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&4®1% sa le  fclne erahs* P allia—t — wm%$m Bathhwa* free the Chesa­

peake Bey »«r« used la  th is  study* la  w riter!on ef maturity had prevlsssly 

hesa established although f r a l t t  (1031) ant ether w riter* had judged fros 

fie ld  observations ea sating behavior that sa le  erabs are sexually smtmre 

darlag the la s t three growth stages* th is  weald seem Heal la  the Chee*- 

peak# Bey area aest erabs above 3& l&ahes ia  width weald he nature* C«e- 

nerelal soft erab dealers who re  ta la  large mwfeers ef erabs ea flea ta  

law# noticed that aalee as small as 3 -#  lashes la  width w ill fre^ueatlr 

exhibit preliminary courtship n a tiv itie s  aad area present the appearance 

ef norwal copulation* Sewever* observations ea the condition ef the gonads 

with re epee t  to hod? length* width* depth* «*d ether characteristics 

strongly suggested that only aalee greater th&a $1 lashes la  width are 

likely  to he nature* Specimen study sad h isto logical tissu e  selection 

were* therefore* haeed only upon large aalee* daoag these, only those 

which were fu lly  hard aad which were *fht* hat net old were meed. Meet 

ef the h isto logical tissues were collected ia  atd-eaaaer la  1043 ead 1044* 

fo r purposes of study* the repredaetlve systea (fig s . 3 ead 4) was 

divided la te  (1) a id -la te re l teetle* (2) te e tle  a t junction with the 

w aterier m e deferens, (3) celled w aterier me* (4) uasalve aedlwa was*

(3) slender posterior was ju s t hehiad the aedlaa me* (4) posterior m e 

a t her anterior-dorsal to thoracic eagtaeat f i l l*  (V) posterior m e between 

th is  point wad the saeeakeletsa* sad W  the extsxn&l peals* Portion# of 

each e f these regions were fixed ia  the several fixatives eapleyed sad 

prepared fo r h isto log ical exaada&tlaa* ioet of these parts were also 

seomred free aalee la  aid-w inter and froa iaaatmre sales fo r ce^aiisea*  

the f i r s t  pleepeds ef two large admit soft aalee were fixed la  Benia* s*
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om m w tum

1. areas laateny 

Internal Characters* the adult m le bias ersb (figs* 1 and 2) la  

easily  distinguished fro* the f a a l i .  fhe ab&onsn or “apron* of the aa ls 

a t t a in t  bat four aorable segments since the second abdonlaal place la  

fomad by the fusion of asgnents fflt -  X¥I. and la  a a m t aad •** shaped* 

fhs ahdsnen of the inaature faaala la  triangular and tkat of the m%ore 

festal® la  eos$aaad of tka f a ll  a ir  segaents and la  bread and se*i c ircu lar, 

fhs anl# abdonaa be&r* only two aata of plsopods* modified to fora an 

In tro n lttea t cowple*. Pansies* both lanatnrs and nature* carry four pairs 

of plaopeds which function fa r agg attadbaeat la  tka adult* la  addition* 

tka sa ls haa ehitraeteyistle heavy chelae, akartar lo t am i spinas* sa ri 

blue oolor oa Ik# slaws* and a general triaaeas la  senteur la  contrast to 

tka nora balky faaala. Ia  biometric eenparlsons hare kaaa aada baeanas 

of tka previous look of a crite rio n  of a ltk ar aala aatu rity  or laa ta r 

number, bat tka sexes aro sufficien tly  dimorphic to be easily  recognised.

heproduottrs are te e . fhe reproductive systen of tka adult a&la 

consists of tka pal rad testae* m m  efferentls* man dsfereatia (wltk dis­

tinguishable fta iiriir*  median, aad posterior portioaa)» tka asternal penes* 

aad tka highly modified f i r s t  and aaaoad abdominal appendages or pleopeds* 

d l l  of the la ta raa l organs* except portioaa of tka ta a tla  and posterior 

ma 11a is  tka eantral body ra tio s  batasm  tka large muscle ansses a t tka 

baaa of tka five pereiopoda* Ska in ternal organa are rather markedly 

m rlab la la  l i s i t  perhaps la  re la tion  to  effective fw et toning. Io In­

form  t  Ion la  am llab la  as yet regarding tka n u i i  of tkaaa variations* so 

tk la  description a l i i  be su fficien tly  general to  lnalnda v irtu a lly  a l l  

nature n&laa not In eepui*#
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fcae ft large central en tity  mm* It® teee* S&is cavity i t  entered 

anteriorly  ty  a large prngtnal fmmmm* which receives it® end of the 

penis (fig* §}• Fostsriftrly* a  nentxwasns flap  severe a second feraees 

l i l t  lift central «Nd^tr» r f t f t lm  the d is ta l portion of i f t  •§«»

©nd pleopod. fhs peetarter f®fia«k is  continuous s l i t  ft m m  which 

|HS0S#t  a-tmag th# Iftttgfck $jf frfej# tftlSpSdlte Aft t he SStsmill iftdisstioft e f 

