who  quite correctly divide;
the  gut  iiito  »fore-gut»  (consisting  of pharynx  and  oesophagus),  mid-gut  and
hind-gut  (1934,  pp.  230-235;  1936,  pp.  664-668;  1937,  pp.  355-360).  -
MQh+TERosso  (1933,  pp.   121-123)  also  correctly  divides  the  digestive  canal
into  roesophagus„  ointestino  medio  (mesenteron)D  and  )intestino  terminalen
Vrvl,  although  correctly  dividing  it  into  3  main  pa.rts,   Diiitestino  boccale„
ointestino  medio)  and  t)intestino  terminaleo  (p.  112),  incorrectly  calls  the  an-
terior part of the mesenteron »stomachD and the posterior part Dintestine pro-

perD.  ~ An these authors iliclude the ventriculus in the Doesophagus"
Theonlycorrectdivisionfromthepointofviewofmorphology,comparative

anatomy   and  embryology  is  the  one  into  three  main  parts:  stomedaeum,
intestinum   entodermale   (mesenteron  and  the  gastric  glands),  and  procto-
daeum. KRiJGER is of the same opinion (1940, 2, p. 93). He cans the entodermal

part  DMesenteron„  he  aha  quite  correctly  cans  the small  aboral  part  of the
stomodaeum  stomacll  (tMagenD).

11.  Stomodaeum.

According to  I)ARWIN  (1851,  I).  40)  the mouth parts confine a cavity,  the
•supra-oesophageal  cavityly,  ill  the  middle  of  which.  between  the  mandibles,
tbe oesophagus opens. 1`his cavity {~j±gxp±ie±¢_Aa.r2prx and I have examiiied
it in detail. whereas previous authors have treated it only in connection with

to GRuvEL  (1893,  2, p.  436) the pharynx con-
bottom of the mouth cavity.

5/I,  p.  7/I)  mentions  also.  that  in  Balaji..ji¢c  a  tsub-triangular
sists of the him

___-----a----
portion  of  tlie  inner  fold  of  the  labmm,  that  hangs  over  the  oesophagrs»  is .
thickened   and  yeuowish; it has patterns, which he supposes to give a hold for
themusclesthatopentheupperendoftheoesophagus.Thissuppositioncannot
be correct; as we have seen, all the dilatators of the oesophagus nin radially to
the  outer cuticle of the  body.  DARwlrv also  iiientions.  that some fine  muscles
insert at the  membrane forming the supra-oesophageal cavity  (p.  40).  These
are  evidently the  dilatatores  pharyngis,  although  he  does  not  mention  any-
thing about their course.

The thickened part of the inner fold of the labrum, mentioned by I)ARwlpr,
I_      1,_             ,,.,,,-.-is the thick dorsal chitin piece described above
6),  which  according  to  DARwlN  is  typical  for

see figg. 3:a and
¢#®#aG.  lie  also  meritions`,

that   it   shows  a  central  junctioll-line  (1851,  p.  322).  Also  GRuveL  has  paid\
_ _ _     __ .---- `_`-`,,

attention to this chitin piece (1893,  1, pp. 859ng60) a.nd names it »paragnathei

(1893.  2,  p.  434).  In  Bafa% I..rot.'"rao"J%t% it is  fomied  by  two  symmetrical
parts,  joined  together  at  the median line  (1893,  1,  p. 859). -In my trans-

_ _            __        ,    -I-Tf:ffl .-,--.-.... fulut-.h .....-. *
i   _  _ --------.----------- 1  ---- ` ---------.-- _.__

I..         esR   RJ€o=    Di`i)p.   PP-o,i   O,,    `=-+,,.
`,
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versesectionsontliec'ontr`arydo,eucbjuoction-linecanbeseeninthestrucfure
of the chitin pla.te,                               .

Theproboscisisofdifferentlengtbaiidform:i.n.differentspecies(comp.
``         GRuvEL  1893A pp.  Zi32rf83; BRocH  f919, pp. "3). In Bar"!%".»i¢rou..sue

it  is  relatively  large,  wqich  .also  appear8.from  the  fact,  that  the  phar}.nx  is
three fourths as long as the  6es`ophagus:.      ``

BRocil's  assertion  (1927,  p.  517),. that{..he folds  of the  ventriculus  do  nt.t

;;s;:,o;n:;e:ct;i,,:;.:::e:fL`;y;s::::s;t::pit;og:;i;:;;;h:e::i;,;gtou::t::ti:orl;oe:n::;cnu::t;h:i;::„:,;;
t,.      '.

(,mft:::rcdu'tn,:utfa°e„}T:::::i:',Mcj:,.c:i'[:¥i.:Z;;`e"c:'e's":"tact:¥e:fb;.h:1;t°:s°:abe:[`':

:i:!nnt::::I:;t:i:et{::I:i:frfeth,:tg::::i::£Cg.I:o::?ye:1:h:Pc;,:tnt::;csa:t`e`.::nd:`£:
lumen is narrow,  and  vice versa.

