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ERRATA.-VOL. I. 
(SECOND SERIES). 

Page 156, line 15 from bottom-fo1· convexeusculus 1·ead convexiusculus. 

Page 156, line 13 fro1n bottom-for clypens read clypeus. 

Page 158, line 7 from bottom-for Carettocchelys reacl Carettochelys. 

Page 161, line 10 from bottom-/01· Carretochelys read Carettochelys. 

Page 189, line 7 from bottom-for Euthyhinus 'read Eutl1yrhinus. 

Page 202, line 3 fro1n top-/01· P. pleuristictus read T. plettristictus. 

Page 202, lines 4 and 6 frotn top-fo1· P. lineatus read T. lineatus. 

Page 226, line 15 from top-for C. accuminata read C. acuminata. 

Page 464, line 9 from bottom-fo1· p. 51 reacl p. la9 

Page 465, last line-f 01· orginal read original. 

Page 554, line 6 from bottom-for Didymogaster silvaticus 1·ead Didymo-
gaster silvatica. 

Page 557, line 15 from top-fo1· Sphrexocbus read Sphrerexochus. 

Page 558, line 8 from top-for Tragoceras read Tragocerus. 

Page 805, line 16 from top-Jo,· ptterocosmana read pterocos1nana. 

Page 881, line 10 from top-fo1· rubritorqt1atus read rubritorquis. 

Page 938, last line-oniit the full stop after apparently. 

Page 946, line 2 from top-fo1· Intraclitellian read Anteclitellian. 

Page 956, line 7 from top-for p. 361 read p . 561. 

Page 973, line 5 from bottom-/01· P. austrinia read P. austrina. 

Page 1085, line 2 fron1 top ·} fo1· "r· H. Boyer-Bower 1·ead T. H. 
Page 1096, line 7 from top Bower. 

Boyer-



NOTES ON AUSTRALIAN EARTHWORMS. 

PART I. 

BY J. J. FLETCHER, M.A., B.Sc. 

(Plates VIII. and IX.) 

In his well-known work on '' Vegetable Mot1ld and Ea1·th
worms,'' Mr. Darwin, probably influenced by the recollection8 of 
his travels over the Hawkesbu1·y sandstone country dt1ring a 
very bot and d1·y month (J ant1ary 183G), says that, t1ntii he 
was informed by Mr. Krefft to th~ contrary, he shot1ld sca1·cely 
have thought earthworms would be common in New Sol1th Wales 
with its (lry climate. Mr. Krefft's info1·matio11 was, however, of 
a gene1·al natt1re, and from the character of the castings sent by 
him to Mr. Darwin, probably referred only to the worms found in 
the neigl1bol11·hood of Sydney. Having myself collected specin1ens 
of five new, and one t1ndescribed species of earthworm8 fron1 two 
localities, both oases of rich volcanic soil in the Haw kesbt1ry 
8andstone formation, and having heard fron1 gentlemen who have 
actt1ally seen specimens, of the existence of large worms in the 
H1111ter and lVIanning River districts, it seems safe, considering 
how many ricl1 tracts of similar country are yet unsearched, to hazard 
the conjectttre thi1t, when the ea1·thworms of this colony have been 
system:1.tically collected and described, it will be found, at any 
rate in the coastal districts where the soil is good, tl1at tl1ey 
are by no mea11s scarce, and, as regards both indi ,1 id t1als and 
species, will compa1·e favourably in point of nt1mbers with ea1·th
worms i11 otl1er parts of the world. As there are several new 
worms f1·om Qt1eensland in the Macleay l\i1useum, and as both Dr. 
Ramsay ancl Mr. ~1aste1·s have noticed large worn1s in several 
dist1·icts of the same colony, a similar statement may be made 
concerning both it ancl, probably, thecoastal districts of more or less 
of the whole continent, wherever there is good soil. The alluvial 
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flats in some inland districts a1·e not destitute of worms as I shall 
mention later, but with 1·espect to the extensive plains of the 
interior where the rainfall is small, the case may be diffe1·ent, a11d 
I should be glad to receive information on the subject. 

Up to the present time only three species of earth wo1·ms have 
been desc1·ibed from Australia, with a fourth (Lumbricus orthostichon, 
Schmarda) from Tasmania. Tl1is last was originally described as f1·om 
New Zealand, bt1t this locality, on the authority of Captain Hutton, 
is incorrect. Two of the described species ( Lumb11 icus .Nova:,
H ollandire, Kinberg, and Digaster lumbricoides, Perrier) are f1·om 
New South ·Wales, the thi1·c.l (Megascolides australis, lVIcCoy) being 
from Gippsland, Victoria. At present I have met with only one 
of these species. 

From gardens, grass paddocks, t1ncultivated lands, and old 
quar1"ies in Sydney or its suburbs I have obtained specimens of 
four or five species of worms. Of these1 011e is withol1t doubt 
Kinberg's species; a second Reems to be a European introduced 
species (Lumbricus olidus, Hoffmeister) ; a third is a small 
perichrete worro ,vhich appears to be closely alliP-d to. if not of the 
same species as, much la1·ger worms fot1nd at Bu1"rawang, and of 
which a variety occt1rs at Mount '\Vilson; a fourth, of which I have 
found only th1"ee immature specimens all devoid of a clitellum, 
has two gizzards, and a1)pea1"S to belong to Perrier's gent1s 
Digaster, but is (lifferent from the species described by him 
from Port Macquarie; while a possible fifth species, known to me 
so fa1· only from the Elizabeth Bay ga1·den, is at p1"esent 
un-iJe11tifi.ed. I did not find the first of these, which seems to 
inhabit compa1·atively poor soil, either at B11rrawang or Mt. 
Wilson, but it is evidently a wide-spreacl species in t.his colony as, 
through the kindness of two of 011r members, Messrs. J. R. 
Garland and A. G. Hamilton, I have received specimens of it 
from Wagga Wagga, and f1·om Gt111ta,:vang near Mudgee, and I 
have fot1ncl it myself on the banks of t-he Tt1ron River, about :five 
miles from Capertee; thus showing that the alll1vial fiats of some 
inland districts are not destitute of worms. 
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Some 01, all of these worn1s cast on the su1·face abt1ndantly du1·ing 
.and just after wet weathe1· especially in spring a11d in autumn. At 
Sltch times also worms may frequently be fot1nd on the Sl11face unde1· 
logs and stones without tl1e trouble of digging fo1· them ; s11ch sit,l1a
tions, because they retain moistu1·e longer, are fa.vou1·ite resorts for 
them, and accumulations of castings may oft-en be t·ound under large 
logs, when none are to be seen elsewhere. Last Ma1·ch after heavy 
Tain I dt1g ttp a n11n1ber of worms (L. Novce-Hollandice), many of 
which were snugly coiled up in little cham hers at the bottoms of 
thei1· burrows, and this is doubtless the USltal way in which they 
-exist dt1ring dry periods. Like their European congeners, as 
mentioned by 1\'lr. Darwin, after heavy rains many worms of thjs 
species may be noticed c1·awling abol1t aimlessly or lying <lead, 011 
the garden paths or even on the paveme11ts in the suburbs. Tl1is 
was very noticeable dt1ring the early pa1·t of this month (June). 

For p1·olific h11nting-grounds for worms, the neighbourhood of 
Sydney will not compare with the 1·ich volcanic soil of Burrawang 
and of Mount Wilson. These two localj ties with Sydney fo1·m 
the angular points of a triangle, of which the two sides meeting 
at the metropolis ar~ each abo11t 50 miles long, as measured on 
the map, while the tl1ird is ~omewhat longe1·. 

Bt1rra wa11g township is sit1tated on the coacl1 road from Moss 
Vale to Kiama, at a dista11ce of 10 miles from the rail way. The 
elevation above sea-level is about the same as that of Moss Vale, 
namely 2200 feet. Tl1e district va1·ies fro1n l1ndt1lating to hilly, 
many of the hills bei11g still capped with basaltic bot1lders. It is 
well watered with perennial creek8, and h:1s an average annual 
ra.i11£all probalJly not lesR than that of Moss Vale ( 49 incl1es). Tl1e 
rich soil is dl1e to the decomposition of a sheet of lava which, the 
Government Geologist ki11dly infor1ns me, probably emanated 
from somewhere near what is r1ow Bowral, a11d over-spread 
more or less of the Ha,vkesbt1ry sandstone formation of the 
district. The great depth of th 3 1·ich red or chocolate-coloured 
soil may be noticed in the road-cuttings, and I have been told that 
in some r,laces near Robe1"tson it is as great as 25 feet. In one poor 
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paddock 011 the farm where I procured my specimens, a san<l }>it 
shows abot1t 6 feet of soi] resting upon sand. The sandstone is not 
everywhere covered, for about half-a-mile from this farm it 
crops out in precipitous cliffs, and a little further off there is an 
,1ncovered tract of about 100 ac1·es, the stt1nted vegetation of 
which both as regards its general appearance ancl t he species of 
plants, presents a striking cont1"ast t o the st1rroundi11gs, and 
inBtantly calls to mind the neighbourhood of Sydney. Elsewhere 
the large size of the Eucnlypts, the abundance of t ree-ferns, and 
the large tracts of thick Sassafras brush, ml1cl1 of which however 
is now being cleared, testify to the · 1·ichness a11d fertility of 
the soil. 

In this locality I have obtaine<l examples of fou1" new, and one 
11ndescribed species of earthworrr1s. One of tl1ese (Didyniogaster 
s1:lvaticus) seems to be restricted to the Sassafras l)rt1sh, where it is 
to be found in and 11nder rotten logs, on the SltlJstance of wl1ich it 
feeds. Fron1 info1"111ation kindly given me by Mr. 0. S. Wilkinson 
I have since fo11nd this worm under sin1ilar ci1·cumstances in 
Sassafras Gully nea1· Springwood on the Blue ML'ltntains. The 
first specimens r1f this species wlJ ich I saw w_e1·e shewn to me so111e 
two years since by JYir. Haswell, to whom tliey we1·e given by 
the Hon. J ames Norton. It seems to be a common worm in the 
brush country, as there ar·e specimens of it in the Macleay 
Museum from J ervis Bay, and from an unknown locality, possir>ly 
Springwood, from which })lace also I believe M1~. N 01·ton's 
examples came. I did not find it at Mt. vv ilson though it 
p1·obably occu1·s there. 

The other fot1r species all live together· in the more open cot1nt ry 
timbered with Et1calypts, tho11gh they may alRo inl1abit the 1·ich 
soil of the brushes. As yet I have collected only in a few paddocks 
on one farm, so that it is quite likely l that other worms 1·emain 
to be discovered in the district, " 'hich is occupied by dairy 
farms, agrict1lture not being ca1nriecl on to any great extent. 

During three of my visits to Burrawang I have been able to 
follow the plough, and one could riot in any _other away get such 
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a good idea of the a.bundance of these worms. On one occasion 
when the le11gtl1 of the furrows was about 80 yards I walked 
behind the 1)lol1gh and col1ntecl all the worms I cot1ld see either in 
the ft1rrows or sticking out of tl1e overturned clods, and I found 
that for a numbe1" of furrows the average numl)er of ,vorms visible 
under these circttmsta11ces was about 50 per furrow. Allowi11g a 
foot for the width of soil tu1·11ed over £01" each f1·esh ft1rrow, these 
would give nearly 10,000 worms to the acre. This is a sn1all 
estimate compa.red with that given by H ensen fo1" European 
worms, namely 53,767 per acre (1 ), and quite insignificant 
compared with two given by Urquhart for. New Zealand worms, 
namely 348,840 and 784,080 per acre (2). But while Heusen's 
estimate is for wo1·ms founfl in garde11s, in whicl1 situations he 
believes they are twice as numerous as in cornfielc]s, and Urquhart's 
are £01" worms Ii ving in pastt11·e land, which in one case had 
been 17 years in grass, my estimate is for wo1--ms in virgin soil, 
for· the land to which I refe1· was not cleared during my ea1·lier 
visits, and it was being plot1ghed for the first time on the occasion 
to which I 1·efer. Mo1·eover, my estimate is obviot1sly below th~ 
111ark for several reaso11s. In the first place the plo11gh did not 
tu1"n up the soil to a de1)th exceeding six inches if so great, 
and there were p1·obably some wo1·ms below this level ; and 
secondly if the clods had been broken up and carefully examined 
more worms would have been found. H ensen takes 011e gram 
(15·4 grains) as his sta11da1·d of weight of a single worm, and 
U rqt1hart gives 6 grains as the average weight of his specime11s, 
b11t tl1at of the Bu1~rawang worms wot1ld, I think, exceed the first 
of these weights, the largest worms, which howe .. 1ler are least 
nt1merot1s, of which I have one specimen measl1ring 30 i11cl1es 
and a still larger one measttring 42 inches, proba bly weighing 
ove1· 4oz. Allowing therefo1·e for the large size of the worms and 
for the 1·eq11irements of ad<litional space on this account, it may 

(1) Quoted by Darwin, loc. cit. p. 159. 
(2) '' On the Habits of Earthworms in N.Z. '' Trans. and Proc. of the 

N.Z. Inst. Vol. XVI, 1883, p. 269. 
34 
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fairly be conceded that, for virgin soil, Bt1rrawang is well provided 
with earth worms, thot1gh of cot1rse it is possible that the partict1lar 
spot referred to may have been an unt1sually favot1rable one. 
Dol1btless, as is the case elsewhere, the occupation of the 
la11d by man will leacl to an increase in the number of worms, 
but, as it is quite exceptional in most country districts fo1· 
fa1·mers to manure the ground, the increase may be slow. A few 
miles off at Robertson I went to look at a piece of land which was 
being ploughed, and which the ploughman told me had been 
cropped twice, once with corn and once with 1')otatoes, and tho11gh 
I found the same species of worms, I find on referring to my note
book that they did not strike me as being more numerous than 
I had seen elsewhere (1 ). 

