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[. ON TITE A NATO~{Y OF SUTROA ROSTRATA, _.\ XE\V .. \ N~ELID OF TITE l·',\ \IILY UF 

T-'F)I BRICULINA. 

By (;J US'l'A \' EISEN. 

'['he oligochretous an11elid, ,vhic h is t he s11 bjcct ol' th is rnonograph. ,va~ lir:--L 

found by 111e son1e ten years ago in the small body ol' ,valer kno,vn as :\ro1111t,1i11 

Lake, isit uaLed close to the :\Larine Ho:,.:pital, on tltc 1"{ <-''-l'l'\'al ion \\'CSL or ~all 

~'ra11cisco, ()alifornia. J)uring a recent visit to the san1e luealit_y. in :\fay, l '-'7, 

l foun tl tlte snu1e ,vorn1 i.11 exactly the sa1ne par t of tht• J.:1kc, hut, as lier,,r,•, 

in very fe,v specin1cns. Perceiving tl ic necess ity of creating a uc,v genus ror t l1is 

oligoclirute, [ have done n1y elf the honor to ,le,lieate th1• san1e to :\Ir. ,.\il ulph 

' 11tro, whose u1ag11iuccnt public scientifie library, 111arinc nquurinni a11d zof)logi,·,d 

s tation on the Pacific Coast ,,vill i11 the near future becorne one of the 1110 t pro111i­

rtent a11d valuable institu t ions of lenl'ning i11 this connt1·_y. 

OLIGOCHJETA . 

1'',uui l l' . Lumbriculidre. 

A. Sub-f,tiuily 1'rucauontL1:-<.\ Vejd . 

No so lita.ry nJ bu1ninons ghtnd open iug ou the ,·cnt1·,1l s ide ot' the body. 

B . ~11b -faruil_y L 1;MBHICOLl NA \ ·1--jtl. 

A so li tary n.ll>u iuinous gland opening 011 th e Vt'ntral s itle of one ot' the a11tc­

r1o r segu1ents. ()f this sul>-f'a111ily t hree genera arc nu,v kno,vn: 

L. Lumbricul us Gr11l ,o 

.l!'our pairs of se iniual recept,icles in scgu1ent · , 10, 11 and 12. ~t :-:olitary 

albnn1inous glanLl i11 the ninth seg111cnt. 'l'l1e t't·ee secon,lnr.Y 11erigastric ,·e$:sl•I 

begin i11 the thirteenth seg1uent 1 and are all pulsnti11g. 'l'he preseptal se1'ont1nr)' 

vessels not branc hing, tl1e postseptal one 1J ranch i11g. ~pi11es 1101 dist inct!~· forked.* 

Cephalic lobe not filiform. 

• V1-jdov-ky, Syste,u, etc., Iler Olig 1::ueteu, P11\gue, 18-4, pag. 5:!. 
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2 Rhynchelmis Hoft'1n. 

One pair receptacles in tl1e e ightl1 seg111ent. A solitary a lbun1inous gland 

in the ninth segn1ent. The postseptal secondary vessels are sim1)1e, t he preseptal 

ones are featbered ancl branchecl. !-.]pines are entire. Cephalic l obe fi liforn).* 

3. Sutroa n . gen. 

en1innl receptacles consist of several pai rs of ]c,bes, entire or forked, ,vhich 

all 01,c:n iu the so-called albu1Dinous gland in the eigl1th segn1ent. A sol itar.r 

albun1 inous gland in the c ightl1 segn1ent. Preseptal and interseptal secondary tlur­

:,a] ves::;cl are brancl1i11g a11cl featbered . Postseptal vessels are gastric, not feathered 

nor branch ing. Spines si111ple. 11ot fo rked . Cephalic lobe fi lif'orn1. 

It will thus l)o seen tl1at Sutroa is 11early ,lll ied to the t ,vo nt her ge11era of 

the sub-fn111il)', t he 1uost pron1inent characteristic being the concen tration of t he 

receptac les ,1nd their opening into t l1 e a lbun1inous gla11 (l . J~ut t h t vasc ular sy ten1 

also shows some great peculiariti es, ,vl1icb will soo11 be f ully described. 