-n==b%Pnt=S-oS=oa==Snof€?°%t±als`:='_dL.=:`_rquliu,m~HOFFERTDAIIL{p.Sic)hastound
a  memt)rana`  propria  in  the  veptricufus   (»Oesophagealaussackungt)).   BRoC I

(1919,  p.   17)  has  found  a`veakly  developed  basal  membrane  in  the  ventri-
culus  of  Scal¢c/J%"  Sj7oG77'i!...  and  B£R,`.Dr  (1907)  in  C.ry¢/o¢¢G.aJws s/7!.a/#s.  Ii
Ba/a/ius   S.%¢7ouG.;%s,  .howeyer,  'a   basal  membrane  i§  wanting  in  the  ventri-
oulus,althoughtheinnerconnectjvetissueinsomeplacesresemblesone(conip.
chapter Dventriculiis»).

Concerningthe#ii4sc/esofthestomodaeumNussBAuar(p.59hasgencrally
made  similar  observations  as  I.  He  hasfiot,.however,  studied  the  dilatators
in  detail  nor has  he  denoniiiiated.,any  muscles.  - The  muscles  of the  oeso-
phagus in  4%edas7#4  sg%¢/ScoJa have  been  t>riefly  described  by JOE.`.sTo.`l   &
FRoST  (pp.  54-55).                 ``

theGd:I::EtLor(;8£3ic2,'epf,b`:::):Sn°;c;;I;c:Pt]=°:p:t¥et[,:unmB£'[a]:.":n`'g'£'a';,a,;:`'.';,?
¢s'::Sr"esa:::yf::::;np':'s:nagssti';'t:::/::toh::eg:.d¥ff¥e:`t'e.:°t'::e:poe::ess::C:I:hseetr}e

related,itisprobable,thatORuveLhas.rfuadeamistake.Intheusualloiigitu-
dinalsectionsthrotig!itheep;theliumt!ieqi'usclefibresoftenseemtorunbe-
tweenthecells,andCRuvELhage,videptl}notexaminedtranst.e[sesections
of  the  cells.  rveither  ha.ve  BRoc`H. (1919,  pp.  8,   14)  nor  Vrvl  (pp.   113~11/I)
discovered the real I)osition 6f the radial`£ibres.

BRocH'sobservationsconcerningthedifferencebetweentbesefibres,which
hecall§thecoce»Gcj..t/ePar/s,andthe,h!uscletissueptoper(1919,pp.1/i~17)

1'

1,_.,                        ,{
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are  interestii]g.  Although  I  have  not  used  the  same  fine stainiitg  methods  as
BRocH,  I  can  assure,  that  I  have  not  found  any  transversal  striation  in  the
finest bundles, not even before their forking and penetrating into the epithelium
and that the connective fibres are stained by the thiazine red much more bril-
liantly  than  the  muscle-substance  proper.  BERNI]T  (1903,  2,  pp.  415ul]6)
has  made  similar  observations.  Also  KRtjGER  (19/io,  2,  p.  95)  Suggests,  that
these fibres are connective  (t)bindegewebigD).

A  common  condition  in  C¢.rr®.¢edc.4  is  evidently,  that  the  muscles  weaken
niore  or  less  when  approaching  the  aboral  parts  of  the  stoiiiodaeum  (comp.
HOFFENI>AHL, p.  50; BRoCII  1919, pp. 8-9). This is also the case with Bala#ws
i."¢/oui.s#s  and is noticeable already before the end of the oesophagus.

I have not found the sphincters at the two ends of the ventriculus rientioned
anywhere ill the literature.

The   r,LANI)ULAE  sALrvAI.Es  were  at  first  discovered  by  Nj±t/.EL  who
did  not,   however,   detect  their  glandular  character,   and  called  them   Dthe
indefinable organ 2.  top. 41J2). -GRuvEI. has examined tbem ill detail in
a  number  of  .species  (1893.  1,  pp.  860161;  1893,  2,  pp.  441,  427,  528,  543;
1904,  3,  pp.   134~137).  He  is  of  the  opinion,  that  they  are  salivary  glands,
as were HOFFENDAIIL (p.  384)  and BERNDT (1903, 2, pp. 419J20). -BRacH

(1019,  pp.   15-16),  on  the  other  hand,  tllinks  that  they  are  Po..so„  g/¢eds,
basing  his  opinion  on  researches  on  Scaz¢cjJwm  S/roe/"..®..  - Lacking furtl|er
evidence  I  think it better to  call them  gJflnd¢d¢c  sad..uajes  for  the  presept. `-
BRocH mentions, that the nucleoli of the gland cells are not at all stained by
DELAFIELI)'s   haelllatoxyline.   In  m}-  Preparatiolls  tlley  were,  however,   dis-
tinctly stained.