I have mentioned that the worms of these fo11r species live 
together, by which is n1eant that i11 the same ft1rrow, or· 
even in a few yards of it, or by diggi11g up a few squa1·e 
ieet of soil in a good spot, one may obtain specimens of all four 

(1) As the abundance of worms either at Burrawang or Mt. Wilson at 
the present time is not altogether, if at all attributable to the advent of 
man, since in both localities they may be found in undoubtedly virgin soil, 
the following facts are interesting by way of comparison. In '' N att1re '' for 
1884 (Vol. XXIX. pp. 213 and 406) will be fo11nd two letters in whicl1 the 
writers say, that earthworms do not exist in the prairies of t)1e Canaclian 
North-West, and in the United States in those of K.ansas, nor in tl1e Indian 
Territory, Idaho, and Washington Territory, possibly in some of these 
places, as the writers suppose, on account of the prevalence of intense cold, 
and of prairie fires, or because the soil is 1nore or less alkaline. On p. 503 
in a third letter, an American writer commenting on the first, says:-'' It is 
well-known to settlers on virgin soils in this country that in the first tillage 
of the ground they will see no earth,vorras. This is equally the case wl1ether 
they settle upon prairie land wl1icb has been swept annually by fires, or 
upon wood land which has been cleared for cultivation, and whicl1 has never 
been burned over. . . . . Bt1t, until settlement and tillage by man 
there is no trace of eartl1wor1ns even in those most favourable localities 
called '' beaver meadows. " At first they are found about tl1e stable-yard, 
then in portions of ground enriched by stable manure, garden or meadow, 
till at length they may be found in all soils, either those c11ltivated or those 
pastured by domesticated animals. . . . . The frontier settlers in 
Mukoka in the Canadian Dominion. . . . . tell me that 11ntil a place 
has been inhabited for five years it is useless to search for the earthworm.'' 
According to this writer it would appear to be introduced worms which 
eventually become so numerous. 
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kinds in different stages of g1·owth. The largest of these ( Notoscolex 
grandis) tbot1gh not so gigantic as certain worms found in Brazil, 
in Ceylon, or at the Cape, no1· as tl1e Gippsland wo1·m of which 
P1·ofesso1, l\1cCoy measl1red an example 70 inches long when held 
up, is still a large worm, one exarn1Jle !l.rnong my spirit specimens 
measuring 42 inches, and being of proportionate thickness. The 
other three, one of which is a pe1·ichrete worm-that it has a 
more 01· less com1llete circle of bristles 1·ound each segment-are 
smaller, but still f'air-sized wo1·ms ; their dimensions and characteI·s 
will be given in the systematic pa1·t of this 11arJer. 

At Mt. Wilson as I sl1a11 mention presently, tbe abundance of 
worm castings on the s1.1rface is ve1·y st1·iki11g, bL1t at Burrawang, 
strange to say, the worms do not, as far I can cliscover, cast on the 
surface. This statement may be qualified to the extent, that 
on a pa1·t of the fa1·1n, whe1·e the soil is so poor that 
.a brickya1·d was opened £01· a time, afte1· heavy rain small 
worms may be seen 11nder stones and logs, beside which one 
may occasionally find a small quantity of theie castir1gs. But in 
the best paddocks st1ch as J nave seen IJlot1gbed, I have never been 
a.ble to find the castings on the st1rface, r101· tinder any circum
stances have I eve1· fot1ncl the castings of the big worms above 
g1·ound, thot1gh I have searched careft1lly ove1· a piece of land 
before plot1ghing, and yet in the cou1·se of an hot1r have seen the 
-same ground teeming with worms only a few inches below the 
s11rface. I have been to B111·rawang twice in midsun1me1·, twice in 
mid winter, and once in ea1·ly sp1·ing, yet my expe1·iences have always 
been the same as regar·ds the general absence of s11rface castings. 
On the occasion of my :fit'st visit not knowing whe1·e to look for 
them: and seeing no indications on the surface, I did not get to know 
that worms we1·e found there, until I questioned the men about the 
place. But though the worms do not cast above ground 
thei1· castings are abundant enough in their bur1·ows, and very 
often the clods turned over by the plougl1 ar·e sin1ply riddled 
with castings up to within a few inches of the st1rface. The best 
oppo1·tt1nity of examining these, however, is f Llrnished by the earth 
round the roots of fallen trees. Many of the large E11cal ypts on 
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the farm have been '' ri11gbarked '' for some years, and from time 
to time especially dt1ri11g high winds after rain, some of tl1ose on 
sloping grouncl fall, and their nume1"ot1s, long, SfJ1·eading roots tea1· 
tlp large quantities-often several cwt-of the soil con1pacted 
round them, so as to present the appearance, when seen from below, 
of' large discs sometimes six or eigl1t feet in diameter. Here the 
bur1·ows of wo1·ms of all sizes, n1ost of them completely pl11gged 

. 
with cylindrical castingi:;, may be found run11ing in all directions, 
sorne of them nea1·ly l1orizontal. Such places a1"e evidently favot11·ite 
spots with the worms, and they probably habitually live in then1, or 
they pe1·haps specially resort to them for breeding pl1rposes, or 
cluring clry periods. G8nerally if st1ch t1 .. ees have not been 
clown so long that the earth has becorue dry, one may count t1pon 
finding two or three big worms by digging away the soil; and it 
is in this way that I have obtained many of my best examples. (1) 
Still I have neve1· been abl6 to find s111·face castir1gs about the 
bases of the stancling trees, 11or hav~ I found that the burrows open 
on the st1rface in st1ch situations. If, as I st1ppose, the wo1·ms 
come to the surface 01,ly excBr)tionally or not at all, it may at fi1·st 
sight a1)pea1· cliffi.cult to untle1·stand . under w}1at circumstances 
copt1lation takes place. Nevertheless as l >'U dekem (2) says of 
Lumb1ricus corrimunis var. cyaneus, ''cette va1·iete parait sortir plt1s 
difficilement cle la terre, que les al1tres; l'accouplement parait se 
faire SOllS terre," it is possible that a similar state of thi11gs obtains 
with the worms in question. 

The burrows 1·t1n perpendict1larly, or mo1"e 01· less obliquely, and 
a1·e sometimes ever1 sorr1ew hat deviot1s, as one may see by tracing 
the course of a worm ; so that on one occasion in tr.ving to dig ot1t 
of its burrow a very large specin1en, wl1ich I saw for an i11stant 
arid then lost sight of, I 11ni11tentionally Cl1t off a considerable 
piece of both ends witt1 one stroke of the spade. The surface of 

(1) I do not know at present whether the worms live in this way about 
the roots of living trees ; possibly st1ch situations would be too dry for 
them on accot1nt of the absorption of 1noistt1re by tl1e roots. 

(2) Mem . .Acad. Roy. de Belgique, 1863. 

• 
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the burrows i11 firm soil is perfectly clean and apparently withot1t 
any special lining, and never in any case have I obse1·ved ext1·aneous 
matter st1ch as leaves, which might have been d1·agged in from 
the exterior. The plough generally ct1ts off a few inches of the 
tails of the big worms or lifts the earth 1·ight off them, but witl1 
the smaller worms one may find as many examples with the anterior 
encl t1ppe1--most as not. 

On page 110 of Darwin's book will be found an account of the 
det)ths-3 to 8 feet-to which European worms burrow. In ou1· 
<lry climate it might be expected that worms, at any rate in dry 
seasons, would extend their burrows to even greater dP-pths, and 
possibly it may be so. At Burrawang I do not think the worms 
us11ally burr·ow to as deep as 6 or 8 feet, thot1gh I have only one 
piece of negative evidence to offer in st1ppo1·t of this opinion. 
]lefore my later visits a 1·oad leading to an adjacent farm had been 
partjally made, and the crown had been taken off the top of a 
small 1·ise for a width of perhaps 10 yards, and to a de1)th in the 
dee1)est part of abot1t 3 feet. During my last visit the road was 
approaching completion, and two men were deepeni11g the cutting 
to a depth of fot1r or five feet more. I made several visits to the 
ct1tting, and saw some tons of ear·th excavated, yet I could not 
find a single worm no1· see any castings. Either the worms hacl 
-all been 1·emoved in the preliminary excavation, or the soil just 
the1·e was devoid of worms. The traffic over the roarl was too 
insignificant to cause worms beneath the st1rface any discomfort, 
-and in the paddock on the other side of the fence not more than 
50 yards distant I had seen the plough tt1rn them up in abundance, 
so that it is difficult to believe that this particular patch of 
very deep and good soil was destit11te of worms, and it seems 
plausible to suppose that they were removed in the first instance. 
On questioning one of the men he told rne that the worms were 
not found in the s11b-soil, bt1t whether his ex1)erience was limited 
to this particular instance I do not know. 

Du ring my last visit seve1·al inches of rain fell in three days, and 
thot1g h on a road in one paddock I saw a few small worms and 
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noticed tracks, it had not dislodged any worms from the grot1nd 
which I saw plot1gbed the da.y after it cleared U[J (1). Neither do I 
think it was entirely owing to the rai11 that the worms were so close 
to the su1,face on this occasion, as on each of my three v·isits dur iug 
plot1ghing the resL1lt has l,ee11 the same, as regards the abt1ndauce 
of worms anJ their proximity to the surface. In Et1ro1Je the 
worms are obliged in winter to burrow dee1) to avoid the colcl, 
bt1t at Burrawa11g, though cold, from its greate1· elevation, com
pared with Sydney, the fine st1n11y days which prev~il duri11g 
fl'osty weather probably p1'event the worms fron1 suffering 
discomfort f1,orn the col<l. I11 st1m1ner time there is 110 ploughing 
going on, but one ca11 al ways

11
obtain wo1,ms by digging in suitable 

ground without goi11g very deeJ), thot1gh probably at this season 
the worms are not quite so close to the s11rface as the wintet· 
plot1ghing shows tl1em to be then. 

The perichrete worm, when handled, wriggles and squirms 
in a very lively fasl1ion; and when placed on the ground it 
soon bu1~1~ows ot1t of sight. Two of the other worms Hre 
less lively than this one, while the big ones are remarkably 
slt1ggish a11tl passive. The day after 1)lot1ghing if the birds 
have not fot1nd tl1em ot1t, si:>ecin1e11s of these three may be found 
dead on the ploughed grot111d a.i)parently withot1t h2tving made 
any efforts to bt1rrow into the ground again. On one occasion 
]1a ving brought from the field more wor1ns than I required I 
p11t two on the grot1nd in the garde11 wl1ere they were lying clead 
next day. When the worms are held in the hand fot' a mint1te 

(1) Of very large worms, from 4 to 6 feet long, fron1 South Africa, 
original!.).,. described and figured by Rapp, ancl r ecently re-examinecl by 
Beddard, the latter says :-'' These 1nonstrot1s worms appear to be fairly 
abundant in the neighbourhood of Port Elizabeth and other parts of the 
Cape Colony, but are only rarely seen; they do not seen1 to move abo11t at 
night like our British worms; only l1eavy and prolonged rains drive them 
to the surface from their t1nderground b11rrows ; on such occasions, as I am 
informed by a correspondent, which only take place a few ti1nes a year, the 
ground is covered by hundreds of tl1ese creatu1·es slowly crawling about in 
all directions ; as a general rule they do not retur11 into the earth after the 
rain has ceased, but remain above ground, and are shortly killed by the 
sun." (Nature, Vol, XXX., p. 571. October, 1884.) 

, 
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or two, the milky pe1·ivisceral fluid wells ou t of the dorsal pores in 
conside1·able quantit ies. W heu pt1t alive into spirit it comes out 
in jets, which are renclereJ visible by the coagulating effect 
of the spirit. Occasionally when an extended worm is toucl1ed 
unexpectedly t he perivisceral fiL1id is squirted out in jets, but 
this is most noticeable in tl1e brt1sh worm, which does it almost 
habitt1ally when irritated. This may perhaps serve some defensive 
pL1rt)ose, bt1t it see,ns to be dLte ratl1er to the sudden co11t1·action 
of the bocly, and this v ie,v seems likely because the body-wall of 
the brush worm is mor·e than usL1ally thick and mt1scular, and the 
animal is capable of co11tracting its body into a 1·emarkably small 
compass. P1·ofessor McCoy says tl1at tl1e Gippsla11d giant wo1·ms 
are brittle, tl1at when alive they emit aI1 odot11· resembling that of 
creosote, and that fowls will not eat them even when chopped up. 
The Bu1·rawar1g worms will stand a considerable amount of 
hat1ling without damage, tl1ey are qt1ite free from any offensive 
smell, and pot1Ltry eat them greedily. 