As onl_y one species is l,no,vn of tJ ie geuus S,ttroa, the generic 1,11d specific 

cl1aracteristics wil l her<' lH?cessarily he considered together. 

Sutroa rostrata a . geu . et sp 

Iiabitr1t .-l l1a,·e found this s1)ecies only in i ro11ntain Lak.e, 11ear the iiariue 

Hospital. ,vest of Ran F'rancisco, California. I t oc<.:urs here only on the nortl1 

shore. jusl at tbe 111outh of n, sn1all spri11g, ,vhich en1ptics into th e lak.e. lt 

lives in the richest uiucl, bet,vcen the roots of nq 11atic J)la11ts, probahly ,vith the tail 

vibrating jn the "·c1ter. "'he11 ca1)tL1recl and set free in the ,vate r, tl1c ,vorms s,vin1 

rapidly througl1 a pc<.:ttliar ,vavy 1notion of the body, sl1owing to ad ,·a11tage its 

rea]l_y n1ng11 ifi ce11t iridescent colors, founcl to the same degree i11 no otl1 er fretlh 

\\'ater annelicle. 'l'h e co lor of the body is ' '<'1')' sin1 ilar t o t liat of Rhyncliellnis linio­
sella, a lively fiesl1y red. 

1.'he ,vorn1 appenrs to be c1uite rare. as 1 did not succeed in getting over a 

dozen ,vor1ns cluri11g each c:xct1rsion. It a lso scen..1s quite restricted to a certai1t 

1iart of tl1e lnke, ,Yliere it l ives in t he rich 111ud at the u1argin of the bauk. On 

tl1c south, east or ,vest 011t1s of t he lal,e I have look.eel for it in vain. 

'l 'he egg c-npsulc CJJ" cocoo11s ol' 1'iutroa are iu size ucarl)' si111ilnr to those of 

lrhy11chel'lnts, but in ~li11pe <l ifl'ercn t. 'l ' li e)· can nea rest be con1parccl to 111 c h:111ging 

11ef.ts of so111c 1Jird::;-s111;:1ll, bag-sl1aped Lodies, ,vi lli a flat, so111uwhat 0011<.:aYe top­

suspc11cled by a long sl!111icircular n1e111Lra11e. l1'ig ure 15 gives a11 cnlnrg0d rcpre -

* Yejdovsky, I. c, png. 62. 
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i:il' IIL,ttion or tl1c Sillll C. I g(• ncrally round ll1rP(' PJ.!~S or .rr,nng \Vor111-.. iu ll11• 

cap ulc. 

' l'hc \VO!'n1s nppenr ru]l_y <lcvt•lop0d in .July and 1\ ugusL, at ,vlii,·!1 ti1111- 1 
round 111ature spec i1n eu::-. 

ol' !h o~c ,vcre quite sn1u l1 
(11 ~Jar 0 111 \' i111111al111·e OtlPK \V!'I'(• fr11111il. IJlll :ts :--lllrll' 

• • 

it is likely [lial !he \VUl"lllS rc111ai11 111altll'(• r,,r :I l1111 •r 
.. 0 

pPriocl , ,111d tl1at perhaps tbc proper b1·Pedi 11g scnson is fluring the> ,,i11l1•r 1111111tli,. 

l 11 :;ize ancl j'or11i S11t-l'or1 ,·oslrulrt 11111 c lt l'C8l'lll blcs Rl1!J11clie!111i,s li111osp//11, 11,,rru1. 