BBocri  (1927,  p.  518)  asserts,  that  the  glands  in  question  are  generally

:::::ds;nat;?,:,.!L:::I:iz;:i£:f::i!::iE=::i::i=::I:n`3a;¢x"c:?t;:n;1::,.s(i:
they  are,  however,.seated  in  the  labium,  as  we  ha.Ve  seen.  GRuvEL-(1893,  2,

p.  /i41)  has  found  them  in  tfiaifiFTpi  of  84;¢~I.s fi.il£..jiiacbrdw»I,  in  the
same  manner  as  some  of  the  glands  >of  Po#i.c7.¢es  cor#"cop..a   tr>.   528).  Also

gAUHesLBfp:!Z.7,43)8A?)asjnfotuhnadttohfe:a;,:i;:e„::::::Z£:f„Gf"BSR:::'::a::}Ho:FSFUB::
marizing the facts is thus incorrect.

In  this  connection  it  may  be  meiitioned,  that  in  Bale.iws  l.*«Prow.s¢.S  I
have  not found  any organ corresponding to NuesBAUM's .iridefinable organ  1.

(see NuSsBAu",  p.  41;  GRovEI.1904, 3,  pp.144-147)..                                        ~`

BR   k3iil3:    g=;  `    Sp  -PP.-64--,- {j.-a-.-- Fj
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1`11.  Irltesllnum.. catodermale.

::c:¥a:n¥nw:I::h°]::;R¥?;,1:8::I::,-:i;:t{hi:0;ea.:ro:ifa;;enr:ia¥e`:=;:a::ee:Ci)::ti;I:Pn::tc::
Pars  aliterior.                                                    . I

Acaprding  to  Vlvl  (pp.   114-115) .tnei'»stomacbp  (=  pars  anterior  meser.-

;.e:r|:!se:;=::ar']:s;;¥:°¥:_:;;ao¥:/;:`:;;°o:¢%:.;o,,°v£:;::;;i`;d::sr:,:;;'£yal:::d,:,:A,bo'.'

the ,atter.

tero:P::g5E,L,r:``:P5A=:';:-'fe:i:t;.n:I:;,fa°]nsoce:n:::.ot,:eedp:;t':I::s°TfA:::`::ei;;-
472Jrf73)refers?toailnembraneitsurroandingtheccmtelitsoftheniesenteron.
Vrvlto.116)calisthismembrane»pa.ritrofica"Nussl}Aun(pp.51-52)States,
thatthetubementiolledbyI)ARwl+`+isnotactiticlet)utamucouscoverir,g,^
secreted. by. one  ol  tfi'e  two  kinds  of  cells,  which  form  the tpithelium  of  the
mesenteron.  The  other  kind  of  epithelium  cells  are  covered  witb  a  tlush-

.bn°radce:rdi,]¥Sns;Bt£U::Sne°basseToat+;°atn:,.°£t¢:#,°¢rko:.:,i,S,s°fre:'atvhee]`nuoT;::::;:en::

:'enu::tyhs:'n::1:.en8s°%~,ett[:'okLets6e:I:1:to°nry8:::tes,onn°ra:en!'o°ufn::0:::ra::rtn]:ecceeftusa]:::

:Teu:'±:.uo';trdaenrd}scca]::b[]yev°.:`.:;e::;`hneg[!e:sna::1:£3¥+etroek::sSBe;:e`:I,°tn;s':n:ese:nL-;

:fne:thheermku]Cn°dusofc:]hise.seue`;£[:it:::ua:e]=]¥r.STshBe*r:¥s::eesven:ie;:;se,::yredarsao`:i:::
doubting the existance  of this dlffere|itiatfo|i in;th.e sDe.I.pQ  p`-att.;Hart  i..  i:--
-,11=^1-_,,   _           ,      .       -whichanarefc¢ade-;;;,;;ce-:.;.u;rt`;:e::I;aa[:;`th]ii£:ec::d=:::ne:na:h£:ecd,.r;r,.;h;,::

•S'`:  AlsoJOHrsToh.I   &FRosT  /n.  flo    Rtitn.h'm  '`^".^             ---
-_  -_-`,-. ' .I,||e,|,.

T~-v Jvni`aiu.`TE   t±  r`RosT  fo.  61),  BER`.D`r  (19pe,.2,  pp.  417-{18;  1907)  and
PyEPI*CH   (1934,  pp.   230-231;   1936,   p.I  666). have  found   differentiations
amongtheepitheliumcells.-Itisalsovery..inety,thattheseeretionofthe
neenterialepitheliumcellsOfBof¢;i#si.p!P'ro¢..skstsa,tleastpartlymucous.-

.,,`-,.,

-     ,                       .          `'

1'



£S',``.   ft-,„
aunilia*±±...ra::in2:£±,±_i.nT_:

.,
i-,,.i.