The othe1· locality, Mt. Wilson, is about 3,400 feet above sea
level. Except for the spt1r which the road follows, it is e11tirely 
st11·rounded by a labyrinth of gullies, and the cot1ntry r·ound is of 
a ve1·y ba1·ren and rocky description (1 ). The Government Geologist 
says of it :-'' At MoL1nt Wilson nea1· the Great W e&te1·n Rail way, 
an intrt1sive mass of dense attgitic basalt co11taining crystals of 
oligoclase has 1-Jurst tl1rough the Coal l\1:easures and H awkesb,1ry 
sandstones and flowed 011t ancl cove1~e(l the latte1·. Wherever 
patcl1es of this tra1J 1~ock occt1r the s8il rest1lting fron1 tl1e decom
position sup1Jorts a most lt1xt11·iat1t grovvtb of vegetation, incll1ding 
tree-ferns a11cl s1Jlendicl t im lJer trees of Et1calypti. These patches 
of dense vegetable growth atuidst the 1·11gged Blue Mountains a1~e 
in striking co11tra.st witl1 the stt111ted tin1be1~ and scrL1b seen almost 
everywhere upon t l1e sandstone formation." (2) 

(1) A general account of Mt. Wilson will be found in ivir. Trebeck's paper, 
arite p. 491; also fron1 the pen of Mr. Du Faur on p. 58 of the ·(Rail\.\'ay 
Guide of N. S. W. '' . 

(2) Notes on the Geology of N.S. W., p. 62 . By C. S. Wilkinson, F.G.S., 
F .L.S. 

r 
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Here worms, judging by the abundance of the castings, are 
individually as numerous as at Burr·awang. As there was no 
plot1ghing goi11g on, 1 was dependent on digging for a supply of 
specimens, which I fot1nd on subseque11t examination to belong to 
th1·ee species. One of these is a perichrete worm at present not 
known to me from any other locality, and which I have named 
P e11 ichceta Coxii, after Mr. J. D. Cox, from whom I fi_rst heard of 
the existence of ea1·thworms at Mount Wilson, and to whose 
kindness arid hospitality I owe the opportunity of collecting 
specimens there. This seems to be the most abundant worm at 
Mot1nt v\~ ilson, and is to be found not only in the soil on the top 
of the 111ount, bl1t also in the gullies about the base of it consi
derably below the level of the basaltic cap1)ing, wherever the soil 
wa1sl1ed down f1·om the l1igh ground, and mixed with the decaying 
vegetable matte1·, forms a rich compost. The second is also a 
perichrete worm of which I obtained only a few specimens, 
which appear to be a variety of a species (P. australis), which 
I fo t1nd more abt111dantly at Bt1rrawang, and of which stt1nted 
specimens a1·e to be met with in the poor soil about Sydney. 
Of the third s1)ecies I obtained only a single: young specimen, 
also a pe1·ichrete worm, which differs from tl1e others, among 
other things, i11 having t~o111· pairs of ::;permathecre instead of 
two. The only othe1· Australian worms with a like number of 
spermathecre that I know of, are in the Macleay Museum, and 
came from Quee11sla11d, and have not yet been described. (1) I 
tl1erefo1·e postpone tbe consideration of tl1e third Mt. Wilson 
SJ)ecies until I can obtain a furthe1· supply of specimens. I heard 
of larger worms than a11y I obtai11ed, and these perhaps may also 
be new. 

Su1·face castings abot1nd every whe1·e, in the open, unde1· and at 
tl1e sides of p1·ost1·ate logs, nt the base of walls of rock, and t1nder 
ove1·hanging ledges, and this both on the summit of the n1011nt 

( 1) Since the above was in type I have fot1nd two specin1ens of a small 
perichrete worm with four pairs of spermathecre, at f,even Hills near 
Pa.rramatta. 

• 
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-and in the gullies. Nothing could be more st1·iking than the 
difference between Bu1·ra wang a11d Mt. Wilson in this respect. 

'l'he castings form 1·ugged, convoluted 111asses l)lainly indicating 
their origin, often several inches above the ground, but too 
il'regular and not sta11ding s11fficientl5• e1·ect to deserve the 
e1>ithet of '' tower-like," ancl they give one the idea of having 
been ejected in so soft a con<lition as t<> have sunk clown instead 
of for1uing '' towers ;'' otherwise they are very similar to the 
casti11gs represented in Figs. 2 and 3 in :.Da1·win's book. The 
night of n1y arrival it began to rain heavil)7 ; after the r~.in the 
worms were casti11g freely, the fresh cast.i11gs heing of a semi-flt1id 
consistency, so tl1at fro1n the absence of tower-like castings it may 
be tha.t they usually cast only during ancl just afte1· wet weather 
As noted by Mr. Darwin in the case of other worms, the castings 
col1ere with considerable tenacity on drying, and after heavy rain 
the olcl ones were only partially disintegrated thereby. In several 
1)laces \V l1ere logs had been burnt, the castings beneath and at the 
sicles of tl1em had been baked, but beyond a change of colour they 
we1·e still perfectly recognisable as old castings. Tl1e wor1ns 
mt1st matf:-'1·ially aid in the ,vork of dent1clation, because there is 
not mt1ch level grot1nd, and many of tl1e slopes, on wl1ich casti11gs 
may be fo11nd, are tolerably steep, so that eventt1ally m11ch of the 
soil brotight to the st1rface by the worms must be washed down 
in to the gullies. 

Si11ce earth wo1·ms are so abunclant at Mt. \Vilson it is not 
improbable that they a1·e equally so in t}1e scJil of Mts. Tomah 
a11d Hay, wl1ich are not many miles clistant, aud whicl1, as I 
understand, a1·e similarly capped witl1 basaltic rocks. If so, tl1e 
-C<)mparison of the worms from these three SJ)Ots may be of great 
interest, because practica,lly these mot1ntains have been completP-ly 
isolated fo1· ages, since the innumerable 1·a vines and gt1llies which 
sur1·ot1nd them may not 11nreasonably be st1p1)osed to form 
insuperable barriers to the pas8age of worms from one to the 
other, and tlie surrounding country is of such a barren and rocky 
.character as to suppo1·t few, if any, worms. 011 the otl1er hand it 
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may be that the volcanic ot1tbt1rsts at all three spots were contem
poraneous, and that subsequently a.11 th1"ee localities were stocked 
under similar circumstances, and from the san1e sot1rce, and were 
afterwards isolated by denudation, so that the worms having lived 
under very si1nilar conditions may not be \7el"Y different. (1) 

I do not know fo1" certain wl1ether the 1"ich soil of the Burrawang 
dist1·ict forms a completely isolated tract, thot1gh on the map this 
appears to be the case, or whether it does not n1erge into that of 
Illawarra, and this again i11to some othe1"; (2) but that of Mount 
Wilson certainly does. As the worms I have clescribed seem more 
or less restricted to these fertile spots, which must have been 
stocked in the first insta11ce from the then surrot1nding areas, 
possibly the existing worms are simply the ,vell-grown and robust 
desce11dants of ancestors which long enjoyed a generot1s diet, 
and the surviving remnants of a once more widely spread worm
popt1lation whose limits have since been na1"rowed by the work of 
denuclati0n, as mt1ch of the st11)e1"ficial a1"ea of the Blue Mountains, 
except perhaps in some of the gullies, is probably destitute of earth
W(Jrms at the l)resent time. 

(1) Similar ren1arks are applicable to lVIt. King George. Speaking of 
this neighbourhood Strzelecki says :-'' Between these ranges lie yawning 
chasms, deep winding gorges, and ffrightful precipices. Narrow, gloon1y, 
and profo11nd, these ~tupendous re11ts in the bosom of the earth are 
inclosed between gigantic walls of a sandstone rock, sometimes receding 
from, sometimes frightfully o\rerhanging tl1e dark bed of the ravine, and its 
black silent eddies, or its foa1ning· t orre11ts of water. Everywhere the 
descent i11to tl1e deep recess is full of danger, a11d the issue almost 
impracticable. The writer of tl1ese pages, engulpl1ed in the course of his 
researches, in the endless labyrintl1 of almost subterranean g11llies of Mt. 
Hay a11d the River Grose, was not able to extricate himself and his men 
u11til after days oi incessant fatigt1e, da11ger, and starvation.'' (Pl1ys. Desc. 
of N.S. \V. and Van Dien1en's La11<l, p. 57.) 

(2) On the Geological Sketch Map accompanying Mr. Wilkinso11's '' Notes 
on the Geology of N .S. W.," no large extent of volca11ic rocks is sl1ewn in 
this neighbo11rl1ooc1, but several pe1fectly isolatecl patcl1es are marked as 
lying between the Railway and tl1e coast. Tl1ese, however, as regards 
their extent and limits, are probably only rei:>rese11tecl diagra1n1natically, 
the n1ap being on too sn1all a scale to allow of its being otl1erwise. I cannot 
identify any connection between Burrawang and either of the patches 
figured. 
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While Mr. Darwin has exl1austively t1·eated the subject of the 
habits of E L1ro1Jean worms, so little is known from actual obser
vation of the habits of any exotic earthworms i11 their native 
hat1nts, that I have, in the foregoing part of this paper, quoted 
1·athe1· copiotisly from my notes. In what follows my object 
is simply to describe intelligibly t he worms I have collected, 
to do ,v-hich it is 11ecessary to take note of at least the more 
promi11ent ar1atomical characters; but fo1~ vario11s reaso11s I have 

had to postpone the consideration of tl1e details of the structu1·e 
and arra11gement of the segmental organs, of the salivary a11d 
intestinal ( caicife1·ous) glainds, of the typhlosole, and of the 
ner vot1s a11d vasct1lar systems, as also of the situation of the 
11ephricliopores, a11d of the relatio11s of the ,~asa deferentia to the 
prostates in most cases. The }'.> .. :irasitf>:s, which in variot1s stages 
infest many, if not. all, of these worms are also worth 
investigating. Too often those wl10 have worked at the anatomy 
of fo1·eign earthworms have had to be content with scanty st1pplies 
of badly preserved material. Havi11g now obtained a general idea 
of some of our ea1·th wo1·111s, I pt1rpose endeavot1ring to make tl1e 
most of my good fortune, by re-examini11g them and any others I 
can get, in detail from a mor1)hological point of view, and with the 
help of section-cutti11g. As almost the whole of the material I 
have had for examination has been in spi1·it for more or less lengthy 
periods and was, with the exception of the Mt. Wilson worms 
which we1,e obtained ea1~ly in J a11t1ary, collected in winte1~ wl1en 

the worms are sexually inactive, I purpose collecti11g fresh st1pplies 
with a view to special preparation. 

The rich distr·icts of Illa w a1~r,:t, of t,he Ht111te1,, the Manning, 

the Richmo11d, the Clarence, a11d others of our coastal 1·i vers as 
well as other parts of tl1e colony, will dot1btless yield, when 
systematically searche<l, a 1·ich har·vest of earthworms, a knowleclge 
of which ancl of their geographical distribl1tion cannot fail to be of 
great i11terest from several poi11ts of view. A s my time a11d 
oppo1~t1111ities for collecting material a1~e limited, I a1)1)eal to 
members of this Society resiclent in fa vol11·able localities, for 
information of any description, or for speci mens eithe1· l)ut straight 
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into good methylated spi1·it, or packed with due allowance of space 
in a tin box or wide bottle with a small amount of earth and plenty 
of damp moss. 

Perrier (1) has divided earthworms into three groups, viz. 
L umbricini anteclitellini, L. intraclitetlini, and L. postclitellini, 
according as the male pores are situated in front of, within, 
or behincl, the clitellum or girdle. It is interesting to find 
that the1·e ;3,re Australian 1·epresentati ves of all th1·ee groups. Too 
little is known of Australian earthworn1s to attempt to generalise 
at present, but thP,re are one or two points that may be noticed. 
The occur1·ence of the genus Litmbricus in Australia is interesting, 
because at present it is not k11own from Asia or the East Indies, 
tl1ough it occurs in N. and S. America, and at the Cape. On the 
otl1e1· hand, there are indications that the genus Perichreta, which 
may be said to have its head-quarters in Asia and the E ast Indies, 
is well 1·epresented in Australia, while it is represe11ted at 
present by a single species in S. America. Again the genllS 
.Acantliodrilu,q occl1rs both in N ew Oaledo11ia and New Zealand, 
yet so far it has not lJee11 met with in Australia; this however, · 
may he simply due to want of more carefl1l search. Intraclitellian 
worms were fi1·st desc1·ibed by P errier from S. America; ~ubse_ 
quently several Asiatic genera were added to this grot1p. The 
P.1.ustralia11 intraclitellia11 worms described in this paper have no 
pal'ticular affinity witl1 any of the described gene1·a. 