.\lnturc spccin1en reach a lc11gth ul' lliret• i11l'h1•s and a ,vidtl1 of one• -<·igl1!li 1i1· an 

in ch. liut gen erally are consitlC' rnli ly :-:111,d l01·. 1'1i~ .forni is 111s0 si111ilar tu 1l1at .. r 
LJ1 e above \.V()l'\11. Tl1e uotl,)' is l'O llllU or quadil,~tera]; in 111,111_\' sp('l'illll'll'- th" si,11~:-; 

are 0V<.:ll conctLi'e (lfig. 3). ' rit e posterior part of the body i:-; :1gai11 vc•r,r 111111·!1 flat­

tened out 1 c1uitc transparent, nnd so l>t·ittle that care is ncc(•~:-;ary tu g;Pt a11y f'IJl11·e 
. 

spec11n en. 

'L'hc anterior part of the 1vor1ll 1 or the cepha lic lob1:; [ll"OJH'r, is elott~atcd ,utrl 

filil'orn1 1 its lengtl1 exceecling the ,vidLb of the body. 'l'lii:- ch,traeteristi•· i<­

a lso fountl in R!iy,ichelniis ti11iosella, and incleecl so i:-: in1ilar arc t lte t,,·o \Vur111~ t:'Xle­

rior ly that one 01,1,y easil_y bo 1i1.is takeu fo r Lhe other. Fig. l reJlresent:-. a .'-utroa. 

nat . size; fri g. 2, the auterior port io11. of t he lJotl.v; and l<'ig. 3, a trans,~e,•sp sec tion 

of' a q uaclilatcral specin1en. 

Vascutat Systeni.-'l'he Llo rsal vessel (I•'igs. 4 and 5, v. tl.) is pulsatiug. 'l'hc 

ventral vessel ( J1'ig. 4, v. v.) is 11.ot 11ulsn,ting. fn the fig n1·es tl1e pulsating vessel is 

represented. rerl, the 11011-pulsnting 011e ., s blue. 'r he veut r,tl an(l dorsal prin1ar~' 

vc:ist'ls are con11ectecl in the cephalic lobe. \vh ere at the apex one ,·essel con11ect::; 
• 

direc tly ,vith t he other (:b'ig. 4, I ). Bctwcc11. this cepl1alic plexus an•l s1•g111e11t 

XIII no direc t connec tio11 exists bet,vccu the t,vo priinary vessels. l~ul !'rn111 

seg1ncnt X III t o,varcl the pos terior e nd of tile boll)' , 

a secondary gastric vessel \Yltich und oulJtetll)· connect:; the 
,nary trunk:;;. 

1ve fincl in ever,· tllll' . 
dorsal and vcntr,tl pri-

'l'he clors(lt pri1nary vessel (Pigs. 4 an(l 5
1 

d. v.) is ent ire. not t'orkL'(L a:; is 

th e case in the other ge nera of L//11ibric11li,1r1. In eve r.r scgn1c11t it <'lll il s SL'eondary 

ves::;cls, ,vlii ch nre of t\vo k:iuds, grr:;tric and JJe1·igast1·ic. 'l'h<· lH,~ rignst1· it· VL'i-::-e]::; 

occur in all the segn1e11ts of the body; the gastric vessel,- 011 \y in the poster1 nr. 

begi1111.ing ,vi th seg111 cnt TI[J. 

In each of t l1c six anterior scgn1e11ts ,ve fintl only one pair of pcrign:-.1ric ,·cs­

seh,, but each vessc·l sho\'vs u. dist inct fork:ing, less so in spgnl('nt 1, hut 111ol'L' ,lis-
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tinct in the others. In segn1 ent , TI the fork.ing is so deep that it nearl,r 

divides the vessel in t,vo (Fig . 4, I l o ,J). Jn segLnent VII the forking i 

perfec t, a11d fro111 that to,vard the end of the body ,ve tind in eYery segtncnt 

t,-vn distinct pairs of" perigas tric vessels. Each of these vessels again are f'ork ed al 

the apex, and fcn.tLerccl-that is, besides 1]1e forl<ing at the apex, i t en1its t~,o pairs 

of side brancl1es. 1-\.ll these secoud,1ry 11crigastric Yessels end blindlj- in the peri ­

gastric cavit}' and do not connect directly ,Yith tb e ventral vessel (Fig. 5) . 