&a in ternal dnet* fhe groove opens nasally near Dm D iD ir  transparent 

tip  of Dm f l agel l um. the d is ta l two* third* e f tbs length sat the telepedit# 

is  slig h tly  pitted* sad Dm d is ta l one-third tears spines which point assy 

twm tli« tip  and prefcefcly serve D  D U  IDs ergsa ia  position daring iasen- 

in stio a . ■ Cochran (1933) reports Dm following in ternal ftassalAtares pro­

nator ©oxepoditis# afcdaotor heeipodiU# < telcpod itis ef Snodgrass)# a&daetor 

hastpedttis# and abductor flugelli*  i f t  method ef insertion  has net teen 

described*

ffiseoed t* She second pleepsd is  nash D ialler than the f i r s t  and 

is  specisiited  te  function as a  peeping organ which ferae* ssaea and 

spersetophores ftw i the balbular base ef Die f i r s t  pleeped (fig* §)* I t  

Is  eenpesed ef a  large f la t  eoxopodite, a  sa&ll sdddle te&aipodlte# end 

a  short curved flegsllxift* fhe ©©roped!to is  p a rtia lly  asnhrsnetts end 

tears a  neater ef fine hairs* About three-fourths e f Die flftgellnn lie s  

siD dn Die d is ta l posterior f&mmm ef Dm f i r s t  gsasped* the flageiln*  

te fa lsa te s in  ft tiay  slipper-shaped transparent tip  which tears spines* 

fh ia pleepsd esntalas the sane aasoles as Dm firs t#  essept th a t i t  lacks 

I ts  Abductor b&sipodltis.
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I t .

She sa tire  m e offerees ef sa  adoit ra le  « l ^  s  13&aa» was 2.63»b. 

ia  length, rad fellows ra  exaggerated § emveXmilm* H n  palais on the 

m s of th is  epeelmm were selected for h isto logical e ta tf i (X) a t ilia 

Junction of the mm «ff«r«ftt and the seainifsroua duet* and (3) 65G»i*

(3) 12QC»a* (4) XBOOna* «M (S) MWQm tie *  tha t Jem U m . the f  eJHawing 

description 1« based so those points rad ra  the section* ef inem plst* 

me obtained twm other aaiaals*

fhe mm passes tie*  the c ra te r ef a  te s tis  Xebe* mb of th* lobe* 

ths&ee through connective $!«««• and lab® the mem ef the time ceiled 

an terio r me deferens (fig# IS ). fhe Heme surrounding th* mo of to r 

i t  leaves the too tle io  coaposed chiefly of blood slaasss rad connective 

tissue strands* I t  contains large strongly ahroraphiXte bodies of 

30~40ra which mp be storage or waste reservoirs (fig* X§)«

She m e she** e general ieereeee ia  dianeter froa d is ta l to proxlaal 

portions. a  eligjht lip  mm be ssm  a t the point ef juncture v lth  the 

seeinifertm s dost* le e r th ie  point the m e e f the esab under ebeerm tiea 

hae e dieaeter ef about lOOstn* which increase* as follows* a t point (2)

%M x 143mt» (3) 100 x X6&ra* (4) 218 x 288ra. rad (8) 300 x 270»a.

fhe ea ter m il  ef the m e proper eeaeist# ef ra th er dame eexmeetiee 

fibers sad associated nuclei ( f ig . 18)# X variable rlag  e f e tria ted  

aneele Xiee v ith ia  thie* Meet e f the fib ers are sireuler* bat eeoaeiaaaX 

beadXee ef long!todies! fibere eoear* usually lasld s e f the o lrea lar se t. 

m e connective sad aaeealar lavestaeats iaereaee ia  to m tit?  along the 

course ef the me* Beth ere lig h t sad iesespXet* aear the te e tle  and

heavy sa tire  near the proxies! **$*

fhe vae off areas is  characterised hr the presses* of several 

typhXessXe*Xifcs projections ef the m ix la te  the loam  (figs* IB rad 16).
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32*

the sp lthellos bmmmm «*#h lower* averaging XS-3fisa 

in  height (fig* 20), II  is  eery aettealy  eeereteiy* and spparsatly pro­

duces Sahstaaee B* since ealy th a t Is  present s i  Hi# ep ith e lia l surface* 

Nuclei are reduced la  else* 3 x 4.S*u* *yfed consistently fcaeal* A ll the 

nuclei of IB# m e deferens contain deeply-staining inclusions sad Uuim 

are the most sarked. Jfuclei are frequently f a ll  of Bold## of various 

sis##* % em  assess are rather clearly  delineated# and esse appear I# 

here a th in  investing wmtemm* Vsty l i t t l e  of Substance A 1# f l i l t U .

th e  la s t c e lls  considered lo  he peri of the an terio r m e ere quite 

long# and eon ta in  eoapleted spematflphore# (fig s . 21 end 33}* Cross- 

section* shoe * co ll d isaste r of X-2s»,* and any contain f  reason Is  of 

mere# of fpwrw t̂fphere# * fhe epl thsliun le  lor* 20-30*a* end shews l i t ­

tle  or no evidence of secretory aetiTity*

Sperwatepheres ere ovoid ( f ig . 31} • and the largest eeea measured 

210 x SfiOssu Xo einfht ere tigh tly  e l tid e  e  H*! p envelope*

fide neabmn* stains red le  Asm end black le  111* ffc* ^ « n i eeee le  of* 

tee ehranhf* seer fits# the envelope le  stained nwlerl et * and way reveal a 

uniform lig h t Hue substance between Hie sperm and Hie wmtomm (fig . 22) • 

f l#  «peiaaat«®te#v#s l ie  free le  e quantity of v ey  heterogeneous m aterial. 