•Among the points of interest presented by the worms which I 
have examined, the following is perhaps most noteworthy, though 
pc>ssibly some allowa11ce must be made for the sexL1al inact ivity of 
sou1e of them : in all of them the vasa deferentia are qt1ite in<le
pe11dent of the testes (or seminal reser\''Oi1·s in L. Novm-Hollandice), 
a11d ( except in the last named species) the two pai1·s of testes a re 
either i11 consecutive segments (xI and XII), or two segmer1ts 
intervene between these, which are then in IX and XII, bt1t in 
both cases the two pai1·s of '' ciliated rosettes'' or vas defere11s 

(1) Nouv. Arch. du Mus. Paris, To1n. VIII, 1872, p. 43. 

' 



BY J. J. FLETCHER, M.A., B.SC. 539 

ft1nnels a1,e in segments x and xr. A simila1· condition has been 
described by Per1·ier as occt1rring in Pontodritus and others, and 
by Beddard in A.canthorlrilus. 

In the following list the three described species are included. 

A. A NTECLITELLIAN WORMS. 

I. LuMBRrcus NovJE-HOLLANDIJE, Kinberg. 

Lumbricus Novce-Hollandice, Annulata nova, Ofversigt af Kongl. 
Vet . .Akad. For-hand. Stockholm, 1866, p. 95 . 

.As there appears to be no copy of Kin berg's paper in the colony,. 
and in neither of the abstracts available are the specific characters 
of the wo1·m mentioned, all I can learn about it is, that Kinbe1·g clid 
describe a species of Lumbricus from Sydney. Professors P errier and 
Lankester, however, both speak of Kinbe1·g's descriptions as being 
insufficient being founded wholly on external characters, (1) the 
former w1·iter also stating that Kin berg was unable to ide11tif y the 
male pores in the Australian L unibricus; hence a fuller description 
of it is both desirable and necessary. 

The commonest species of earth worm abot1t Sydney is a 
Lu·1nbricus ( or Allobophora of Eisen), and it appears to be widely 
distributed in this colony, for I have 1·eceived s1)ecimens of it from 
Picton, from W agga Wagga, and from Guntawang 11ear Mt1dgee, 
and I l1ave found it on the banks of the Tt1ron River near Capertee, 
and at Seven Hills near Parramatta (2). There can be, I th ink, litt le 
doubt that this is the species to which the examples exan1ined by 
Kinberg, belo11g, because I have not been able to meet witl1 any 
othe1· wo1·n1s referable to this gent1s except from the Hon. W. 
Macleay's garden at Elizabeth Bay, one of the oldest-established 
gardens in Australia, and to which plants l1ave been b1·ougl1t from 
many pa1·ts of the world. In this and in a neighbouring garden 

(1) Perrier loc. cit. p. 33, and Lankester Phil. Trans. Vol. 168, p. 265. 
(2) Since the above was in type I have received specimens of this worm 

from Bowning near Yass, kindly sent to me by Mr. J. ~litchell. 
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originally part of it, there flourish apparently three a1iteclitellian 
worms, of 'Vhich one is withoat dot1bt the European L. olidus 
int1·ocluced, a second is the worm all11ded to above as being in all 
probability L. N ovce-Hollandice, from which the third differs in 
colour, and in the numbe1· of segments comprised by the clitellum, 
but seemingly not in other important points. I do not know at 
p1·esent what this last worm really is, but as its habitat is so 
restricted .it may be left out of account for the p1·esent. 

Large specimens of the worm which, ; from its abundance 
.and wide distribution, it seems 1·easonable to st1ppose is 
L. Novce-Hollandice, from Sydney gardens consist of f1·om 130 
to 150 segments, and are from about 115 to 145 mm. long when 
moderately cont1·acted. Such worms are larger tl1an any I have 
seen from any other locality. Oolot11· varying from slate to 
light or dark brown above, t1sually darkest in:front of clitellum, 
whitish below. Young specimens a:re redder and bleach white 
in spirits, whe1·eas the larger 011es retain their colo111·. Body 
-cylindrical, flattened ventrally, tapering anterio1·ly, flattened poste
riorly. Prostomium pear-shaped, with a median longitudinal 
g1·oove inferiorly, embedded in the b,1ccal segment for less than 
half the width of the latter. After about the fifth, the segments 
are t1·i-annulate. , 

Olitellum well-developed, comprising at least eig11t segments, 
from XXVII to xxx1v, but sometimes involving also portio11s of 
xxv1 and xxxv; incom11lete 011 the ventral su1·face of segments 
XXVII to xx1x, but more or less com1Jlete on the 1·emaining po1·tion, 
the outlines of the segments being us11ally quite obscu1·ed. Imma
ture worms may be found with a r11dimenta1·y clitellum, com
mencing as ventral and iufe1·0-late1·al thickenings of segments xxx 
to xxx1v, the1·e being also two isolated thickened masses on segments 
XXXI and XXXIII just dorsa<l of the main thickening on each side. 
Later stages sh~w a complete clitellum £01· segments xxx to xxx1v, 
and finally in sexually matt1re worms all but the ventral surface 
of the three or three and a-half preceding segments is added. 

Male pores slit-like, on segment xv, in the middle of the segment 
.and between the second and third rows of setre on each side ; in 
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matu1·e specimens the pores have thick and tumid lips, the swellings 
often extending ori to the two segments adjacent to xv. Female 
pores on XIV, in a line with the setre and dorsad of those of the 
second rows. Apertt1res of spermathecre between segments IX 

and x, and x and XI, in a line with the interval between the 
two oute1·111ost rows of setre on each side. Dorsal pores inter
segmental, present throt1ghout at·te1· the 8th segment. 

Ventral s11rface of segments IX-XI swollen, probably functioning 
as adb esi ve organs. 

· Setre in eight longitudinal 1"ows forming four pairs ; the inner 
pairs ventral, the outer lateral and placed just where the change of 
colot1r takes place. Setre simple, /-shaped witl1 a very slight 
enla1·gement near the middle; wanting on the first and last 
segments, present on the clitellum. 

The alime11ta1·y canal presents no ren1arkable deviations 
from the Lt1mbrict1s type. The huccal cavity leads into a rnt1scula1· 
pharynx extending as far back as s8gment v; this is followed by 
the long resophagus which opens into the. crop lying in segments 
xv and XVI; the large n1uscular gizza1·d occt1pies the next two 
segments, after which comes the large sacc11lated i11testine which 
contint1es throughout the 1·est of tl1e body. F1·on1 segmBnts VI to IX 

the resophageal walls are tbi11, the contents showing th1·ough them, 
but in segment x and the two immediately following it, the walls 
become thicker, more glandula1·, and very vascula1·. In segment x 
the resophagt1s gives off a pail· of lateral di ve1·ticula, hollow vascula1· 
pot1ches with projecting rugoo, which, on slitting t1p the canal a1·e 
seen to communicate with it by a pair of ape1·tt1 res. The diverticu
lata in segment x are always conspicuous; but in ::3egments XI and 
XII there are apparently no distinct pouches, thougl1 the resophagt1s 
being const1·icted at the mesenteries the intermediate portions of it in 
tl1ese segments externally appear swollen, wl1ile internally the 
portion in XI presents a number of very vasct1lar, thick lamellre, 
that in XII being much less modified. These are the calciferous 
glands; from this portion of the intestine, crystalline })articles may 
be obtained, many of ,vhich effervesce on the addition of acid, those 
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which do not being probably silicious grains of sand taken i11 with 
the food. In segments XIII and xrv the resophageal walls are leRs 
glandular and thick. The septum between the two gizza1·d seg
ments is usually wanting. 

The supra-intestinal blood-vessel and the dorsal surface of the 
alimentary canal from the pharynx backwards btit more conspi
cuously in the intestinal region, are coated, jt1st as in European 
species, with the Lrownish-yellow issue for1nerly te1·med hepatic. 

Of the male organs I am able at p1"esent to give only a })re
lirrJinary and unsatisfacto1~y accou11t, as I have had for dissection 
only winter wo1·ms whose organs are in a ft111ctionally inacti,·e 
condition; and it will be 11ecessary fo1" their complete understanding 
to dissect a mo1"e pe1·fect series of animals in various stages of 
growth, than I have yet bee11 able to do. The co11dition 
than I have n1et with i11 well-g1·own worms with ft1lly developed 
clitella is as follows. In the 11th and 12th segments, when 
a worm is opened from the dorsal aspect, tl1E1"e a1·e visible two 
pairs of conspict1ous white masses lyi11g above the intestine, 
those of each pair touching in the median line. But in addition to 
these, the1·e are two otl1er 1Jairs of bodies of very simila1" ap1)ear
ance and st1·ucture, Lt1t (,f ve1"y much smaller size ; so that 
in these wortns, in the condition met with with, the vesiculre 
semjnales, or seminal reservoirs are of a fou1~folcl characte1·. 
~rhe anterior pair of these lie in segment IX, and are attached 
to the anterior face of the mesentery between segments IX 

and x ; the transverse '' hea1--ts '' in this segment lie between 
them and the intesti11e, ancl the segmental organs lie in fro11t 
of them. The second pair occupy a similar position in the 
10th segment. The bodies of both pairs a1·e qt1ite sepa1·ate from 
each other, smooth, somewhat fiat 01' cylindrical, and not divided 
into lobes. The bodies in segments XI and XII are very much 
large1·, slightly bi- Ot' tri-lolled, with the stirface riot smooth but 
rather somewhat lobl1late, and those of each pair apparently qt1ite 
independent of eacl1 other, and attached by a stalk to the 
posterior faces of the mesenteries betwee11 segments x and XI, and 
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XI and XII 1·es1Jectively, slightly above, and to one side of tha 
intestine, then a1·cl1ing over the lattee they to11ch in the meclian 
d01·sal line. Each pair, of which tl1e 1)oste1·ior are sometimes 
the la1·ge1·, lie in tbeii· own segment. Under the microscope 
portions of all thP,se four }'.>airs of bodies shewed in n1y specimens 
an abt1nclance of variot1s stages of }Ja1·asites- Grega1·ines and 
.Anguillula-like N en1atoi<ls- with a sn1all quantity of spermatozoa 
in various stages of development. 

Srnalle1· worms from Wagga Wagga, Gt1ntawang, and Sydney, 
but with well developed clitella show the same arrangement in a 
n1ore n1arked degree, tl1e two bodies of each pair in segments 
XI and XII, attached to tl1e mesente1~ies a. little above and to one 
sitle of, the intestine, being rela.tive]y so much smal ler as to sl1ow 
at a glance tl1eir com1Jlete indepentlence of each otl1er, and of the 
'' ciliated rosettes." The two anterior pairs were abo,1t as t1sual. 
T wo ,vorms witl1 only 1·udirnenta1~y clitella shewed no perceptible 
difference. All these V.7orms also were collected in winter; what 
cl1anges may take }Jlace in the clisposition of these organs 
when the wo1~ms are sex11ally active, I hope to find ot1t in the 
ensuing sp1·ing, from the examination of a series of animals. 
The arrangement I 11ave described is remarkable, ancl different 
from that of Lumb,ricits aq1·icola and other European s1Jecies, 
which have two pairs of serninal reservoirs in segments x a11d 
XI, those of thB anterior pair bilobed and the posterior lJair 
l1nilobed (1), the two p::iirs originating in immatt1re worms 
as six small vasct1lar outgrowths of th1·ee of tl1e septa., 
arranged in three pairs, of which the two anterior pairs coalesce to 
form the bilobed mass met with in mature wo1·ms. 

TI1e two pairs of '' ciliaterl rosettes ''-01· anterior dilated 
ext1·emities of tbe vasa cleferentia,-lie on the floo1, of segments x 
and xr, just in front of the posterior rnese11teries of tl1ese segments. 
The first pair of ''rosettes'' tht1s lie below, and in the same 
segment as the second pair of bodies above-mentioned, and, 

-------- ----------- ----------· 
(I} Bloomfield, Q. J. M. S. 1880. 

35 
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are as it seems to me, qt1ite independent of them; the seco11d pair 
occupy a similar position in the following segment, and are also 
independent of the white masses in the sa1ne segment. Below the 
poste1·i,)r white masses in segment XII, on the floor of the segn1ent 
on either side, and close to the anterior mesentery is a small white 
body which on examination will be found to be a few coils of the 
vasa deferentia jt1st before these pass through the mesentery 
between segments XI and x11 to join the '' ciliated rosettes '' on 
the other side of it. The ducts from the four ciliaved 1·osettes 11nite 
in segment XII and contin11e as the two vasa deferentia to open by 
the male pores on segment xv. 

Attached to the posterior faces of the mesenteries between Ix 

.ancl x, x and xr, cor1·esponding nearly with the position of the 
ovaries in XIII a1"e two pairs of small but noticeable bodies con
sisting of masses, of cells which may be, and fJrobably a·re the true 
testes. In Et1ropea11 Lt1n1brics the t1·t1e testes, occt1py a sin1ilar 
position, and are invisible in sexually matt1re worms, being enclosed 
within the seminal reservoirs. In these worms !1.lso the '' ciliated 
1·osettes '' are enclosed by the seminal l"eservoirs. In our L1-1,rribricus 
in the condition I have met with them, they are free, as Per1·ier 
has described them to be in L. americanus, and in L. Victoris. 