32                  S.   Jr.   7'dr%d.vd.,  Alimentar.v  canal  of  Balaiius  lmprovisus

Concerning  the  secretion  of  the  mesenterial  epithelium  comp.  also  GRuvEL

(1893,  2, pp.  /i39+I/io, 485-186, 528), HOFFENDAHI,  (pp. 376, 377) and PvE-
plNCH  (1936, p.  666). P¥EFm-cll's.description and figures resemble the balloon
secretion in  Balanus  improuisus.

]ollNSTONE   &  FRosT in tlieir  paper on  A"Gjasow¢ sgw¢J..co/a  (p.  61)  assert,
that  the  Doesophagus,  stomach  and  intestines  are  lined  throughout  with  a
chitinous cuticle,  and only the tubules of the digestive gland lack tliis layer},
inferring therefrom, that »the mid-gut is therefore represented by the digestive

gland».  I,ater on  (p.  62)  they,  nevertheless,  state  that the  epithelium in  the
mesenteron  has  a  .striped  cuticle»  or  »Stabchensaum».  Thus  it  is  not  correct
to call this tcuticle» cbitinous,  nor does the mid-gut in the species in question
fundamentally  differ from  that  in  other  cirripeds.  ~ According  to  SEwltLI,,
the mesenteron is not lined with chitin (KRijGm  1940, 2, p. 94).

]ol[NsroNE   & FRosT  (p.  61)  also assert, that there is no pbasement mem-
brane9  anywliere  in  the  intestiiie.  SQ  far  as  the  epithelium  of the  mid-gut is
concerned,  this  is  probably  a  mistake.  According to  BRocll  (1919,  p.  9),  the
saine species lias a distinct basal membrane.

FII,ATowA  (1902,  p|).  380-381)  has shown  through  staining experiments,
that certain cens in the »stomacb» of tbe /¢"¢c of Bala#ws ..ow¢rou..sws have a,n
excretory function; their histological st"cture differs also from the rest of the
stomach wall  (coinp.  GRuvEL  1905, p.  449).

MusCLEs.  According to DARwlN (1854, pp. 85J6) eacli coecum hepaticum
in  species  of  the  genus  B¢/a/.ws  must  have  a  sphincter  muscle  at the  place,
where   they  open  into  the  »stomacho,  judging  from  their  way  of  detaining
liquid.  I have not, however, found any special sphincters of the coeca in Bdr#-
7iws  i."Prot/i.s"s; their orifices are, on the contrary, so wide that the coeca pass
into  the  intestine  without  ally  distinct  boundary.  Naturally  the  common
tunica  muscularis of the  meserLteron may serve as sphincters in  this case.

DARwlN's statem.ents on tlie structure of the wall of the mesenteron (1854,
p.  86)  do  not in every respect agree with the results of later investigations.
His »cellular mucous layen is the sanre as the epithelium.  He has quite over-
looked  the  inner  longitudinal  muscle  layer,  the  fibres of which  are  still finer
than those of the circular layer. His »longitudinal layer® refers evidently to the
outer,  stronger  muscle  bundles,  which  in  84Jcii.ws  t.ow¢7ot/..sws  surround  only
the  aboral part of the  niesenteron.  Tlle latter,  on the other band,  have been
overlooked  for  instance  by  MONTERosso  (1923),  unless  they  are  lacking  in
BaJaiiws Per/a/4Iws, and by GRuvEI. (1893,  2, pP.  439ut40,  486).

NussBAUM  mentions  a  »dilatator   ventriculi»   (his  .ventriculus»   =   pars
anterior mesenteri). The arrangement of the muscles of the mesenteron in the
species examined  by  him  differs from  that  in  Bof4#%s  ..i%4rot/..sws,  the  longi-
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tudinal  muscles lacking,  while thctr ..futtcti;i  is  perforrlied  by ot)lique  muscle-
bundles  connectjlig  the  circular  rtyusF!o.s. with  one  another  (pi).  24,  52,  5-'1  and

pl.Vfig.3).-Asitappearsfromthaa.bovide§cription,Ihavepotfoundany
dilataLtorsattachedtothemesentero`n.Tb€elasticit}'andcohesionofthetissues
aretheonlyfactorsthatcanrestor'etheformofthemid-gutafteracontraction.