Hie bass of th is  s e tte r  appears ee fle e  grains or droplets* Hue or 

gray-brown le  these steles* 11 he* a greet nsay inclusion# (f ig , 22), 

These say he n^m rlw lt ©void* rod-shaped* or Irregular le  outline. they 

reach a n&xinuft of SQnu le  g reatest dimension* end m et of the larger are 

le  the fore of rods* these p artic les s ta le  variably. Most are Ha# a fte r 

A sea* hut oeoaelesallr a l l  are red sad m rlotts latexaediate eosdltlsas 

sere sesa* th is  s ta le  Is  seaeehat d iffic u lt to apply with perfect ooa- 

elsteney* sad 11 is  not know* whether the variation# sesa resulted free
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25 .

vsp to about tm  and sta in  blue % a Ama ami brown la  111*

the mm* nateri& l la  present a t He surface of the eplHsXim* la  t ie  

fora of tiny p art tele* * suggesting H ess se lls  ae the source*

Some co lls centals speraatopheres* H ess sure apparently nearest t ie  

an terio r m e ead contain aoae of t ie  heterogeneous s e tte r  found la  that 

region* Only ooeaeloneX spermtopkores eem r la  other se ll*  of He 

©edlan me*

fo a te rlo r. fkm posterior m e deforces le  a cashier tabs (fig*. 

aad i&). I t  io sHmstenifted* la  H e lateroopalatory condition* I f  

t ie  presence of eae or tee m je r en titie s  ead a greet em ber of smeller 

XetereX pockets* f ie  la te ra l pockets flee  wlH each other or with He 

central portion* eo H at H e leases of a ll  parts are ia  eoaflueaoe. H ere 

la  considerable se ria tim  la  H e m il , H e epiHelina* ead H e eentente 

of H e laaea* bat H e ooearrHee of peripheral pouches le  sm sletaat*

H e an terio r end of H e posterior me le  naH  lik e  a  rodeoed p artie s 

of H e eediaa ms* a nstaber of large parte of H e dost appear la  any m e 

section* wlH se&ller branches arm ed sad eeeeg tlim* H e *$1 H ells*  le  

typ ically  low ead emboldal* of m~Wm9 with lam e eediae to  H eal sasle l 

of sbemt ID-15am. I t  does not appear to be secretory* BsH branch le  ■ 

lig h tly  m ealed aed the group of inhales le  oobedded le  eoa&eetire tleeae 

aH  booed by a H ie  peritenon**

fieasgeneoue and flee  eateri& l f i l l s  eH  of He pockets. I t  Is  lik e  

H at found in He mediae ms* se t Hose He sees staining reactions 

typically  bln# a fte r  Asm bet occasionally ormge o r red*

lt«  add-region of H e posterior me Hows sane © edification. H e 

large central eerily  is  acre consistently single sad He la te ra l pockets 

are m a ile r and mm  m lfora* H e ep itheliurn Is  ta lle r» about X5-3Q®a*



36.

dexstsr* tad appears be be aoblroly i te r t l iv i  ( f ig . 23). the muscularit 

I t  htsnrisr* and se&tbtrsd loaglbudlnal htg&dltt a r t present, especially 

around the large central portion of the l u t .  f lit central cavity and the 

larger peripheral cav ities contain the m i fo rt a a ltrif tl described above* 

although so&t heterogeneous particu late  chunks atcgr be p ro test. H a t 

droplets or vacuoles a r t  v isib le  near the surface a f the sp ith tliu a .

a t the 'tar eaberit-dertaX  to eegssnt XII# the pests*4er m s ta t  the 

t lm ltu n  them  la  figures 31 tad  2$. S tt  ta tlr#  organ I t  3 -3 t» . wide a t 

th is  p a la t. I t  ha* the f la t  peritoneal lin ing  described fa r  ether regions* 

tad eonnsetlro tissue aad bleed vessels around the duet. H it largest 

tubule nay appear a t t«o or three separate p a rti oat or nay be fused to 

fa s t a  oaatraX vessel. a l l  tubule* taro  a  aasealaxls of oXrttXar fibers* 

tad  longitudinal bundle* a r t  increasingly abundant near tbs cen tral tubule.

the epithelium i t  variable (fig . 2S). I t  i t  typically taXX (3Q-60nn.) 

with a eraaattd tnrfeee la  Hit oaatraX tubules sad loror (l&-20iaa) tad 

ta r t  tv ta  la  the peripheral poekete* bat the d istinction  i t  aaror sharp* 

Miclei a r t uniformly ovoid sad about 3 a ia a . A ll of the epithelium sheet 

a *brush* border which i t  probably o ilia ttd . the abundance of very f ia t  

droplet* md granules a t the surface indicates secretion by th is  epithelium, 

the contents of ths lumen a r t roriabXt. Moot of the m aterial is  f la t and 

uniform* especially a ta r the saXi* but Hit taaa heterogenous aiaiu re ta» 

ooaatorod la  aoro a a ttr io r  toot 1 oat toy b t p ro tta t la  the otatraX tad  

larger XattroX tubules* large cav ities sometimes appear within the flu id  

la  the lw ffii tad these ooataia very f ia t  highly chroaepfcilie partic le* .