The rentral vessel is not pulsating. It is fork: ed in segn1e11t , ' I II , tlu., 

forks again uniting ,vith the clo1·sal ressel in tl1e cephalic lobe (J<'ig. 4). A si1ni lar 

forki11g of the ventral ,·esscl is kno,vn in the other genera of L11nibric1tlidce. l 'he 

two forks of the dorsal \' es:;el are ,1ga in cuunect ed b)· sec:onclary perigastrir vessel;:; 

(ft'ig. 4. v. pr.,·.). \vhi c li, ho,veYer, iu no ,vay connect ,vit l1 lliL' dorsal vesse l or its 

secoudary perigastric ,·esscls In Rhy11cliet?nis Linio!Selta * .ts ,vell as in I:>ltrcer1tothl'L1' t 
the conlrar_y takes ])laee. Here the secondary ventral vessels co1111ect the ventral 

fork s ,vith the dorRal 11ul sat111g ,·e:,;sel. :\ly obserYiiti ou on the transpn,reut S1tll'Oa 

satisf)· rue poRiti,·ely tl1at 111 y al)o\'e description is c;o rrect, a11d that the dorsal a11d 

ve11trn.l vessels a.re not united in tl1ose seg1nents. 'l'h e blood in all the vessels is 

l ively yello,vish -red. 
' . 

'l'be alirnentar!J cru1nl is cxt reni cl,r si 111ple. consisting of a siinple duc t. l n the 

twelve anterior seg 11 1L·11ts tliis duct is narro,Y and quite pellucid, but in tl1e th ir­

t eenth segment it i~ consid erably enla rged anrl conti nues so toward the posterior 

part of the boc.ly . Jn the saine seg1nenl ,ve first 1uect ,vith gastric ,,c.-ssels. 

'l'he nervous 8!J!ife11i rese11J bles thn l or Rhyncltellnis. 1'he t,vo ,·en tral u e r ,·e 

cords arc, ns in Ei:L17;idrilt1s. conuectc1l by nun1erot1s ana.sto1uosing co tn1n issures. 

'l'h e ceJJlu1lic yr111glion i:,; ralhcr long nncl narro \\' . No latern.l nerves proj ect fro1n tl1e 
ventral ner,·e corrl. 

Oeneralire •"ystt'.'111.-rJ'lie sexual organs are of' t,vo kiucl~-generntive and rece11-

ti?Je. 'l 'he gencl'ntive inelucle: 

1'esles, oivrries a 11 rl ulln11ni11[fero11.s _qlrr ncl. 

r1' I . 10 reccpt1,·0 are: l?Y/'e1'elll rlucl,"-. ,Yi th r1triin11 aud se/Jihu1l 1·esicle: ori£711ct:; a nrl 
rece;,t<tcle.'c 

*V1,:J uOYsh\: ,\u11low1scbe 0!11 lien. llhy,iche/,nis, Zdt,;ch, f. w. Zoiil. l~d. XX\' II, Tor. X.Xl, Fig 1. 

I Tile s:i•uc. UeLel' Ph,.,atothrix. Snme, l.ltl. XX\'11, T1\L XX.XIX., Fig. :2. 
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'l'h c testes consist ol' one pair, s itualctl in 

tbe clissCJ>i1nent bet,veen scg1ncnts \ ' 111 and IX. 
of rather irregular sbape (Fig. ] 4, t est.) . 

seg111c11t IX, autl attachrrl to 

'J' hcy present s111all bc,rli e:; 

'l'lte 011u1·ies nJso consist of one pair, :;ituated in segn1cnt X, au,l attached t(1 

tbe di sscpin1c11 t bet\veen seg111 cnls ]X aud X . · 1'hcy nrc s01110,vhat swaller tlia11 
the testes, a11d or a 111ore regular f'orn1 (F'ig. 14, ov.). 

'rhe 011idacts co11sist of' one l)air of s111all CU]) or funn el - shar)ed organs (F'ig. 