The female organs are much more like those in Et1ropean 
species, and consist of, a pai1· of small pear-shaped ovaries 
attached low down to the anterior mesentery of segn1ent XIII on 
either side of the nerve co1·d; a pair of oviducts con1mencing in 
segment XIII with dilated funnels havi11g plicated margins, 
and, piercing the septum between segments XIII and XIV, opening to 
the exterior by the ovid11cal pores on the ventral surface of XIV ; and 
two pairs of spermathecre, rsmall, globular, sho1·tly stalked sacs, 
which, partially underlying the mesenteries between IX and x, and 
x and XI lie just within segments x a11d XI, and open to the 
exterior as previously mentioned. The spermathecre of the winter 
specimens examined by me contained no spermatozoa. 

The nervous and vascl1lar systems call for no pa1·tict1lar mention ; 
there are seven pairs of transverse hea1·ts in segments VI to XII, 

joining the supra- and sub-intestinal trt1nks. 
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The seg1nental organs are conspicuous, a.nd consist of coiled, 
glandular, ciliated tt1bes of the uRual Lumbricus type, and similarly 
-dis1Josed, namely a pair in each of the segments excepting a few of 
the most anterior ones. Tl1e external a11ertures of these organs are 
not discernible in the specimens I have examine.d, but in specimens 
-0f a ~vorm fron1 M1·. ~1acleay's garden differing f1·om those described 
in colour and in tl1e 11umber of segments comprised by the clitellum, 
they a1·e easily seen as a row of pores on each side, on tl1e anterior 
n1ar·gins of the segments, j11st dorsad of the second row of bristles 
on eacl1 side. 

B ab. S)'dney, Seven TI ills near Parramatta, Picton, W agga 
vVagga, Guntawang near Mt1clgee, Tt1ron River near Oape1"tee 
( 2700 t·t. abo 1?e sea level), N. S. vV. 

Obs. Tl1is worm seems to p1·efer poo1· a11d medit1m soils. I 
J1ave neve1· found it eithe1, at Bur1·awar1g or J\'It. Wilso11, nor do I 
know whet.her it is fot1nd in any of the other colonies. Tl1e 
specimens from W agga were from garrlens, about drains, tanks, 
a11d <lamp places in paddocks ; the Gt1ntawang specimens we1·e 
collecte(l over a la1"ge extent of co\1ntry, botl1 from ct1ltivated ancl 
from virgin soil, and from clayey flats on the banks of tl1e 
Ot1dgego11g River. 

Of the two other anteclitellian wo1·ms which also occ11r in the 
Elizabeth Bay garclens, 011e has the characters of the European L. 
olidus as follows :-P1·ostomium pear-shapecl, extending back on the 
bl10cal segment for about half its wicltl1, nt1mbe1· of segments about 
80, the lateral and dorsal portions of the middle of each segment a 
dark 1·ed, the anterior ancl l)osterior margi11s being yellowish or 
white, vent1·al surface white, clitellum of abot1t six segments from 
xxv to xxx or xxx1r, lighter in colot1r than the other portions of the 
boc.ly, 1nale po1·as on xv, setre in eight rows of fou1· pairs. This 
,vo1·m is very pa1~tial to manure heaps, and e1nita an 11npleasant fretid 
odou1,. Mr. Masters i11forms me that birds will not knowingly 
touch it, and that, if by first feeding some tame curlews in his 
gardens with ordinary worn1s he begt1iles them into taking one 
the fretid worms, it is instantly rej ected with evident clisgust. The 
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otber anteclitellian worm has abo11t the same dimensions as large 

examples of L. Nov(B-Hollandice, but is of a pale flesh-co1ot1r1 and 
has a saddle-shaped clitellun1 of abot1t six segments from XXIX to 
xxxv) son1etimes taking in abot1t half of XXVIII and xxxv1, and 

incomplete below. 

B. INTRACLlTELLIAJ.V WORJfS. 

N OTOSCOLEX, n. g. 

Intraclitellian worms with clitellum comprising s0111e 01· all of 

segments XIII-XXIII; male pores two, on segment XVIII, on papillre 
in a line with tl1e inte1·vals betwee11 the inner cot1ples of setre; 
oviducal pores on XIV ; setro in eigl1t longitt1dinal 1·ows. 

2. N OTO~COLEX CAMDENENSIS, n. sp. 

(Plate VIII, Figs. 1-5.) 

A goocl spirit specimen (somewhat ·cont1nacted) ga,Te the following 

meast1rements .-Length 148 n11n. ; breadth (greatest) 9 min. ; 

length of pre-clitellar region 19 mm. ; length of clitellt11n 15 mm.; 
number ot segme11ts abot1t 220. This iR a ve1·y good example of 
average good specimens. St1ch a worm w11e11 living and crawling 

will extend itself to 18 in. or 2 ft. Of two specimens measuring 
102 mm. and 107 mm. 1·espectively, and con1prising each al-Jot1t 

200 segments, neither shewed any trace of a clitellun1. Wl1en 
alive these wo1·ms are of a uniform pale flesh-colot11·, exceJ)t tl1at, 

the integt1me11t bei11g very thin, the i11ternal organs she,v throt1gh 
it and locally modify the ground colour. 

The anterior portion of the body from somite XIJI for,va1·d is 

cylindrical, tapering slightly anterio1·ly. Behind this, except in 
the caudal region, the body is perceµtibly flatter in spirit 

specin1ens, bt1t more nearly cylindrical whe11 alive, and its breadth 
very gradt1ally diminishes posteriorly ; the last l1alf-dozen somites 
more circular and 1·apidly decreasing in size ; 111outh and a1111s 

terminal. 
Proston1it1m small, flattened from above downwa1·ds, wide as 

cornparP-d with its thick11ess, in spi1·it svecimens hardly l)rojecting 
beyond the buccal somite, marked inferiorly with one n1edian and 
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two lateral longitt1dinal g1·ooves, witl1 sometimes a second faint 
011ter groove on each side; when everted the anterior extremity 
more convex, the grooves then c11rving upwa1'ds to the dorsal 
as1)ect, prodt1cing a ribbed appearance ; the buccal segment only 
slightly notched, the prostomium extending back on it only for a 
.about ¼ of its width. 

J\1ost of the segments fro1n IV-XIII are widerthan i11 any other part 
-ot' the body ; the fourth segment is faintly bi-annulate; the next 
11i11e a1·e each divided by a well-marked groove into two principal 
au11uli of which in segments VII to XI II the posterior ones are 
st1bdivide(l into two secondary ann11li, and in segments IX-XIII the 
.anterior a11nt1li are similarly but not so completely subdivided; 
slight variations may be met with. Behind the clitellum the 
segments are na1'rower, and are either bi-annulate, or shew two 
grooves, one in fr,ont of, and one behind the setre. 

Clitellum thick and gland11la1·, comp1·ising ten segments from 
xrv to XXIII, but occasionally not taking in qt1ite tl1e whole 
of the first or last of these, complete except for a na1·row po1·tion 
011 the median ventral line between the inner rows of SE,too, but 
even here the su1·tace of some of the anterio1· seg1nents is slightly 
modified but neve1· so much so &.s to obliterate the inter-segmental 
grooves as is the case on the rest of it. My specimens we1'e 
collected in winter ; when the worms are breeding probably the 
clitellum is even better cleveloped. 

Setre simple, f-shaped with a slight enlargement nearly in 
tl1e middle, 011 pa pilloo, arranged i11 eight longitt1dinal r·ows, of which 
the four inner rows are ventral in position and form two cot1 pies, 
one on eithe1· side of, ancl rather close to the median ventral line : 
the fot1r ot1ter rows form two co11ples and are lateral or ventro
lateral in position. The rows of setre of each of the two outer 
coL1ples are furtl1er apa1·t f1·om each othe1· than are those of the 
in11er 011es; all the rows are plai11ly visible without a lens. 
Segments afte1· the first setigerot1s. 

Niale pores two, situatecl on two slight papillre probably more 
.conspicuous in the br·eeding season, in a line with the intervals 
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between the setre of the two inner couples; the latter Viranting on 
somite XVIII which bea1·s the pores. In immature specimens also tl1e 
two in11er cot1ples of setoo on this somite are wanting, and tl1e 
,.,.entral st1rface in the 1·egion of the male pores is thickenetl 
somew]1at 011 eac]1 side of the media11 line. The apertures of tl1e· 
oviducts are on somite XIV, one on either side of a11d rathe1· close to 
tl1e median line, just bel1ind the annt1lar groove, in front of a 
line joi11ing the setre, ancl sligl1tly ventrad of those of tl1e 
two inner·most rows. E!permathecal a1)e1·tures between somites 
VfI and VIII, and VIII and IX, their inner n1a1·gir1s j t1st abot1t 
i11 a li11e with tl1e in11ermost rows of setre on each sicle 
Dorsal pores intersegmental, commencing after somite VIII and 
contin11ing tl1rougho11t. ~lost of the 111esente1·ies of segments VI 

to XIV a1·e eno1,mot1s]y tl1ick and mt1scula1·, a11d tbe1·e are st1·011g 
i11terseptal ligaments. 

The 1noutl1 leads into a buccal cavity, and this into tl1e 
l)harynx, which for the size of the wo1·n1 is short reaching 
l)ack t0 somite IV. The dorsal wall of tl1e pha1·ynx is especia.lly 
tl1ick and m11scular. Following the pl1arynx is a piece of 
resopbag11s which after somite v ente1·s the large gizza1·d; tl1e 
anterior division of this is tl1in-walled and hemisphe1·ical in 
sl1ape, and 1)erha1)s may ft1nction as a cro1) ; tl1e poste1·iL1r 
division is cylindrical, but taperi11g poste1·iorly, thick-\.vallecl and 
n1uscular. The whole of t.l1is str11ct11re lies between the two
ruesenteries of somite VI, but i11 the spirit specimens dissectecl, it 
pl1shed back the mesenterie8 between son1ites VI and VII, and VII 

and VIII, so as to lie i11 tl1e first two and partly i11 the latter 
somite, the mesente1·ies meutioned closely over-lying 011e anotl1e1· 
and tl1e gizza1,d. Tl1is is followed by the small intestine which i11 eacl1 
of somites XIV to XVI is }Jl'OVi(led with a. pair of l{id11ey-shapedintes
tinal (calciferot1s) gla11cls. (Figs. 1 and 2.) Each of the six 
1·eniform, stalked l)ouches is grooved tra11sve1·sely on its dorsal 
st1rface, a bra11ch frotn the dorsal vessel running i11 the groove, a11<.l 
is attached to the intestinR by a dt1ct arising aln1ost from tl1e hillts. 
Their inner portions almost tot1ch ove1· the intestine, the do1·sal 
vessel rt1nning below and between them; a more detailed accot111t 
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of tl1e structL1re of these gland8 is postponed for the present. l n 
somite XVII the i11testine is still thin-walled a11d nar1·ow, and in 
son1ite XVIII it dilates sudde11ly into a large intestine, ,vhich for 
a sl1ort distance in the first an(l last portions of its co11rse is 
straigl1t, sacct1lated, and constriGtecl at the mesenteries, narrowing 
graJually to,va1·<ls the a11us; tl1e intermediate portion when 
distended and the ,vorm is contracted ap1}ears to be of increased 
calil)re, beu1g closely coiled in a corkscrew fashion. The intestine 
is llnprovidecl witl1 creca in any }Ja1·t of its cot1rse, and S})irit 

speci1uens do not show the yellow so-called hepatic tiss11e p1~esent 
i11 LL1mbricL1s. 

Of generative organs there are firstly two pairs of mi11utely lobt1-
latecl or 1·acemose, solid, white bodies whicl1 aire in all p1·obability 
the t1·L1e testes. One pair is in somite XI the othe1· in XII, of 
which tl1e 1Joste1·ior t)ai t· is the larger. The testes are attached by 
stalks and by ligan1ents to the po8terio1· faces of the 1nesenteries 
betvveen somites x a11d xr, and XI and XII, slightly above, and at 
eacl1 sicle of the intestine. The testis of each paii· is sepa1·ate 
fro111 its fellow, merely toL1chi11g, above and below, and arching 
rou11d the intestine, so that w he11 the worm is 01Jened from 
above they a1·e seen to overlie it. Secondly there are two vasa 
deferentia, w l1icl1 bifu1·cate in so mite XI II, the fot11· branches 
con11nencing a11teriorly with corn1)lex, '' ciliaLed rosettes," which 
receive tl1e st1e1·matozoa. The ante1·ior pair of these lie jt1st 
i11 front of the mesentery betvvee11 so1nites x and XI, and 
tl1erefore in somite x, while the posterior· pair occupy a corres
ponding position in so1nite XI. That is to say the ciliated anterior 
dilatations of the vasa deferentia lie in the segn1ents anterior to 
those containing tl1e testes from vvhich they recei,,e the spe1·matozoa. 
A simila1· 1)ect1liar arra11gement obtai11s in certain othe1~ earth
wor1ns, of wl1ich a case has recently been described by Beddard 
(1) i11 a species of Acarithodrilus from New Zealand ; and it, or a 
variation of it, appea1·s to be qt1ite a con1mon a1·1·a11gement in 
At1stralian worms. Thirdly in somite XVIII is a pair of prostates, 
lob11lated, s1nall for tl1e size of the worm, each with a short stl'aight 

( 1) P .z.s., 1885, p. 824. 
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<lL1ct which is doubtless joined by th0 clistal portion of the vas 
defere11s on each ::;ide, bt1t owing probably to the condition of the 
worms I have never been able to trace the exact connectior1 
between then1; the common ducts open on the exterior of sornite 
XVIII as previously mentioned. I have seen no trace of any 
J)enial setre. 