H it Xatt inch sad a h alf of the posterior rot* tfe* daetas ejeciila- 

torls* i t  simpler tad aero muscular (fig . 26). Hear the bar* tbs ro t bat 

a  diameter of l*»3am.* which i t  reduced bo about .5-1. Oam. tk t r i  the ro t
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28,

structure shown la  figure M* I t  la  *8 la  i.han . la  width, S i^ m std  

m at alaply* 11 la  a very m acular ep ithsllated  dual lying la  parsa- 

ofeynatotts tissue and protected fey &* external eu tie le , the organ la  

eeaplex* and ae rlta  further h isto log ical description of the over*#* 

structure* Modifications along 11a coarse a l l l  fea considered*

fhe in ternal eplthailua aad adjacent tissues ara shown la  figure 29, 

the c e lls  ora of variable height* aad average JKMQna* feudal are ovoid* 

m y  fren  4 a Saa la  3 x 8k» aad a r t aedian la  position* (HwalM em  

occasionally fea aaaa a l the d is ta l aad of the cells* aad the border la  

aarke&ly c l11atad (figs* 2® aad 30), there la  no Indication of secre­

tion* and the lanea contains only a snail aneunt of aehronatlo a a ltr ia l .

the epitheliun la  closely applied la  a very daaaa strata*  of c ir­

cular connective tissue fibers* fhs layer la  about 8-8*a thick* aad la  

bright blue or feraaa a fla r the alalaa applied*

the aaaaala r la  la  heavier here than la  any ether pari of the system. 

11 aay fea praaaal aa a aaaa 90-100*a deep around lha epithelium. Moal of 

lha m ad e flfeara ara circular* la  bundles 3»18m alda* longitudinal 

bundles ara Interspersed aaeng circu lar flfeara* aad ara often grouped 

la  fora a large strand a t ana paint naar lha safe-epithelial connective 

tiesno stra ta* . fea eytoiogieal description w ill fea given hare* feat tfeia 

muscular tissue* aa vail aa that fro* other regions in  th is  spool as* 

sta in s quits ferllllan tly  end offers anaallant m aterial fo r cytologies! 

study*

laranchrna occupies w ist of lha pants between lha msoul&ris end 

lha cuticle* I t  la  loaaa and spongy* consisting basically of span 

fibrous connective tlasoa* Blood sinuses and blood vessels are p len ti­

fu l. Certain in teresting  c e lls  occur ahloh apparently represent stages
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30.

b«* to# ©ffftft reduo® • la  d isaste r toward to# tip . Jit# invagination p«n#- 

tro ts#  ths d is ta l #»d fo r a dlstomas of approxlaatsljr .?iaRu

yisosod 1* Tk® gmumX in ternal aaatoar of ths f i r s t  ahdoalaftl 

plsopod is  ilim sisaisd  la  flgur# 33, m eroos section soar to# basal ear* 

itgr of tom telopodits. Bis in ternal tu ts  Is  soon to bs quit® wall closed 

hgr the extensive overlapping of the ©dga* and linos wltl* a outicolua 

continuous s i tot total of tots external surface. i t  should Os noted total 

toils section Is  from a so ft oral ia  which tots exoskeleton Is  lacoapletely 

hardened sad that ms outieuliaa is  therefore not typi c&l of tots adult 

to y i erst*

%podoralSi ass to torso so ils  ia  depth* lia s s  too surfaces. I t  is  

$uiie act !▼« la  tods stags*

loose fibrous coca so il w# tissue* Mood vessels and bleed sinuses 

occupy each of tlm la ts ra a l region of too pleoped* tinseles are present 

la  aors basal sections Oat a rs absent a t to ls  level*

Maagr rosette  glands are preeeat around too savior. Small stages aj>~ 

poor as mum so of nuclei grouped in  s  eeapaet bundle X$~30m la  diameter 

(fig* 33)* largo wall developed glands sro €0-?0w* la  d isaste r. Suclei 

are larger* 4 x ton sad peripheral la  wedge-* shaped soils* fhese so ils  

sta in  pals Mas la  Man. 4 wory sasl l  duct, JM as wide* Is  present a t 

tots center of mm glands. I s  connection with to# surface Is  v isib le , 

these glands ars located la  only to© basal saw  th ird  of too pltopod*

flgnrs 34 shows a eeeiloa soar ths d is ta l tip  of ths pleepod. Bis 

out!ole* hypo&eraie* connective reticu la* , blood vessels* and blood 

sinuses a rs retained* to t ths ro sette  glands of tots basal region are 

absent, fhs in ternal cavity Is s t i l l  wsU dosed.

\
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Iteoloa {Wit) Imm ti*o oaljr osoprokoastf# feistolo&ie&l dosorip*

%%m of tfco ms& &®f*reiitla of $hm mstf&r group* of Mm dosetiteo

tfeo m s* of ths mmm wmm ff&gaatto iitaaaa* aM Imtomliihm&m aeadUl and 

U«t« eorosa* fibsoas auOsorooa* oircal&r aa£ laogltodiaal istsooal«ri» sad 

a  ouOaitol 9«or«Ui7 spitholloa as the oeapoaoats of tiio wall* ffco «pi- 

thelites of loi&olHhodog is  th in  aad goaor&lly mifows* bat th a t of 

fty^iras Ooeoise# eoaosaimted* ta l l  aolo»aar* sad strongly o illatod  a t 

mm point.

fkm mm  author Mm proaoatod tbo M sioXsgisal aastooy of ids m sa 

la  thr«e Artaoaaa, U&ggg. JjffiHasgM * S m m  ms&8£m*> « *  iim U rm

latsrruottt* . fbmmm fast* (1) a fibrous aoaaootioo tissu e  ooat* (1) o i t w  

lay layer of saooth aaaole and (3) m  tim er oolaaasr epitii@li\Ma old ah la  

a llla ta d  &ad usually ooaroiosy* fha m s o f loasraa i s  dlffsrottU atod 

longitudinally. feaoiag eolsaaar opithoHaa ia  ths proaiaal slender and 

sad a highly ssatalatsd  in ternal epHheltaa* although laas so than £• 

saolda** ia  l i t  d is ta l sad shore I t  boar* fin s o llia  os t a l l  soils* tkm 

m s of the splay lobster# ffaaaltrus# contain® a ls*$e glandular byphlsssle*’ 

lifce structure wfcieh seorstes the viscid  flu id  ansd ia  fixation  of sperKa* 

togdteres m %Mm veatr&l surface of tfco feaaXs* fit* moo of Astaous ay# 

nearly uniform over th e ir  en tire  length.