14, ovd., ancl Fig. 11). 1'he exterior porus is on tho ventral sidt: of the bod)' be­

t,vcen scgn1ents X1 and XIJ. The interior funnel- shaped part is exlrcu1ely 

delicate a11d translucent. I found the eggs quite freq ucnll)' in the act of passiug 

out. 'J'be oviduct of /:Jut1'oa clill'e rs fron1 that of Rhynchelinis, in being some,v-ltat 

n1 ore elougated, ,viLh a lo11ger and narro,ver 11eck:. 

'l'he ejf'e1·ent ducts are f OU1', and tl1eir ft1nnel - shaped interior openings a re 

all found i11 segment XI1 freely l)rojecting from the dissepin1ent bet,Yeen scgu1ents 

X and XJ (I!'ig. 17) . These ejferent duct::; are ex.tren1el_y long, extending through 

so111e t,venty segn1 en tsi or frorn XI to XXX or XXXI. 'rbe31 here cnLer 

the a.triun1, ,vhi cb is si1nilarly elongated, extending from segment ::S:. to :X:S::S:I. 
1~'he exterior porus of the atritl lll is situated vcr_y near the ce11ter of tl1e 

ventral side of the line uet,veen segments X and XI. 'l'his enormous clevel-

01)111ent of tl1e effere11t ducts and atrium '"'as previously 01113· fou11d in 

Ocnerodritus. * 

'l'be effer e11t funnels are comparativcl)' small (Figs. 61 7 and 14). 

• 1 will here lake o cc«sion to correct an e rror iu my fu1·mel' description of this latter genus, for which see 

"On the A 11ato 11y of Oc11erodrilua. Upsal,i 1878." The organs which I have there d~scribe 1 as ,e1ninal receptacles are 

uuduubtedly nothing but the atriu/11. Dnriug a visit to Central America, I found four new species of Ocnerudrilus, and 

a cursory wic1·.;scopic inve tigatiou showed we immediately th ,t s .·miual l'eceptacles existed iu several pairs in some of 

the anterior segrueuts, which makes it evident that the la1ge bodies wliich open in the same pon1s as the efferent 

ducts must be ,·on:.idered as atrium. I u the Californ,uu species which I described as Oc11erodri/11s occidentcdis, the ... 

small seminal receptacles were evidently ovel'looked. l'rolessor Fr. Vejclovsky, in bis admirnl.ile work, "Systi,UJ der 

OligocLroten,' page 14-i, takes tue s11we view of these organs, and refers to them correctly as the alriuw. I now beg to 

4ppen<'I a co1Tect diagnosis of the genus Ocneroclrilas: Dorsal vesNel weakly pulsati1tU, in segmeuts IX au,1 IX; 

;·u1·11ishell w;th two pair.~o.r stronyly pulsati119 h•urls. In tbe eighth seginent it ewits two shle lira.11~hrs ,chich c .. 111i111u 

towaril the cepha. ic lob~. Vt,i-.rn,u, 1·i;:;;sR1. ,s Ill tJi,rl,au., /Jut co11ti1111ts u ,divided lo t/1e b1wralir , r1me11t. The• co11 la !J 

L'e&1el.1 are of t,co J.inl/s, CASTRlC a1,d l'ERTGASTRTC. 'J'he perigastric o ,es only ,·01111, ct 1~/lh (/,r l'enlral l'•.sS<l. 'J'l,e ,ffere11t 

d11ct~ are not 111,itcd with the a.11· ·u111, but b ith 071en in the saint 11orus. St;MlN.11., Rt'.<'J-:P1'i<'L~ occu,· i11 p.1irs iu s,, ,rnl •:; 

the anterio,· seyni•11fs. Ts~T.ES-Ttro pairs in 11i11th and t<1,th segments. J'wo 01·111of'T,; i11 )n ,rt ,11th sef1•11e11t. U1 ,1:n,s-

011e 11air in l<cdfth seg1n1 11t The gentlij Ocnervd1·ilus constitutes uncloubledly n dis1inct foni Jy. 