According  to  iNussBAun[  tr>p...28,  5fap.'and  HOFFENDAHL   (p.  378)  all  the
muscles'oftlledigestiveorgansarelraris`.e.rsallystriped;h'us§BA".hovevtlr,
admits,  that  he did  iiot see tlle striati6n  in.the  liiesenteron  (pp.  29,  52).  DAR-

i::::;t:!a:`;,:e:':u:i::i;;;!ieag;L|;r::::a:c;e:s;:vie;:3;t:di;s,:;:cF;n:t3t::e;eton:nfjes;:oo:I::t:ai;;;i:v:i:i:..+

daeum  and  the  proctodreum,  although  le.as  so  in  other  places.  Ntj.ssRAu'hi<.s
view, however,  is  in  accor¢an¢e  with  the,gener5J  rule,  that  all the  lnuscles of
theAr!/„opod¢aretransversallystriped.+CQmparea,hoJOHi`-sro*E&FRosT

(pp.55-57)onthe¢pseudp-§triatioir.~ofquemuscle-fibres)aqdthethistology
of tbe muscle bundle s*.

According  to  PRocq (1919,  pp?.:9  ,17h fife. digesting  intestine  is  des;itute
ofmusclesinthes.peciesex?api#:by.hi,in.AlsoTom-stoINE&FRosT(p.60
mention  the  absence of  a  in:.g.utaf.,,layer.in  4 ).G/aLs/#4  sy%a;I.coJ&

STRA1`Ui`I  ;ERINTES?IIVALE.   DARW[.`-''s.  thepatic  layen   (1854,   pp.   86,   5/+7,
578)isobviouslytlie.stratun`perintestinale,which`vasafterT`.ardsoverlooked
until  MOITTERosso  discovered  it  (1923)  and  described  it  in  detail  (1927L  at
fir;tcalliiigthelayer»peritone';h>(1.923)butlateronxperilitestinal»orlperien-
teri®(1927LAccordihgt6'PATh-£(pp.126-130)itshowsspecificmor|]holo-

gicalandstrictura.1differeiice:int.h.edifferentspecies.

G+ih'DdLA`EC..1sTRICAB.As.toerroneousnotior,sofolderauthorsconcerning
the glatrd.Ilae ¢atlcreaticae _ spa ir ;::,-:: ~=:`V.::``'.: _I.  _ ---- `'`-``'`'`C``J](18tnt g¢airdt/l" ¢"IcrGa¢..cae, see HOEit (pp. 33-34), PARwlN  (1851, pp.  57-58;
1854,  pp.   100,   128-129) .and  CinRSTAECKER  (pp.  487,  490).  The  true  nature
ofthesegland5wasdiscovered.b}.HOEK(pp.34T36),who,proposedthatthey

±h:uls:a:e(;;I.[egotp=`3Cor2)a,t;:;d-L}¥::-:.fg:;==Tp:-A5It;:=592?d5e:grb5e2:)s''liver(Ac¢„),correspondsevidentl}'tothepaticreatic6lands.-TOHb.sTo+VE&

•FRosT'srdigestiveglands.(p.62and`fig.38)rGemplehistologicallymostnearly

`, tr.e pancreatic glands.
•',

Astothecocc¢%e4aJ..c¢CERsrAECxftR{p.472)atfirstsuggested,thatthey
".ere  some  kind  of a  liver-orga.n  (camp.  also  HOEK,  p.  37).

ty ,g:::¥U,:t;u?h:i}:;:±m:i;;h:e:p:;St,:chi;5:5:):ta=or:::;:vr":6:rt°:¥seii:e:si,;::;:t:::cP.;i.:g::de:adt£:   //



84                 S.   I?.   r6.r%d.od.,  Alinentary  canal  of  Balanu3  Improvisus

tbe  Jcpalo-¢a.#c„¢(i.c glallds are an illtermediate form between the two others
and  are  found  in  certaill  species  (1893,  2, pp. 441nd43.  487. set, 544-545).
As  a  fourth  category  he  mentions  Dstomachal  glandsn  which  are  epithelium
cells  of  the  »stomacpl  (1904,  1,  p.  174).

.         Later on  GRuvEL  (1904.  3)  published some new points of view concerniiig
the differentiation of the gastric glands based on studies on Ba/a%"S ¢s../haciis.
In  this  species  the  pancreatic  glands  open  into  the  hepato-pancreatic  ones;
these in their turn open into the hepatic glands, which communicate directl.v
with  the  stomach-cavity.  This  proves,  that  the  pancreatic  glands  are  not

I    individual  ones,  but  only  deep  coeca  with  specialized  cells  of  the  hepajto-

pancreatic  glands,  which  in  turn  only  are  differentiated  divertides  of  the
hepatic  coeca;  besides,  a.Il  intermediate  forms  are  found  when  passing  Iron
one element td another (pp.133,139-142).                                                            `

CRuveL aLsserts,  that  he  has found the  greatest conformity to  exist  `vitli
regard to these circumstances ill all the Pcdt.Jtt:!l;a/a and apcrc%;a/a exaiiiiii;d
by him,  which fact he generalizes in his.monography (1905).  This generalizati-I
on  is,  however, `lnwarranted.  HOEK  (PP. 34, 36). NUSsB^uM  (pp.  53-55)  and
BRocH (1919, pp.  6,  13-14) have shown the existanc9 of differing conditions.
My  researches  on  BaJa%t.s  t.ow¢rot/..st.s  aha  prove,  tllat  the  pancreatic  glands
inthisspeciesopenthroughthe|u£±ip_all_c_riaticiin`tLg`tJiej2£PLj±±±±£d{lrJnjasqu_i
teri   quite  independently   of   the  coeca  hepatica.  - KRtjGER  (1940,  2, p.  94)
6ritisizes  GRuvEL's  terminology  of  the  digestive' glands.