The female l)ortion of the generative organs comprises a pair of 
ovaries, a · pair of oviducts, and two pairs of s1)ermathecre. The 
ova1·ies a1·e to be found witho11t any difficulty on each side of the 
nerve-cord, attached lo\v down to the poste1·ior surface of the 
n1esentery betwee11 sumites XII and XIII, and lying therefore in 
so1nite XIrJ. The ovidL1cts comme11ce by ciljated fL1nnels on the 
anterio1· face of tl1e n1esente1·y between XIII ancl XIV, situated 
O])posite the ovaries, a11d, passing th1·ot1gh the n1esentery, a1·e 
contin11ed as two short tubes wl1ich open to t,he exterior on the 
ventral sL1rface of segment XIV. Of the spermathecre there is a 
pair in each of somites VIII and IX. Each spermat.heca is a long, 
narrow sac, tl1e distal portion cylindrical when clistendecl, insensibly 
diminisl1ing towards the proxin1al portior1 which appears like a 
long duct, often °rJent like a l1oop, on which, at so111e distance £1·om 
the aperture, is a 1·udimentary crect1m, small, broad, with its 
summit 1narke<l with fou1· littie elevations so as to appear serrate 
i11 011tline ; the crec11111 11rojects backwa1·ds. The spe1·mathecre 
often, if not usually, are folded inwards across tl1e floor of the 
somite, one overlying tl1e othe1·, beneath the sub-intestinal vessel. 
They open anteriorly to the exterio1· by ai:>ertu1·es of which on,e 
pair is between somites VII and VIII, an<l the other between VIII 

and IX. 

The vasct1lar system prese11ts two 1>rincipal trunks, one su1>ra
intestinal and the other sL1b-intestinal. Transverse branches pass 
from th8se trunks to tl1e adjacent 01~gans. They are connectecl by 
eight pairs of ''hearts '' in somites VI to XIII. There appears to 
be no st1bneural vessel. 

Segmental 01·gans of the type met with i11 Lt1mbricus are absent. 
Attached to the ccalomic wall are small tl1f ts of glar1dular tubes, 
most conspicuous in some of the anterior segments. 
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The ne1·vot1s systetn calis at present for no s1>ecial comment. 

B ab. The 1·ich soil of Burrawa11g in the cot1nty of Camden, 
N .S.vV. ; at 111·esent I know of 110 other locality. 

3. .N OTOSCOLEX GRANDIS, n. Sf>. 

(Plate VIII, Fig. 6.) 

In its external characte1·s, leaving ot1t of co11si<leration tl1e 
elitellum and tl1e setre, this wo1~m looks at first sight \.'ery like a 
la1·ge eclition of N. Carrideriensis, the anterio1· segr11ents being rnore 
com1Jletely cli videcl and SLl bc.livicled i11to annt1li. These }1ig worms 
are mucl1 less nt1merot1s, and in winter are so often devoicl of a 
<}litellt11n, tl1at, before I had dissected any of them, I usec.l to wonde1· 
wl1ether they were not si1nply the aged and }Jatriarchal forms of 
tl1e !)receding species, wl1ich had ceased to breec.l, bttt I found on 
-dir;section. that the r eproductive organs, thot1gl1 the testes are small 
both relatively ancl absolutely for the size of tl1e worm, we1·e not 
-eor1·es1Jon(lingly atropl1ied. Thougl1 alliec.l they are cor1·ectly 
refera.ble to different species, the characte1·istic 1)oi11ts of clifference 
between tl1em apart from the size, having to do ,vith the clitellur11, 
tl1e setre, the alimentary canal, the s1)ermathecre, an<l the more 
1narkecl annt1lation of the most anterior seg111e11ts. 

It is son1e,vhat cliffi.ctilt to extract these la1·ge worms from tl1e 
grou11d ,vitl1out inj t1ry to them: hence some of my largest examples 
.are in a fragmentary conclition. A wl1ole specimen }Jreserved i11 
goo<l s1)ieit rneasures-length 76 c.rn., breadth 11 min., length of 
J)reclitellar region 36 mm., length of clitellL11n 20 ID''1. Three 
softer s1)eci111e11s preserved in weaker spirit are less contracted, and 
meast1re fro1n 76 to 106 c.n1., (30 to 42 inches.) 

The l)ody is cylincl1·ical, tavering ve1·y sligl1 t1 y anterio1·ly, mo1·e 
.so JJOsteriorly, both extremities 1·a.tl1er obtL1se. The JJrostomi11m 
small, flat, hardly projecting beyo11d the buccal segment, marked 
.a11teri<J1·ly a.nd inferio1·ly witl1 a.bout five or n1ore longitt1cli11.:tl 
.gi·ooves, not emrJeddecl i11 the bt1cca.l ring. Mouth a11d antis 
terminal. The segments are widest (some of tl1e1n as from 
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al:>ot1t VI to x 4 mm.), and most annulate in the region of 
abot1t the anterior thi1·teen, where except for abot1t the first fivet 
the mesenteries are enormc,usly thick a11d mt1scular: hence when 
excessively contracted this 1·egion is olive-shaped, and t l1icke1· than 
elsewhere. At first on accot1nt of the nume1·ous zonitic markings 
the first fiftee11 or sixteen segments are somewl1at difficult to count 
from exte1·nal obser·vation 011ly. All these Regments, except the 
first, are cli vided into t"''O well-ma1·kecl prima1·y a11nt1li ; after the 
tl1i1~d segment they are furthe1· st1b-clivi<led into four seco11dary 
annuli ; I X a.11.cl the next few segments rr1ay she,,· slight traces 
of a further s11bdivision of t l1e posterio1· annt1li; still further back 
tl1e segn1ents shew less distinctly four· annuli, bt1t the1·e are slight 
variations i11 different speci1nens. 

The male pores a1·e sit11ated on two J)apillre 011 segment XVIII, 

the pa1)illre dove-tailing in between the ends of two transverse, 
parallel, glandt1lar ridges, one on the anterior ventral ma1·gin of 
XVIII, and the other in a similar position on xrx, bt1t both extending 
son1e way on to the acljacent segme11ts; t1st1ally tl1e1·e is a depression 
r>etween the ridges, bt1t sometimes this is absent, and the papillre 
m:-1y n,ore 01· less completely ft1 se with one or both ridges so as to 
give 1·ise to a more or less con1plete glandular patcl1. One specimen 
26 cm. long shows no 1·idges, and the I)Ores al'e inc1 istinct. In 
otl1ers tl1ese 1·idges appear to 1-)e the only trace of a clitel1t1m, but 
in 1·eality they are something superadrled to it. 

It is easy t:nough at Bu1·1·a wa11g· i11 wint<➔r time when my S}leci
me11s were collected, to fi11d wo1·ms of th1·ee S[)ecies \\'itl1 ,vell
develo11ed clitella, and it is very exceJ_Jtional to fi11d acl ult specimens 
of tl1em witl1out this strt1ctL11·e. It \vas therefore pt1zzling to fi11J so 
m a. tty of t l1e l,trgest ,vorms apparently ,vitl1ot1t any clitell t11n except 
the ridges I l1ave 111e11tio11ed ; bL1t as Professor ~IcOoy had descril'Jed 
somethi11g similllr it1 the Gip1)sland worm, I tl1ot1ght at the time 
that possibly the wo1·ms belonged to the same ge11t1s, as I had not 
then been able to investigate the matte1·. Having now go11e caref11lly 
over the whole of my material I have fou11.cl foLir specime11s collected 
by myself, which shew an u11doubte<.,l clitellL1m, still \Jetter shewn 
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in two s1Jecirne11s collectecl for me in tl1e Sl)l'ing. These s1Jecime11s 
h ave a clit,ellL1m of six, or six and a-ha lf segme11ts, coj11menci11g 

with segment XIV or tl1e posterior 1>art of XIII, u1) to ancl i11clt1ding 
XIX. 'fhis regio11 is differently colou1·ecl, 11::ts i ts sL1rface modified, 

bt1t the glaudL1lar develo1,n1e11t not so _ thick i11 all cases as to 
obscL11·e the lines of dema1·cation betwee11 the segn1e11ts, though in 
one s1)ecime11 t,l1e clitellL1n1 is perfectly co1J11Jlete all round and so 

tl1ick thaL it does do so. Tl1e ridges ancl pores c:ll'e s· tt1ated 011 tl1e 

1Josterior ,·entral 1>orti(>n of the clitellt1u1. (Fig. 6.) In tl1ese 

,,,orms it a1)pe~rs the11 that w hA11 11ot actively b1·eecli11g the 

clitellun1 is Ltst1ally abse11t. Tl1e male }JOres bei11g 011 segment 

x,rIII, this species also is i11traclitellia11, and caunot be refer1·ed to 

J\,IcCoy's gent1s Megascoli'cles as at present defined. 

As in the otl1e1· species tl1e first fot1r mesenteries are incomplete, 

wl1ile most of those fron1 segme11 ts VI to XIII a1·e exc6ssively thiek 
and st1·ong, with st1·ong i11terseptal ligaments; in wo1·n1s at all 

contracted, tl1ey overlie 011e ano the1~ like sat1cers, and nothing is 

seen in dissectio11s of the conte11ts of the a11te1·ior segments, u11til 

tl1ey are pt1t a8i<le. Tl1e 1)1·esence of a few eno1·mously thickened 

anterior rr1esenteries like these, prevails i11 all tl1e other worms I 
have examined, exce1>t in our Lunibricus, and in Didyniogaster, in 
both of whicl1 it is n1t1ch less noticeable. A similar a1·rangement 

has been described i11 otl1er worn1s, ancl, as Perrier st1ggests, it is 

l)robably of assistance to tl1em i11 bt1rrowing, especir\.lly where the 

grot1n<l is hard. 

The setre are q t1ite inco tlRfJicuot1s even with a. lens after 

removal of the ct1ticle, ancl I have 11ot yet satisfactorily made out 

their arl'a11gement, bL1t from what I l1dve seen I believe t11ere are . 

eigl1t ro,vs arranged as in tl1e prececling s1Jecies. 

The male l)ores, as alre;tcly mentioned, are on XVIII ; tl1e two 
pa.i1,s of s1Je rmathecal a1)ert11res are brt\veen segme11ts VII and VIII, 

and VIII and I X ; the t\VO 0Ticlt1cal a1)ertures are 011 XIV, one on 

either side of and rathe1~ close to n1eclian line, and 11ot very conspi

ct1ot1s. The dorsal l)Ores a1·e iuterseg1nental, a11d commence after 

abol1t the 8th 01· 9th segn1ent. N e1)l11·idio1)ores not disce1·11ible. 
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The alirnenta1·y canal iR very simila1· to that of the previous 
svecies bt1t with the following points of diffe1·ence : tl1e crop lies in 
segment v i11stead of VI. and the 1·eniforru stalked, intestinal 
glands i11 segments XIV to XVI are wanting, the portions of the 
canal i11 these ~egme11ts being 011ly thick-walled and swollen, 
gla.ndular, vascular, but withot1t <liverticula; the large intestine 

begins in XVII. 

The generative organs a1·e also very similar : two pairs of 
racen1ose testes i11 segments XI and XII, attached to t.he anterio1· 
,n1esenteries, tl1e only noticeable thing about them bei11g that 
they were eve11 c\.bsolt1tely son1ewhat tl1 e smaller in this species ; 
two pairs of vas deferens fL111nels i11 seg1nents x and XI, leadi11g 
into a main vas defel'ens on either- side wl1ich doubtless joins tl1e 
prostatic <ll1ct of the same side, bt1t i11 rr1y srJecimens their relations 
cot1ld not be deterrninecl ; two pairs of spe1·matl1ecoo in segments 
VIII and IX, 01Jening a11teriorly, elongate, na1·row, almost cylindrical 
SH.cs ( abot1t 7 mm. long and 1 i mm. ,vide), tl1e dia111ete1· nearly 
unifo1·m so that tl1e cl t1ct is sl1ort, a protuberance or 1'Ltdimenta1·y 
crecL1m given off anteriorly close to proxin1a,l end, the 1)roxin1al 
portions not coiled, tl1e sacs 11ot folded in vvarcls ; a l)air of ovaries i11 
X II I ; and two oviducts, having the same relations as in the smaller 
wor111. 