traohyur&a stabs have the mmm basis layers la  the m ot (1) outer 

thin fibrous tissue# (3} th is  oiroaX&r saseth saisetilarts# sad (S) piaaiaoat 

epithelium, iastoa has described Osaoor asatsisr#  jq. sadOMSRMOSO flPOHOVOSIBHaiRMIPPVS 4HBP OSSSMMOTnRIHONIiHMMMnnPlill*
Loi&ogaappoaji frellus ClSl?a). the proximal sod la  doth species of &mcor 

contains a ta l l  vaeuelaied end convoluted epithelium ehish is  seers teigr. 

fdo d is ta l mo i s  larger* f ille d  sdth spemstophoms* sad has a loo epi­

thelium. Hhe m s of Lopla^oaopoas Is  oaifoxm aad llko  tko postorlor
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mmm  of m& m%m ia ta  H* form  lis a  of H e m&m&« 

of Ho o ro li spsimiophor#. 

t .  t%rt of H# oosplotod mp%tmt̂ batm mm sto re! ta  Hi« loxgor eell*  

of H e aaterio r m o.

10* f i t  ossslYe se ilaa  yss Is  esam iia llp  a stovsgt region for a festers- 

gmmm substance of uaJEsowa t a s t i a u  W&m m te ria l I t  pvsMttjr 

ta rried  la te  H e so tta s l reeep taste  m  port. of ites Sittta* - '

31* Hit long posterior to t informs l i  a ®m$lm tafeo with a mm&mr of 

la tera l ps&sbss. I t I t  ai Hated, probably Marstegjr* s*& lo t a
aaaytalis.y m il .

13* 1 mumXmw #i#tas ej&ootfcterl# passes spam to H o p m it. 
are

II* fii# penes -sms tm k oM tioitM  tubes omtolmiag Ho gsnoisoi sa&sddet 

In psumudpsntaiis tissu e . Tkm mm hesYiljr snooted m i

provided t i l l  a to l l  o llio toft epi Hollos* H o m ieraal omtiolo I t  

iafleetod  a t t i t  tip  on a large ridge t i t  oh elosss l i t  end of t i t  

pools totooom periods of m patstlea*

14* H o f i r s t  pteopM posssssts a  olosod greets fo r transport of Ho 

g sa lta l prsctegts* P o s its  glands stir odd to  Ho m s h i 

IS* i l l  of Ho mammlmr tissue of l i t  m is  rsfrsH eiiY s s t d t s  is  

ilH sltd*

IS . Ifes sale reproductive srstssi of Galliano tes o d lia i  i s  tos^&fsSlt to

H ot of H e Boolean m i particu larly  to  H a t of sUunr amHymim*
ihMmmor* i t  stem  a rolatiroly M #  dogroo of iiffsrm tia tio o  of- H e 

■prmmm of Hs seslaiferems duets* Ho m s offers#* sad His spool&l* 

ism  port!m s of Ho ms isfsrsss*



jwtonm* l» A* WW $*1* ftffaa* i** la  Hm crayfialu
a ffla ia o «Mmmaa*pmpi*HP
§fu M M M *

.te t e m  agflM fi M l  a tiaatur*  m& wm* i « $*ii&# »

$**vm* 9* f .  lig g  Iftlaor *it& ta m a le  lap erlm e *£ t&# fcim* ex*fc# 
aim  rafarana* t* Hi* te e a p a te  $*jr« a*. *& fll«»
m . $*$t .  a«** «m M.

B*il, I .  b» 1905 itodifieaUaa* la  i l s i i  f m  and feaeU aa of Im d leg m  
etaefcm aa flppteat**. Bui* Ifcadt* Hal*. of leva*

Maford. la m a i l iU  t e  gam ta il*  and m i p*©eaaa of fn H U u tU a i 
la  th* m b* H oltBt aaram ria* 1 . lespfe.* vol. $4# 
pp. 147-S04*

B*He*» «. £• 1333 M M i  of t«v*rl«tarata saoXogy lab m lesr  
wan »*»»*«• win** a* a* *■**&**« a a a *

9*laa&t *• 1909 Hi* e m lm * *  PI* f  * fat*. 1 of 1 fra&Ua* *a laalagy*
#411*4 ft, ft, ( ,

cavaor* A* a* la ss  a* a p tm m e a  t e  la* artferepe&ae* m  e«uai#*
1*1* U  m* 1S9-440*

te s m .ll>  1* f .  191$ 14fo klalesy ef tfe* t e a  m b*  Hall* Bor. A tl.»  
vol. g it m» 96-128. A lii i i m f  a* lea* im *

te*f*a# 9* M* 1905 tbe skeletal naeealatasa of tfea t e  «f*b*
C aillaaalaa aaald** gatblrau 3alUu Baa* Cell.* iol* 99#
S T ^ T i l S r l S m e  ** m&i* m m

t e i a *  l«* l* 1948 a  M ate& atleal oHdf of lb* io v H ifn a t a f Hi* am i? 
s a l aaaaaaair a o p i a te v t  o i p a  of t e  t e  exab* 
M t e l o a  m i t e  BattHm* U* S* tea l# *  9* a f M*« 
p p * IS iit

^̂l*̂̂ ôsso*aoioajpf̂* ^̂oafKs4.4®n f̂fpaopital ■ear 1** o r p a s  A* ga&atatlaa h  H vort 
a&lsass* u** astasias soeI sfIsmni 4* PsofflOfoll aa. ifeas 1** 
eru tM M  « mC < n . 0. a* **MU M .»  la H i . t .  31. 
pp. M M tt.