FII.ATowA   (p.  385)  describes  something  in  BaJa%%s  .."¢rot/..s%s,  that  she
calls  the  torgane  de  Knipowitschh  seated  ibetween  the  thorax  and  the  ab-
domen  on  both sides  of the  digestive  apparatus*  ilt  resembles the organ  in
Dcj!drogas!„ asfe/..co;a  that  KNlpowlTscH  has described  a.nd  drawn,  with  the
difference that  KrvlpowlTsCH describes evacuation-ducts, which are absolutely
lacking  in  Bden%s  ¢.»i¢rot;..s%s"  -  FILAToWA's  dra`ving  corresponds  exactl}.
to  the aspect of the pancreatic glands, but the position that she  mentions is
strange.  If she  refers to the  bouiidary tletween prosoma  and thorax,  she lias
probably  pictured  an  unusually  far  carino-apically  stretching  branch  of  the
latero-aboral  lobe of the pancreatic  glarld.  No  special .KNIpowlTscH's organt
`vithout evacuation-duct can be found there nor anywhere else in the species
in  question. -  KNIrowmscH's  drawing  (pl.  I,  fig.  32)  aha  resembles  a pan-
creatic branch.

IV.  Proctodaeum.

NussBAUM (p. 53) mentions a .vestibulumb of the anus. This refers evident-
Iy to what I call part IV of the rectum or, perhaps, rather to its niost aboral
part.  -hloNTERosso'§  (1933, I).  123)  .anpolla rettalei  toictured in  his pl.  3.
fig.  4)  also resembles part IV.

`.J*
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VIVI(pp.116-117)di'videstlle`re€t`h.I:6.fBa/aJI€/s¢cr/ora/{is`.ar./t.s/"/osa
intotworegious,ofwhichtheoral.one'ischaracterl.zed6yot}Iiquemuscles,
whiletheaboralshousspecialfoldscall,ed»villiadarmaturachitinosaD.which
arelongitudinalridgesOfthewall.SinceVI`.ldoesnotpublishan}.drawings,
itisimpossibletoascertainhowtheseregi6nscorrespondtothe/ipartsde-
scribedinthispaper;possibly`J.I.vl'sfecondr!gionishomologoustomypart
IV.

HOFFENDAHLmentions(p.378)thatthechitinlayerliningthe»intestinei
i§nctpiercedbycanaisbutshow§asrapothsurfuce.Itisverylikely,thathe

:e::£r:e:°m¥net{:en::,:;°Hthoem"tose:i:ns::{B:rt,sWo°fu|:¢¥ast„rs::ags=e:,hdeen.:ry-
also the rectum.

•,,,`             .

p].3T¥.Sgs.83Ua}n`dm5;::I,::Sa:::;rae.:eT::Cr[Se:]P:I,i::%:°t:::Xveas:::uar:,:n(]p"5P2::da:]d
Vfig.5).ItisdifficulttodeSde,`;Jhethertheycan6econsideredhomologous

:;.a:r)°£a¥:To=|eso:e;C:bfe£[,nf.apd:!aa]!'y"S;`£'c¢e'd°U::Sso[=Ju°nHdh]::°£:on&gr::°::
queproctodaeun.KRi!cEfe'satcount(1940,2,p.96),thatthesemusclesbelong
tots:malt;::,P;6b8a7b)!ya:Ze6tR°uavrmL£S(u[n8%::St2:npdrp:g;4oi4"amahouta

=;i;::n::n:a;;1,af:t]:::e:::g:.%;;a,u,;:,„.:rh:fe„j:,.n:,rneea¥e§::::ec:e,r.maintain

.,Surmmtry ....                              `         /

=thec%r:#.,%:it°tfr`}BaT'_+and::.:=¢.r_O~V.::¥?=a"intsofthesemetspeasfn°ptah=ofc:ii;m£±ie:'ihi:.-rn=ncv.`,C^aD±.nsui:.t=~3±utsh==y==:np£:in°£p%:ly=bmyett£=ea==rfan\.
paitofthemesenteronformingas€fondarycprve,theconvexjtyOfi`rhichis
a;rected  ventrally.  The ectodermal parts,  Sfrooda:un  foharynk,  oesophagus

:tnfctvuer::nt%:)shaanr:lypr:.Cftf::,aneguTro£['ttehs;!¥:3:st:::t:me);t:I:=fal:h(em::en::
r te;ou and glandulae gastricae).

ru\u Ai .   F ^i 9
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is  mainly of the same type as that of the oesophagus,  but strongly modified
in its aboral parts.  The lumen of the mesenteron is mucli wider and simple in
form.