,.rhe vascular ancl 11ervot1s systems have 11ot presented any 
c011spicL1ot1s deviations from the smaller worms. Small tt1fts of 
gl..-tndular tubes coating the ccelomic wall, rno1·e conspicL1ously in 
tl1e anterior region of the bocly, are 1)1·obably the segmental 

or~ans. 
H ab.-Bt1rra,vang, N.S. W. 

4. DrDY~IOGASTER SYLVATI CUS, g. et sp. n. 

(Plate IX, fig. 7 and 8.) 

The worms thus clesig11ate<l when their form ancl general appea1·
a11ce, their habits, a11d certai11 structural characters a re co11siderecl, 
differ so markedly from any other known Australian worms, as to 
n~cessitate, in my opinion, the creatio11 of a new ge11us for their 

• 
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1·eceptio11. These worms i11 respect of havi11g the 111ale pores on· 
segment xv111, and in possessing eight rovvs of setre and two 
gizza1·cls, make some app1·oach to Perrier's Digct,ste ", but while the 
latter ge1111s 1s postclitellia1i, the worms under co11sideration are 
irit1·aclitelli·11i. The more importa11t ge11eric characters, as far as 
one ca11 judge fron1 the consideratio11 of a single species, are :
Clitellun1 of about £ve segme11ts from XIII or xrv to X\' III; male 
!)Ores 011 XVII I ; female pores on xrv; eigl1t rows of setre; two 
gizzards. 

This is the ,vorm l)reviously all11ded to as usually livi11g in and 
unde1· rotten logs in tl1e sassafras brL1sh at Burrawang and at 
Spri11gwoocl. It appears to thrive on a diet of rotten wood, 
though of cott1"se it at ti1nes must live in the earth before it gets 
into tl1e rotten logs, ancl Mr. Wilkinson i11forms me that on one 
occasion he saw a n11mber of them be11eath a11 u1)1·ooted clump of 
ferns. 

Colour when alive clark 1·ed aln1ost pl11m-colour, lighter below ; 
some spirit specime11.s retain the colour fairly well, otl1ers change 
to a bl11ish-grey. The segn1ents of the clitellar region 11st1ally 
lighter, and of a purple l1ue. Tl1e ii1tegument is very thick, so 
that none of tl1e vessels or organs show through it. Co11tracted 
spirit specimens a1·e short, flat, a11cl thick, and a t1·ansverse section 
of the body, except that it is flatte11ed ventrally, woulcl be 
elliptical in outline ; the first fe,v anterior a11d the last few 
poste1·ior segme11ts a1·e more circt1la1·. Large specimens have a 
length of f1·01n 70 to 80 mm., a breadth of 10-12 mm ., a11d a 
thick11ess of 8 to 9 mm., a11cl comprise from 100 to 120 seg1nents. 
The body is widest a little way behind the clitellum, tape1·i11g 
a11teriorly and more gradually posteriorly. When alive and 
extended the body is more cylindrical a11cl more tapering. v\7 hen 
alive and very strougly contractecl the bocly becomes of nea1·ly 
uniform girth and obtusely rou11de<l at both ends. 

Prosto1nium small, rounded; bt1ccal segment very slightly 
excavated, 011.ly for about ½, or even less of its width. 

The segments are ve1~y distinct, there being in some speci1nens 
but little indication of divisio11 i11to annuli; after about the 7th 

• 
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. in others the segments are bi-annulate, and further back they may 
be even tri-annulate. In all my ad11lt speci1ne11s ( collected in 
winter) the 011ly trace of the clitellum is the distinctly brighter 
colour and t.he slightly modified su1·face of seg111ents XIV to XVIII, 

and sometimes of XIII except the ve11tral portio11, hut there is no 
thick glandular development, nor are the lines of demarcation 
between the segments at all obscured. Such examples have the 
papilloo a11d male pores co11spicuous. Sn1all i1nmature worms 
are wholly without any trace of such modifications, and the 
papillre ancl po1·es are scarcely notjceable. Three specimens 
in the Macleay Museum thougl1 soillewhat bleached, shew five 
segme11ts, XIV to XVIII, still ft1rthe1· specialised so as to leave no 
doubt of the existe11ce of a well developed clitellum <lu1·ing the 

. 

breeding season ; and ii1 one of them the inter-segmental 
boundaries are all but obliterated, a11d the clitellum is complete 
all 1·ound except for the ve11tral portion of XVIII. In these 
specimens also XIII is s]igl1tly n1odilied bt1t is well marked off 
from the other segments. The slit-like male pores c>pen on two 
conspicuous papillre on XVIII, situated la,terally on the anterio1· 
half of the ventral portio11 of the segrne11t, tl1e anterior basal 
portions of the papillre extencling slightly on to the preceding 
segment . . 

The setre in some specin1ens are quite i11conspicuous: but 
usually they are easily cliscernible i11 eight longituclinal rows, of 
which the inner three on each side are ventral and straight, while 
the outermost row on eacl1 side is lateral, a11d in all the specimens 
I have seen, sinuous. Tl1e second and third, and third ancl 
fourth about the same distance a11art, and a little furt]1e1· clistant 
than the first and seconcl rows ; the two i1111e1·most rows a1·e about 
3 n1m. apart. The setre are sirn ple f-shaped. The setigerot1s 
segments commence with the second. 

The dorsal pores comme11ce after segme11t v, and at first occur 
regularly; further back, however, they may be present 011ly 
between every two or even three, segments. 

The two oviducal pores are situated on segment XIV, one on 
each side of, and rather close to the media11 line; they are about 

• 



BY J. J. FLETCHER, M.A., B.SC. 557 

l ·5 n1m. apart wl1ile the male pores a1·e aLout 4 mm. apa1·t. Tl1e 
three pairs of spern1at-hecal po1·es are peculiarly placed. There is 
a pair of spe1·mathecoo i11 each of segn1e11ts VII, VIII and IX: these 
open poste1·io1·ly on segn1e11ts IX, x and XI respectively ; t hat is to 
say, each spe1·matheca ope11s on the seconcl segment after t l1e one 
in which it is r>lacPd. The pores are slit-lilre, not i11ter-segmental 
but sitllated well withi11 the a11te1·ior margins, 01· even just in fro11t 
of the middle of their respective segments, and in a line with the 
intervals betwee11 the second a11d third rows of setre. N ephridio
pores not recognisable. 

The mesenteries from segment xv forwa1·d a1·e thicket· tl1a11 
those which follow, but relatively are nothing like so thick as in 
the other worms. 

The alimenta1·y canal presents a muscular pha1·ynx occupying 
about segme11ts II to IV, a sl101·t cesophagus in segme11t v, which is 
followed by t wo globular gizzards, one in each of segments VI 

and VII; a 11a1·1·ow portio11. follo~7S of which that i11 segments 
VIII and IX is thin-,valled, but in segments x to XVI its walls 
become thick-walled, gla11dular, and vascular. The part in 
segme11t x is swollen ancl globt1lar, less ma1·ked ir1 XI to XIII, but 
there are no <live1·ticula; i11 XIV there is "'a long piece th1·own ir1to a 
half-coil to the 1·ight so tl1at tl1e dor·aal vessel c1·osses it tra11s
versely, a half coil to the left i11 xv, and another to tl1e right in 
XVI. In XVII the walls are thin11er, a11d the calib1·e of the canal 
suddenly increases, but for two-thircls of its course t he noticeable 
breaclth arises not from its being a broad sacculated canal, but 
because the thin-walled intestine, which is really of less diameter 
than at first sight appears, is coiled like a corkscrew, there being 
in contracted worms a half coil in each segment right a11d left 
alternately. Fo1· tl1e remaining third it is straight and forms a 
rect11m, which gradually decreases in breadth. 

The male generative organs comprise two pairs of testes 
m segments IX and XII; two vasa defe1·entia which branch in 
segment XII and the anterior ciliated portions of which lie free in 
segments x and XI ; and a pair of small prostates in segment 
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XVIII. The testes are smootl1 white bodies, whicl1 superiorly are 
drawn out into digitate processes tapering to fine points. The 
post erior testes are attached partly to the ve11tral wall, and partly 
to the post e1"ior face of the mesentery between XI and XII. The 
ante1"ior or1es, the basal po1·tions of which lie just behind the 
posterior spermathecre, are attached partly to t.l1e ventral wall, 
ar1cl partly to the a11terior facP- of the mesentery between IX and 
x ; they are s1naller at1d fur ther· apar·t than are those of the 
posterior" pair. The a11terior portions of t}1e vasa deferentia a1"e 
very much plicated. The prostates are flatter1ed, almost con1-
p]etely divided transversely into t,vo portions. The prostatic 
duct.s are no doubt joined by the vasa deferentia, as is usual, 
but i11 none of tl1e specimens clissected by me have I been able 
to see tl1e actual connection ; the common ge11ita1 duct is ex
cessively sl1ort. 

The fen1ale organs comprise a pair of ovaries in the usual 
position i11 segme11t XIII ; a })air of ovidt1cts comme11cing in the 
same segrnent by ciliated f L1n11els and openi11g on the ventral 
surface of t l1e succeecling segment ; and thr·ee pairs of somewhat 
roundecl 01" py1·iform spe1·mathecre, a pair in each of segments VII 

to IX, a11d of which the })Osterior pair are sometimes the larger. 
Each spern1atl1eca l1as a small pyrifor1n crecum placecl a11terio1·ly 
and i11feriorly, so as to be quite hidc1en 1111til tl1e spermatheca is 
turned back. The spermathecre appear to be only very shortly 
pedu11culated, but the ducts are really longer than at first sigl1t 
appears, as they rur1 for some dista11ce in the body wall, and open 
to the exterior two segments behind tl1ose which contain the 
spermathecre to vvl1ich they belong. 

The vascular" systen1 presents a st1pra-intesti11al trunk which 
throughout its course is more or less co_mpletely double, the two 
constituent portions bei11g co11fluer1t at, and for a short distance 
on either side of each of the septa, and which in segn1e11ts VII to 
XIII is connected with the supra-11ervia11 trunk by pai1·s of hearts, 
of which the last three or four pairs are especially large. Some 
of tl1e ''hearts'' arise in part from a seconda1·y longitl1dinal 
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vessel which is noticeable in some of the segments commencing 
with x : of these peculiari ties I reserve a f t1ller description 
until I have bee11 able to 111ake a ft1rther examination of t hem. 
There are tl1e usual trans verse branches f1·0111 the main trunks to 
the intestine, &c. The cloul)le condit ion of the supra-intestinal 
t1·unk is 11ot unlike what Beddarcl has met with in two species of 
A canthodrilus from New Zealand. 

The seg1nental 01·gans are quite inconspicuous; probably the 
litt le glandular tufts attacl1ed to the crelomic wall are tl1ese 
organs, but to make out their structure and relatio11s requires 
more careful study than I have yet been able to give them. I 
have never been able to see a11y nephridiopores. 

In each of the four segments v to IX or t hereabouts is a pair of 
peculia1· bodies, one lying on either side of the resophagus, and 
botl1 1·ichly su ppliecl with vessels ; of the structt1re and relations 
of tl1ese I must also postpone the consideration. 

Hab. -Burrawang, Springwoo<l, J e1·vis Bay, N. S. W. 

0. POSTCLITELLIAN WOR.3IS. 

DIGASTER, Perrier. 

This ge11us comprises postclitellia1i worms with two gizzards and 
eight 1·ows of setre. Only 011e species has been desc1·ibe<l. 

5. DIGASTER LU~IBRICOIDES, P errier. 

N ouv. Arch. du Mus. P aris, VIII, 1872, p. 94, pl. I, fig. 24, pl. 
IV, figs. 64 and 65. 

Thisspecies of which I have not yet seen examples, is characterised 
by the possession of two gizzards,-one in segment v the otl1er in 
VII-eight rows of setre, a clitellum of three segments (x1v-xv1), 
male po1·es on XVIII, two pairs of pear-shaped spermat.hecre in 
segments VIII and Ix, two pairs of racemose testes in x a11d XI, a 
pair of flatte11ed prostates. 

Perrier says of this worm ~l1at it is difficult at first sight not to 
confound it with an ordinary Lurribricu s, whence the specific 

36 
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name, but his description of this species, probably from the indif 
ferent material at his disposal is not so full and complete as tl1at 
of most of tl1e others in his most valuable paper. lYioreover the 
•description in tl1e text differs somewhat from that in the explana
tion of the plate. Hence a further k11owledge of this species is 
desirable. 

Hab.-Port Macqua1·ie, New Holland. (Per1·ier.) 

Obs.-A t Marrickville, 11ear Sydney, under t]1P same stone, 
I found three worms wl1ich are probably referable to Perrier's 
genus. They were all about the same size, 120 mm. long and 
4 mm. broad (spirit specimens), but were evidently i1nmature as 
not one of them shows theslightest trace of clitellum. On dissecting 
one of them I found it possessed two gizzards, one in v and 011e in 
VI, and it may possibly belong to this genus, though if so it differs 
in some respects from Perrier's species; but in the hope of obtain~ 
ing fully developed specimens, I shall postpo11e a further account 
of it for the present. 