'Hhtê4ktbtt ’*$ %£*%$£. BBaa. mf a J9iii*na$ mw Ja.ntwi>u*a'dA' Akd̂ Afe4fafiG&*fe. AfceamMftAtoMfc AMm#i9fe4hMUl'liMt »♦ ASf&O TJR0 H6AS f^X iQ B eilli VSpHNI Vs 4MWi OBMNNI WPMNI WT
fagat Sate* fa ta l teaa* $**• $!*• faB*» y©1* l> pp. 35-41*

_ _ _ _  191?* M l* vipfadaetiva «««m  te n ^ o te  a im  ^ a d la l
to f m a o  1* JNe*l M i  fa ta l i e t e  te *  ®l». fa lil.t
m i. i» i^ . m -g g ? .

J$l?b BM a la  Hmi swrHmjpoda. Selaaeat a*. U$a> pp. 440- 
443.



1318 im l i t  fmotfim Qm*% « t lli«  m&h
Panamat nagUtmr Bmmm* Mml* M U .t M l. 34* ft* 897*396*

'  w‘mT,m bmlltui (mrng»#o») Bmifttei* 91*1* M l** M l.
 ̂ s y \&liiOfi« #« IMtft AMftMAMA &A XA A&AlllfcXAAABAAA fifrAft XAA fl Ttitl UBilltfid' A A i

I , l«  m U iO*, ( . 1. *p. U-190.

ltM  16#»>A,i* MtajAM* Am 1* .aimnni f,nirrilli l i  fflhjl Im  **,*i**»l1ini1 ft«,
1I» Ift 3«Ual*t I* t» it*  83*840*

iStt^ifti 3« 1878 I d i i i f i  mr l« ttllM  Air ammUtlir I m l i i i l l i i i i i f t  
6#r xmkapadma. 4*9 • mam 6m* 3*ml# last* 6mr M f*  wimm m&
Air £*•&» S lil . fmlmmt# M* U  jf* i-AA. (Olimd tfamgb 
AUmm)*

t e l ^ l i l i  *̂ i l l s  lUppmriml gmaltml l i l i  8mm mtmMitms *&*&*&frle&i&»a 
8m Im famillm 8m  Ih m IAm . 0. 1* Amm4* S il.«  l i r l i i  
i .  im * st*

Xmxmm&a* a. 1888 Mmlm* n r  Im mlramture ml Im dAAd&Ajpî ABWjBK̂ d̂AA
«pmsM*tm*m!(6mm mfem* Imm Hmempmdmm* MIX* Sci* 8m Im frame# 
mi Am im Bmlglif**# t . 88* ft* 1-8®.

BmvtiA* I* E. 1109 XmlnrmX li i ln ir  A  III A strin s U ltlir*  lu ll* Jar* 
HA*» Ml* A* ft* 149*409.

Jfemfcmma# 1* 0. 1913 JSBpmcaroa. ii&Mfffmml Hm*. Mml* Oman* Mmmelr 31#
W  W .

Imlllkmr# i ,  1941 ^ n m E « n  pmar serrir i  i ' l l i l i l n  4mm mmeemmm
mmniml i  mi A  UL<pii4s mmmlsml 4mm Oyimlmomi mi 4mm GlriElfmdmm* 
4mm* 4mm Smi. tt4 .»  2* mm**# t* A# ft* 339*389*

Immrnlt *• 1939 %mxmmlot«ommim mt  Imalllm iM m U  4m 8km* 4* Emtf4.* 
Ml* 34# f f . 399*333.

jfmmffhtrt i mirnmmm 193D 4mvpMlo îm nowypnTim 4mm Aadfmrmmi 4m tm ifm
fm&urmm* 0* 9* «m#6* 9ml* • fmxim# 4. 190# s>P* 396*AS*

JtmmemMm# 8* 1*. 1949 f i t  fciolo ĵr «m4 n a n m lim i of H i felmm emfe#
Dmlllmmolmm mmnlArn imflitou Vm. 91 A . imfc.* M* Smr* #4# 
pp.l«S»* '

OMmey. 1363 iimamcm î mf Umi gmmmm fe&foammimm* Bmmtaa 4mp* Hmt. Ami.# 
Ml* f* pp. 563*8?9*

fmmrmea# Jmmmpfc 1908 Cmamm** UMtfpmml Mm* Mml. Oma*. 8mmmir .16#
V9* 1*393.



i f .

MUtea* li. <f * 1930 Hhi <»%*« af Aa*fl«* af - * t M U m
iaayaAliifc** At*l*«Qr*Ud**» Ss*erli&® a*&
JtetJtliA** SiHtfe*. ImI. H. S* Hal*I Hat. mi* #188*

S a lh f c ^ i t iP *  .feaHMltMit 111*11 jSfeup 1*» ifrri il  WM* S m m  fm it litr  lflA— ***% A m m _

. 8. *. Aaad. i*l.t fa*is* *. 100# ps*. 3§l-303. '

S*adg*aa«, 1* a. 1981 9*iyfe*l**ar ^  t&* !*•#** sMnm*. fart 111*
f i f k |a  ipp»4 **—1Hy (IsatibaSliia ajH&sajfiais atfck** Hat* twi(iol>) i 

is i t lu  t&s*. 9a&«» vol* 98# pp. l-M . J&m t*mm& m  
tm&l. #8386.