The  mesenteron comprises,  as commonly  aniong the cirripeds,  the greater

part of the alimentary canal. It is indistinctly divided into two parts, which I
call pars anterior and pars posterior mesenteri. From the pars anterior 7 coeca
hepatica proceed, which do not differ from the rest of the mesenteron in struc-
ture  aiid  without  sharp  boundaries  pass  into  it  throngh  wide  orifices.  Tbe
coeca  have  been  denominated  in  this  paper.  1`here  is,  besides,  one  pair  of

pancreatic glands. whicb have a quite specific strtlcture; each Of them is divided
into  a medio-oral and a latero-aboral lobe.  Each  gland opens through a par-
ticular ductus  pancreaticus  directly into the pars aliterior mesenteri and not
through the coeca hepatica.  Hepato-pancreatic glands are missing in Bed¢##s
iNi¢rouisus.

The  epithelium  of  the  ectodermal  parts of  the intestiiie is  covered  by a
c#Ci.c!c Of chitill, which is a direct continuation of the outer cuticle of tlie body

i=dismoultedtogetherwithit.Inthepharynxitshowscertainmodifieations
(bristles,   paragnathe).  - The  entodermal  epithelium  ;s  lined  with  a  br#sA-
border, excepting the pancreas-celts, which appear to be uncovered.

Tlie epi.JAc/I.!ti# is  niostly cylindrical when  the lumen is constricted. cubical
when  it is dilated.  All the cells  of the  mesenterori  and  the hepatic  coeca  can
have  balloon  secretion.  The  nuclei  in  the  ectodermal  epithena  are  mostly
seated in the basal half of the cells, in tbe cntodermal epitbelia more often in
the apical half. - The epithelium cells of the pancreatic glands differ from the
other cells. They are exceptionally large, irregular in form,  and strongly baso-
phile.  Their  large  nuclei  are  seated  basauy  and  contain  irregularly  arranged
cliromatine.  Between  the  cells there  are interceuular secretion  capillaries.

Ill the entodermal parts of the intestine the epithelium stands on a "c#-
6r¢co  ¢ropr..a,  which,  oil  the  ¢olitrary.  is  missing  in  the  ectodermal  parts,
excepting dorsally in the oral pdrt of tlie pharynx.

Immediately  outside  tlle  epithelium  of  tile  ectodemal  parts  there  is  a
special  ..»ww  co/.}!cc/I.I/c  /i.ss#o  of  small  cells,  an  intermediate  form  between
cellular and fibriuary connective tissue.

The .#wscJcs of the digestive canal have been described in detail and demo-
minated.  1`he  tunica  muscularis  of  the  mesenteron  is  unitary  and  weakly
developed.  The  muscles  of  the  stomodaeum  and  the  proctodaeuni,  on  the
contrilry,  are  strong  and  co[1sist  of  a  great  number  of  individual  muscles.
There  are  circular  (constrictor),  longitudinal,  and  radial  (dilathtor)  muscles.
In certain cases they can have combiiied functions. A great number of muscle
fibres  insert  at  the  intestine  by  means  of  particular,  branched.  connective
fibrils. These. fibrils pass in tile ectoderm.al pai`ts through the epitheliuin celia

~,,,
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and  attach  to  the  cuticle.  In  the  recthm  there  ?.re,  be``ides,  Ioiigltudinal  epi-

:hee:::a-nmair[:;fr£;ba:£]SirnT£:ede:}c#ran;I::e::,¥:::em:Scn]:i]:::S;f::ri::,,t,i::
muscles.                                                            I

strj:ehde,rh:Ss:]e:f°tfh:h:n::::::raT.a;apitasit:I:£!pt[:len.±n:;Set'::]aa]::rt:a`:sS:i::S``a];:
directlydifferentiatedinthetonnectiv€'tissc..throughwhichtheyrun,wllile

:;hoeri]]sar}8nerst:nine:d::::aa::a:rao`9;a::::is:I.end:fefe:::t£::e¥b°;:£:e:,rt:::1:,;V::
cells.