• 
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'l'l1e exterior porus of the atriu1n is in ,Sutroci surrouncl etl b3r strong n1uscu­

lar :-\Vt•lliugs, and the atriun1 itself for111s a ki11(1 of penis, ,vhic\1 probably is to some 

rlegr<.'e 1>rojective. 'l'he exterior su rface of the atriu111 is no,vh ere cover ec.l ,vitl1 

glands, as is the case in Rhynchelniis, bt1t consists of a long, unrro,v cluct of a, 

uniforn1 ,virlth (li'ig. li, atr., aud Fig. 14, atr.). No basal glancls. 

11 l1e se1uinal vesicle consists of an enorn1 01ts sae -1ilce bolly, entirely filling 

the t,venty seg1110nts occupied b31 the atriu1n a11cl the efferent tlucts. I dicl not suc­

ceed i11 fi11fling the place at ,vl1icl1 it ,vas attacbecl to t he atriuu1 . 

'l'he 1no8t characteristic interior orga11, ho,vever, is the solitru·y bocl31 , for 

,vl1ich f here adopt the 11a1nc given by V cj(lovsky, glanclula al bn1ninifera or albumi-

11ous glnncl. I am, 110\vevcr, b.)r no 1ncans fully satil'.lfictl of the fuuctio11s of this 

organ, and its structure scen1s son1e,vhat different from th.tt of the :1lbu1ninot1s 

glands of Rhynchetnii;:; a11d Lu11JJ;·icutus. r11he solitar_y a] bu 111 i nous gland of Sutroct 

opens in the center of the ventral part of the eighth segn1ent (Fig. 14, gl. alb., ancl 

Fig. 10). f t has the shape of a globulons bod3r, connecting l)y a narro,v ne!.:k 

with the body ,va11 ancl opening througl1 an externa,] large porus. Bnt th1~ 

l1istologiual con~truction of this gland is quite cliITerent fron1 the gland clescribeLl 

by Vej<lovsk:_y in L1tnibricutus * a11cl in Rliynchebnis.t 

[n the latter two genern, th is organ is distinctly glandular, bnt in SullOlt it is 

of nearl_v the s,Lnle constl'uction as t l1 e receptacles, !Jping cove,·cd b)' s tuouth epith~­

li111n , nuder ,vhi(.;h are l'ou11d 11ulllerous long a11ll uarro,v cells ( I:.'ig. 10). [ have, 

110,vever, no ren.s011 to cloubt IJut thn,t these organs ,tre analogous in all the three 

genera. 

'l'he rece1;tncte;:; in Sutroa consist of three r>n,irs. In Rhvnchelniis and L,111u.1ric11-
lnK \Ve li11(l tl1e receptacles ope11 cn,ch in a separate porus; in t utroet; ho,\Tever, there 

exis ts tl1c groat anon1tLly th,tt all tl1c six se1n innl receptacles open into tlic narro,v 

11c(•k of t,lie above c.lcscribe(l solitary glaud CB'ig. 10, re. seu1.). 'l'hesc receptacles 

cou::iisl of long narro\v sacks, containing fully tleveluped sper111.iLozoa ( [rig. 8) . 

C+encr,llly there are three pairs of rec.:eptacles, but in sou1e speci 1r1ens I fouud three 

r cceptaell'S 011 one side aud only t,vo on the other. Son1ctiu1es tl1e interior Cllll of 

a reueplaclc is forked; general l_y, ho,vever, they are enLil'C. 'l'l1,tt these elougatecl 

bodies arc rc:-tl receptacles is proved by their being full of spc rrnatozoa fully devel-

• Vejdovsky, Syslt:Ol !'er Uligoch,elen. Tat. XII, 16. g. alb. 

1 Sume. A.11. ,tnd. llbyucl1el1uis. Tuf. X.Xlil, Fig. I ;, 
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oped. In tbc nlbu1niuous gland, lto,vevt•r, J have searched itt Vtlin for any, t!Jougli 

I n1u:-; L cu11fcss tl1e uutnber of specin1ens at 111y tlisposal has been very s111all. 