%*16i«g» <1* f. JMt 88# wmtimm m& f*§*atia* af tit* «̂smt*$&**# **8 
«p*?a f la c  1* C&jraiaaa ******* %M»t. I0«r« H im *  Sal**
sa l. 88 C*« i*}i j^* W9N*î 8(#

8&s&*ta» 8* K* 1088 Wm %*m%&%mm% $m a$>*i**%e##i4*» 8a* tm lta ii 
Aaasspaiaa* 91*1* Ian. Wmmm at s*l*i$tt*# t* 88* pp* 118- 
128.

. f n i t i*  B* f .  1080 Oat a t *  f**i*»*aa a**t 18*1* M * n » l i i i t  Oaat*.
#2f* {&#*. 01*1* As*.* W* INfii* Baft. and M*« fgu. 1-108.

TetiAdf̂ m el M. lftaa ** - *- ~iaa« *»»—*w*«—dii***» i a# SajMupttti waleasl* #**
§0*? Basapai** *foa. iaol* ta*« î aESTiT MTTO.
(CEtaA tNmi08 SfpaXila*) *
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ft#ur* 1. itormX r im  e£ iasitu** ssusl®. fcfote hmvy <&aira» Xt 

It#*** 3* rim  of mim® &«a«* *&ot& *%r*,<z%mn ®£ &teoitan*



fiĝ xy® E*



f& cm  .$• Ito m l &l *«««** oa of jsoAo Mproattottvo ayttoa* 

f  -  fOOtlt

A *?•!?* -  Aatwdor *&• d«fo&*oa»

M.v.ii. * Modi&a yo® iaimm&i»

s%?. B* * toototio* 'i m  dfeftrre&s

FNU * Foo&o
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63.

l i f t t f i  4. vl## #f m l#  r#pr#iaeii,rii «y#t«» &£i®y a#dla®

sa^ttisX 41#t#etio# m i  m o w l  «f Ht# fl#is%p&c#. $£ t&# 4ig#»*

i t f*  qrat#*» fe#*rt #t#gtt»X sm?1#ix &r# tadloatad by 4©tt#d lla#»

M« L. * ^&£dibal&r 3#a&#r

«* 9. x*» * n#4,i## U m l  Hn©

M. r .  -  M#ijU** platt#

Otl*#r I#*#!# a# la  ftggur* 3* Cowing % M. Saitfe)

I’igor# $. ?o#t#rl#*»v#fttf«l #i#w of &aalt&ll& aft## p artia l $x*>

ti&ilsft ef II* 1$ titanr lit# immrttm  »£ fc&# paals (#i9i») aM ®###M

pl«#po4 (I*X*»2«) ia lo  H# la## #f II# £i*#t pX#op#d (#L,JL«}« UUL&II 1# II# 

oaxapadit# #f II# 1##1 p#yiMp»&» {'Brmlng by dsni# tt. mitfe)
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P0STERI0R ANTERIOR

cox.xm

PLEOPOD I.

cox.xrz

PLEOPOD 2.

H&tt* 6*



Jtgsuro ?• of &mtntfero&s #sa®t In t̂ uro® ldO#a of

*&• l u l l * ,  lo t*  mrJeod irra&al&riii' of oomroo sod jsoaoromo ja w  

jooUoo* whieh gl*« mggmmmm of te s ts  la  figure 8.

figure 8* £rOft» section of MldHLfctovnX testis. Koto loss* lobs* tmtJdividtd 

Into lobule* sad bp eeMlJilfsxme lisoio desk spexw

*&•«*•• foreeetor1# fijeottre* As*ft ebola* B f t  It or* aM.B



r

n&tro 8.



f ig e re  9 . Ofsee »m% im  ©f te s tis*  !%ts l i # t  grasp a f

*l>ernatatt©alA la  upper le f t  mrmf %m& Msdatferoue duet la  lower right 

eoxeir* ie reesie r1® ftx»Uv*9 state* B filter. l is a

Hgore 10* Cfaas"*s*6ti©& af aldHtateral testis* ie ie  ©ottered darker 

assesses? mmlml la  Sffer fertiea# tark storage e s ll la  iaterleto&l&r wall 

mad sptteeXltai af the seminiferous te s t. Jkmla*js fixative* stsda* 

l e a i l  f i l te r s .  £400

Figure 11. io rtlon  of te s tis  shewiag stage of eg»itfeaU»tiMt« Coqpare

with 12* 13 sad 14. 4g&& stata* 1 f i l t e r .  £40©

f i g u r e  1 2 .  k e e e s s a r y  n u c l e i  c s t h e r e i  a t  l o b u l a r  e t a i *  OtAw m ^ M r m  

fiastlv©* Mam s ta te . 1 f i l t e r .  X400



n»i« ? x

S t a r t s

m m m
S58& IM

S E P ®

figm  10.