#a:thE:\uffcd:esp?n;iboOy::::-f\A=eheeio``"ag-t\,itnf*.ip%.::ttfi%?ibhfe?:i%pn[uiaToaefneatisai`;,i"i'particula.r  histological  and.;pli)sio!ogical  characterjstjcs.

tjveFta£:s::Stof°{fhethbeed£;t:it:.::I;Sgs:::::lag:£ebeycttohdee:::]n`p°anricse:1::::s:°tnont`.fe-

ll:ife¥C(;ale:';`1:i.:;::jig:::n:i ;'r;:':G:;`n:i:tla:n:;e:::n::l]::rs:J}J;e%:e::!:s:t:ac:ei`ls;      /, '
They show two  functional  jlfases,  the  one  with  swollen  nuclei,  seated  in  tlie      ,`'J
illterior  of ,the  cells,  the  other  wiqu  shrunk  nuclei,  seated  close  b}.  the  cell-,''
boundaries.

z.'ThecJld-?.cruaj!.rcoftheintestinehasbeeneJL-aminedontotalpreparations
stained'alive.

ToProfessorAI.Ex.Lt}THER,`wholiasleadmdadvl.sedmeinaccomplishing
his` work, I hereby e.\'press ny s;ncerest thanks.
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:          du!itrcu   jili   -Jexi.   }i,clsinLJro;€j<ie    1913.   S.I-95.

39.Lar8,?;a:`tcT[:`,:,i::'da:„`'::.::e:I:":.`:'b::,:I:€?'.{£3't"\,oi:f<`:,.:5:::I;:,(:+;.:,:t';!Ze\!`i.:j3:`:":

Tabs(le   u`ild   t4   Diag{a`lmie``.   Iielsliij5torsi.1e   19J3.   S.I-33.

40.  T.  H.Jarvi:    Zur  i(¢iinl.`;s  der Coreroiieii-Pormcn  NLird-r`inr,!`i`iids iirsl.iesoi:r.If ,e
•/'des   Kui`saiiio-Qel`ieles       Alit   28   .l'afc-1rl.      Hclsiiigforii,q.a   1913.      S,    I--t;`l.

41.   I]akpn   L€ndbeng:    C)kol{,`g:scl]-.Tcogr,..pliisjclze    Uit!i.rsuc7i`ilifc:i   zw    ]ii`cl`te.`-

fauiia   {l|.r   r'clsfiiili."ir)cl   an  den   K{is(eti  .rinnhT`Js.    Nit   '`0   IJ..irte:I,   I.11  it-

bi`:li„    i.lid    '7    f\lii`:.I.`tiiil!pr"    jni    Tt  y.I   sowj.c  .1.i..ifi:lil.      IIt.}si:I:i..t,r`j..`e   ltJU.

3.   I--17S.
42.   Jvlartta   Hcir`!',joki:      I)ii.    ()|7i:joiiiJ!fTi.r,.nilia   nl)nl.'jnils.     Nil   2`f?   l`ig`jrcn,1`  I.I-

bell"   urld   9   !{ar:   F      I]c`lsiili!f()rsi-ii.   I({14.     S.    I--'/().i
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.41   I]IInri  Ahrotii:     Uli{ersuchangeil   I.iber  dj.e  all   FI.3clieli   ill   fiiinlaiid•monogcnetjscheli   Trematoden.     Mjt   H  Abbildungcn   iiii   Text  I

.bdle"     .Helsingforsiae   194.1.    S.1~52.`    "  `Lars  v..Il   [hartttla|!:   Zur  ir3,:ologie {ler  W:`sser-imd  Uft.r\6go|  jm

mecr   SudwJc3t.I.iHn!aiids.      Mjt  31   Tdbelleii,   12   Di,igiaimicn,   L
7   Abbi!dungen   ilnd   I   Karleilbcil.ige.     [Jelsnigforsj..`c   1`)15.     S.

45.   Hakan   Lil.dbeng:      D{.a  Biologje   yon    Pliiuiiculus   cllloiioiiae   Prey

I.-.Invi.rkulig  yon  dcsscn   I'arasitjsnliis  auf cliJcii.ion.I-Ar{eH     Mit  ,

uliilgen   lmd  5  Tabellen.     Helsingforsi.ie   1946.    S.I.-50.

!50.I.ora.KarlinglStudi.enflberI(al.vp{{w)Iylicliien(Turbeihrj{i).I.DjeF,

Placorhyiichic!.`e   u"I   `1{iathortryli:!ijdae.     17Ii{   20  Abbjldun{Tt`H    I.]

5£.E,,zio"ngce#:rr.T,:,'::.x:::,I::.:g:°srse'r`::,I,:`d;;;7S;o;o#`.i.,,nja`i~5o(
i.1gU).   Helsinpfoi`ia.   lo4a    a     I      iii ...- _

_   __.    ..``.`    .,uul`,I;il{i   rc.iT!Ica    1~50   (

Z+52:...n:.';¥£ra)i:%l:jnf#;'r`:i:):T,I::14t:rytsc±f;jat}r;jf+ri:ia}7::;;o'r::er°]y;%Spa`;`in5
(

-,`    ,  I

I

t

.I.J
•,1

?*        '~`
..I