'J'he segn1.entat orgctns arc found in nJl the segn1cnts posterior to XII. 'l'he)' 

cons is l of long slender organs, tbe botly of ,vhich is ,lcslitute of ~111y glandular 

appendi ces or cells sin1il ar to those found in Rliyncliebnis. 'Phe interior opc,ning of 

the orgfln is surrounded b)' bro,vn gla nds, behind ,vhic li there is a larger hcad-lik<• 

enlargement of s in1ilar structure to the duct proper (.B'ig. 12). 

'I1h e spiries are eight in every segwent and occur in four pairs. 'J'bey are 

sl i gb tly S-shaped, et1tire, not forked ( Fig. 13). 

• 

EXPLANATION OF TilE FIGURES. 

PLATE I. 

Fig. 1. Sutroa rostrata, natural size. 

]'ig. 2. Fro11t part of the ,,,o rtn, with the cephalic lobe, showing its fil iforn1 

elongation. 

:B'ig . 3. 'l'ransYerse section of the body of a qua<l rilateral specin1en. 

Fig. 4. The fro11t 1,art of tl1e ,vorm, showing the vascular ur circulatory 

system. The d orsal vessel is rep resented red; the ventral 

vessel , blne. 

Fig. 5. 

d. pr. v.: d orsal perigastri c ves;:;el. 

v. l)r. v.: ventral perigastric vessel. 

The t,velfth to fo urteenth segn1ent.s, sho,ving 

in those segn1ents. 

ac.: al i,nentar_)' canal . 

dv .: dorsal vessel. 

cl. pr. v.: dorsal perigastric vessel. 

d. gr. v.: dorsal gastric vessel . 
• 

Fig. 6. The effer en t ducts a11d atri11n1 . 
. 

ps.: p e111s. 

eff. cl .: efferent ducts . 
• 

atr.: atrium. 

the vascular syste,n 
• 

Fig. 7. Efferent 1'uuuel 1nore 1nagnified and ccn in lliftercnt aspect. 



8 CALlFORNIA ACADEMY OF SCIENCES. 

PLATE II. 

li'ig. 8. Ventral nerve trunk. and cephal ic ganglion . 

~'ig. 9. Se1ninal receptacles and alb un1inot1s gland. 

re. sen,.: seminal receptacle:a:. 

gl. alb.: albun1inous gland. 

13'ig. 10. I11terior extremity of one of the receptacles, sho,v ing the sperma-

tozoa accu1nula.tccl in the same. 

Fig. 11. One of the oviducts, ,vith eggs in the act of clescending. 

Fig. 12. 'l'he interior extremity of one of tl1e segmental organs. 

Fig. 13. One pair of spin es. 

Fig. 14. Interior vie,v of tl1e ventral part of the ,vor111. 

gl. alb.: albun1ir1ons gland. 

re. seni.: se1uinal receptacles. 

test. : testes . 
. 

ov.: ovarLcs. 

ovd.: oviducts. 

atr.: atriun1. 

eff. d.: efFerent Llucts. 

Fig. 15. One of the egg capsules or cocoons. Jn t}1e inte rior are seen three 

young ,vornts, n1agnifieLl about Gve ti1nes. 

'l'lie l{o1nan nun1crals every,vbere indicate the segn1 ents. In n1Ln1bering the 

same I have every,vhcre in this paper refe rred to the first seg1ne11t as seg1ncnt 

I, thus follo\.ving ,r ejdovsk_y anLl otl1e1·s. In for1uer papers 1 ha,ve al,vays referred 

to the fi1 ::;t sctigcrous seg1neut as seg111eut 1, ,Lnd believe yet this ,vay to be the leas t 

confusing. I311t as uniforn1it31 in nu1ner::iting the scg1nents is highly desirable, 

,tnd as every investigator see1ns t,o have his pet ,v:i_y, l eacl iug to eutlless n1isunder­

stancli11g, I shn,ll for lite future accept Lile system use<l in this paper, hnpiug all 

olher in ve:-;l igators ,vi 11 do the san1c. 
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