H|ur» 11* l i f k i i  u



Hint# U* Mivisii otogo of opltfetii 'm  &mlopa«nt. 

flxillY«t &zm slmla# X fllto r*  3S40Q

Jtgaro 14. tluoX font of s*pith«lia» im % m tla  lofeul*. mm®¥~h®bwm  

fixatlvo, HIM KWin* i  f tlio r , X400

ftgaara IB. ?ao afforwi# la  m m  ooolloa ttaraa-fomrtbo of l i t  1angth from 

tha ioattto Cmppojp lo fl)  to tin  omioapiojf m« doforooe C Imm  rigMt). Bot© 

l*urg* Book •toxmgo dopoattoii toroootor* s* Asaa otaia* B f ilte r*

X9f>

flgor# IB. Garooa-sootiom of vm  o f f « o i ©  auoealaris &md typblooolo* 

Xlko ^fo^ooiiomo. s©rc«ot«i,,» fUa&lro* &s»& otala* M filto r*  X400



m u  m

figar® 16,



iljpr* IT. f irs t  portion of anterior v&s &ef*r«»*. iot@ aedlaik auelel of 

©piiheli^sa mud deeply ehroaujpHilifs eeeretioa vlth ap*** In Immu '■or** 

eeeter1 s fixative* &wm eleia* 1 filter* X1SS

fi$«tre IS. Ceil posterior to that wkmm in ftgw® IT* let# distal nuclei * 

IMtifct md d&rfe mmmbtmm $y»d line  of edtMitftaee *a# aaridag out opera 

j&eeee* foreester1 s fixative# Atm stain* M filter. &L8&

ft&sr* H . legion silgdiijr posterior to flg&r# IB. ioolei are mw nearly 

basal. ^ernester* * fixative* msm stain* B filte r . &1SS

figure 01* final stage la  «a*ll eoile of interior ms. saote basal melei 

eat ibe ssoretlaa prs&usts* tsfosster** fixative* lean stela* B filte r . 

JOBS



n& fc«  f i l l

? i £ t * r «  I f .  f i g s u r ®  I B ,

v.<
actoK

r W B S B m  ‘ - w Ri fiSyUflg£M *. > i ‘ ?&'{

V,
0t *

-<•' ' A*r>~ *

llgur® 19. tfigur* 3B«



SSL. large eoll® of anterior m# dofereoo* ahoaiog; **w»p af foraed 

e^erwitep&or#ef t&m*oo»&ing m ir t r  sad epi thallao. fixative*

& a * a  * t a i n *  §  i M  i  f i l t e r s *  W Q

ftgare 22. Portlaa of epeiaotopiiore gad aaatyix. Hot® . im# spem&bosoa* 

•j>*rsj»tophar* envelop* sad very heterogeneous ;aatrix. uil#e&' a f t e t i m ,

H I stain , M f i l t e r .  £189

Itgs*r# 23* Crees-eeeiioa *i t&e Middle of the posterior mo defers®#* Mot# 

la te ra l pernehe* sad. eanteata of eeatm l tab*. Gileaa** fixative* HiB sift in* 

a n i t e r .  ISO

Pigor# 2d. Gro#®~#eetio& o f posterior m s defereoe feeer daebue ejMUl&torle. 

lo t#  MftpSUndtgr of the tub# miA of lateral pouch#*. fixative* Mil

stain* no f i l t e r .  MSP.8



P la te  1&

i l g m r #  S3* llgare 34*



Ftgiwr* 3§* of pootovioar vm doforaaa nmr &&a%m ojaoulotorio*

fnH®r opiihalisua t# ®» o o a to l tnlio* l@®#y am l*t«rml poooh* Jtafc® smml* 

fi&tr*» A$g>«ft9«aeo of aili&feioa* amd amtwUo* ôjroootor1 • fimli*®* 111 

««*!»» I Mtot* 1183

Figaro 36* avooo oeeliom of ojoeolatoris* Mol® to®*®? ooftftootliro

%4®®*i®t <%.q4 Ogpty loam * &ilta»*o f |j» tlv # »  Ama ataia# J a s i

t  m i«n. J30

Figur® 37* QLaoMLMr tltom® oooutfrlng along <t&et*«* lot® cord® of ©#11®* 

Bouim1® f im ttfo #  A m i oimia* M and l  f l lta m *  a400
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figure EB. Groso-secUoa of peM* nesur the proslaMO. emu theHum* 

JKtseuUrls* &ad pereacfcyisi osatalBdag storage d ©post is  are present, 

tim eeter** fijrativa. ME stela* 05 &ad II f i l te r s .

figure EE. m& twmvy m soalaris la  tes^ l part of the penis.

Boois'o fia&Uv©* H i  slaifi* Ob and E f i l te r s .  MOO

figure IE. forties® of figure EE under o il % te o lll* . iiata

ft® above. J9G0

figure El. Gross~s®©tiss of the d is ta l end of the penis* illu stra tin g  

lafleoted cuticle »a tfpfeieeele-liise ridge h ir in g  &odlfiad epide«i&s* 

fOYoestor** fixative. &saa stain* £ f i l t e r .  190
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ilgsyrs 32. Of9K»-Mett9& of plsopod X near proximal end* ftot# olesure 

s f  irtSTO and r o n t t i  |U»&«. iiouia's fixative* &xaa stain* 4 and

0 f i l te r* . K8B.8

Hgur# 33* Bssstte glands In Basal portion of pleopod 1* illu s tra tin g  

diffuse and ooap&ct stags* s f  gland. Jenin's® fixative* Man stain* *» and 

& f i l te r s .  £3*hfr xtoo

Hgttrs 34. Cross-section of distal part of pdsopod 1. %te groove and 

sSssnos sf rssstts glands. Bonin's fixative* HIM stain* no f il te r . £90
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