PERICHlETA, Schmarda. 

This genus was founded by Schmarda for worms characterjsed 
by the possession of a complete circle or ring of setre on each of 
the setigerous somites. The researches of Pe1·rier and othe1·s have 
shewn that this, as the generic character of these forms, is insuffi
cient. I have not been able to see several of Perrier's papers, but 
the amended characters of the genus as given by Bedda1·d (1) are 
as follows: '' setre generally arranged in a continuous row round 
the middle of each segment ; clitellum occupying 2, 3, or 4 seg
ments (14-17). Male generative apertures pai1·ecl, and situated 
upon 18th segment of the body, which is always behind the 
clitellum ; genital papillre occasio11ally developed i11 neighbot1ring 
segments. Female generative aperture si11gle, and within the 
clitellum upon the 14th segment. Tvvo pairs of testes, more or 
less solid a11d compact, in segments 11 and 12; terminal portion 
of vas deferens on either side connectecl with the duct of a large 

(1) Ann. Mag. Nat. Hist. Vol. XIII, (5), May 1884, p. 401. 
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prostate gland. Copulatory pouches varying in number from t,vo 
to four pairs, and provided each with a variously shaped supple
mentary pouch or pouches. I11testir1e with a crecum on either side 
in 26th segment'' 

No species of this genus has hitherto been described from A us
tralia I believe, though in his description of Megascol,£des, Professor· 
M'Coy incidentally rnentions the occur·rence of a perichrete worm in 
Gippsland, which he calls P. Gippslandica, but of which I have 
bee11 unable to fir..d any published description. Two new S})ecies 
are recorded i11 tl1is paper, and i11 addition in the lVIacleay Museum 
therP, are specimens of at least two wor·ms from Queensland, 
diffP,rent from these, and pr·obably differiI1g from each othe1·, which 
have uninterr·upted 1·ings of setre. 

6. PERICH.iETA AUSTRALIS, n. sp. 

(Plate IX, figs. 9-11.) 

A large Burra wa,ng spirit specimen consisting of about 140 
segments gave the following measurements : Length 144 mm. ; 
breadth 9 mrn. ; length of preclitellar 1·egion 19 mm. A Mt. 
\Vilson specimen has about the same dimensions. Body cylindrical, 
perceptibly constricted at the clitellurn, region a11terior to this 
olive-shaped; the last nine or ten somites dec1·ease in circun1ference 
rapidly and successively. Colour from 1~eddish to greenish brown 
above, very iridescent, much lighter below; old worms a1·e much 
darker in colour than young ones, w hicl1 are redder·. The dorsal vessel 
shews conspicuously through the skin in the median dor·sal line. 
Prostomiu1n pyriforn1, with a lo11gitudinal groove i1ueriorly, 
exte11ds on to the buccal segment for about two-thirds of its width. 

Clitellum distinct, comprising th1·ee somites-x1v to xvi ; com
pltte all round, not usually so thick as to obliterate entirely the 
intersegmental grooves; setre and clorsal pores present on the 
clitellar segments. 

Setre simple, generally_f-shaped, tho11gh from the region in frontof 
clitellum they are straighter·, thicker, witl1 the pr·ojecting portion 
transversely striated : arranged on a transverse ridge in the middle 
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of each segment, but not forming complete circles, these being 
interrupted in the media11 ventral a11d dorsal lines. Tl1ese 
interruptions, of which the ventral is the more marked, are such as 
would be caused by the absence of one or two setre from a com
plete circle, that is to say they are about two or more times the 
widtl1 of the i11.terval betwee11 t~7 o of the setre : they are usually 
more marked in the ante1·ior part of the hotly : posteriorly the 
dorsal interruption often appears to be rathe1· appar_ent than real 
by reason of there bPing no median dorsal row of setre, and it is 
rendered more noticeable by the dorsal vessel showing througl1 the 
integument of the interval between the first dorsal setre on either 
side. Tl1e number of setre per segment varies somewhat in 
different parts of the body, and also appa1·ently according to the 
size of the specimen. In fro11.t of tl1e clitellum there are 20 setre 
to a segme11t; just behind it 28 ; and in the caudal region 32 or 
34: or there may be 20, 32 a11d 36. Two specimens from Mt. 
Wilton g~ve 16, 30, a.nd 34. The first, and the last few segments 
not setigerot1s. 

Male po1·es two, each on a co11spicuous ma1nmillary elevation on 
segment XVIII, just ii1 front of tl1e li11e of setre of this segment, 
co1·responding with tl1e interval:betwee11 the secor1d and tl1ird rows 
of setre 011 eacl1 side ; no setre apparent 011 that part of the seg
me11t between the papillre. The pores themselves ope11 on teat
like papillre situated on basal en1inences, like a mammary gland 
with its teat : 110 traces of penial setre such as Beddard has 
described in P. arrriata. The apertures of the oviducts are two 
mi11ute pores, one on each side of, and close to the median line, just 
in front of the li11e of the setre. There are two pairs of spermathecal 
apertures, between son1ites VII a.nd VIII, and VIII and IX ; they are 
i11 a line with about the sixth row of setre on ea.ch side. (I11 ~1t. 
Wilson specimens tl1ey almost correspond with the interval between 
the first and second rows on each side, but are nearer to the forn1er). 
Dorsal pores interseg1nental, prese11t tl1roughout after the fifth 
segme11t. 

The buccal cavity leads into a muscular pharynx extending as far 
back as the 5th somite; the short cesophagus leads to the gizzard 
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in somite VI ; after which follows the thi11-wa]led small intestine, 
which in segments x to XII is provided with three pairs of 
intesti11al glands, vascula1· pouches without stalks, 11ot grooved 
c1orsally. I n soinite xvTI the large i11testine commences, 
ancl co11tinues as a wide, straight, sacculated tube through
out the rest of the body. I t gives off no creca in the 
26tl1 segment such as commonly occur in most species of this 
genL1s, nor in any other part of its course. Its walls are more or 
less coated exter11ally with a layer of small yellowish masses 
in spirit specimens, which n1ay perhaps be of a similar character 
to the so-called hepatic tissue of Lumbricus, though it does not 
also coat the clorsal vessel. There is no conspicuous typhlosole ; 
I have not yet been able to cut sections. 

Of testes there is a pair in each of segments IX and XII, that is 
to say tvvo segments inte1·vene between those which contain them. 
Eacl1 testis is a long, 1·acemose, white body attached below and to 
the mesentery, broadest at its base, and tapering to a point, the 
distal po1·tion being folded under : t hus sho1·tened those of each pair 
touch ii1 the median line above the intestine. The testes of the pos
ter·ior pair are t he la1·ger. Those of the ante1·ior pair are attached 
below and to the anterior face of the mesentery between segments 
IX and x, their basal portions being just behi11d the two posterior 
spe1·mathecre. The posterior testes are attached below and to the 
posterior face of the mesentery between somites XI and XII. In 
each of t he two interver1ing sornites-x and XI- lies a pai1· of 
complexly plicated '' ciliated rosettes." These lie on t he ventral 
wall, on each side of the nerve cord, and just in front of the 
mesenteries separating somites x and XI, and XI and XII. They are 
large and conspicuous, but owing to their Leing squeezed through 
the contraction of the worms, and to being long in spirit, tl1ey are 
somewhat disto1·ted, and it is difficult to make out their exact 

sl1ape. The bra11cl1es of the vas deferentia leading from these 
bodies join on each side in segment XII, and the two vasa then 
co11tinue backwards 011 each side of the ner·ve cord to join the 
prostatic ducts rather close to their origins, and at the ends of the 
outer legs of the U-shaped bends. Ve1·y frequently on opening 
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a worm two white flocculent masses are seen filling the whole upper 
portions of somites x and XI, quite obscuring what lies below. 
At fi1·st sight they look like two a<lditional pairs of testes. 
Under the microscope they are seen to be masses of spermatozoa 
which have been probably dehisced into these segme11ts from the 
two pairs of testes in somites IX and XII, and have been coagulated 
by the spirit. The masses do 11ot seem to be e11closed in a11y 
membra~e, and as soon as they are touched they break up i11to 
fragments . The ciliated ante1·io1· portions of the vasa deferentia 
crammed with spermatoza lie below these masses, the intesti11al 
glands and the hearts lying above 01· partly in front of them, but 
they are free. Hence in this species there appear to be 110 
vesiculre semii1ales, the functions of Sl1ch being here performecl by 
the segmental cavities. The prostates, of whicl1 there is a pair lying 
in son1ites XVIII arid XIX, 011e 011 each side, are .flatte11ed, wl1ite 
bodies, transversely divided into lobes. The two prostatic ducts 
arise from the inner side of the anterior e11ds, and, after a very sl1ort 
distance, a1·e joi11ed by the distal portio11s of tl1e vasa defere11tia; 
the common ducts, which are U-shaped with the bends tu1·r1ed 
forward and lying in son1ite XVII, inc1·ease i11 calibre, especially in 
the proximal portions, a11d may possibly function as penes, but I 

• 
have not been able to fincl any penial setre. In the 011e 1\It. 
Wilson specimen dissected the U-shaped portions of the com111on 
ducts we1·e tu1·ned backwa1~ds and the bends lay in XIX. The
two ova1·ies are large, flattenecl, situated in segment XIII, 
attached low down to the poste1·ior face of the mese11te1·y 
lJetween somites XII a11d XIII. The oviducts com111ence by 
plicated funnels in XIII, situated opposite the ovaries, and open 
011 tl1e ve11tral surface of the next segme11t by two apertu1~es 
instead of 011e, as is us11al i11 other species of this ge11us. Tl1. re 
are two pair~ of sper1natl1ecre,-a pair in each of segments VIII 
and IX-and they open anteriorly. They are pear-sl1aped or rou11cled 
when distended, with sbo1·t stalks, each of them having a crecL11n 
as long as, but much narrow tl1a11 itself, which lies in front of it, 
and opens into the duct 11ear its orifice; the free extre1nity of each 
crecum dilated. 

• 
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The supra- and sub-i1Jtestinal vascular trunks are j oined in 
segments VI to XII by se,,eu pairs of hearts, of which the last three 
pairs a1·~ la1·gest, but in t l1is species also the1·c are some pecu
lia rities abot1t these orga11-; which requi1·e further exa1nination. 
Some of the a11tel'ior segme11ts shew masses of glandulat' tufts 
wl1ich may be the segmental organs. The further consicle11 ation of 
th'-)se organs also is postponed. No nepl11·idiopores cliscernible. 

H ab.- Bu1·ra"\"\"ang, Mt. vVilso11 (?), Sydney, N.S. W. 

Obs.-N ot,vithstanding the presence of two oviducal apertt1res 
iii.stead of a si11gle one, a11cl the absence of intesti11al creca, these 
wo1·ms possess so many impo11 tant cl1aracte1~s in comnJon with other 
species of the genus P ericlicetc", that I have included them in it. . 
A better knowledge of the ~It. Wilson worn1s may 11ecessitate the 
ma1{i11-g of a new a11d separate species for them, for, though they 
agree fairly well on the whole with Bu1~1·awang specimens, they 
still present several points of difference, as in the position of the 
s1Jeru1athecal apertures, a11-d of the bend of the genital dt1ct, and 
possibly in other 1·espects. As I have had 011ly two specimens 
from 1\1 t. Wilson, and only one of them for dissection, I prefer 
to consider them as a variety of the species, u11til I ca11 study 
tl1em more fully. 

Sydney specimens a1·e smalle1· and l1ave fewer setre, ( one 
ex~1 mple 55 mm. long had about 24 setre pe1· segment) but have 
the same general characters i11 r egarcl to tl1e clitellum and internal 
organs. From Seven Hills, beyond Parramatta, I have recently 
obtaii1ed two worms sin1ilar in size and general appearance to 
Sydney specimens but clifferi11g among otl1er respects ii1 having 
four pairs of spermathecoo, some of which have excessively long 
creca. I hope shortly to p11 ocure better examples of this worm, 
which may be the same as the third worm f1·om 1\Lt. Wilson, 
previously men t ioned. 

7. PERICH~TA CoxII, n. s1), 

'l,he commonest worm at l\1ount Wilson is, when looked at from 
abo,te, in colour and genera,l appear·ance, apart from the clitellum, 
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more like -'-V, 0 amdenensis than a perichrete worm, though a closer 
examination she"'\\'S that it is provided with from 16 to 20 or mo1·e 
ro,vs of setre, which dors(>-laterally are arranged somewhat irregu
larl_y. Nevertheless, from the consideratio11 of its general charac
ters, at any rate provisionally, it is here included in the genus 
Perichceta. The largest (spirit) specimen obtained measures 190 
mm. in length, with a breadth of about 9 mm. in front and 7 mm . 

. 
further back, but other specimens of nearly the same length are 
much less in diameter. Body cylindrical, often in spirit specimens 
contracted just ii1 front of clitellum where the mesenteries are 
thin, and t he intestine of small calibre ; diameter greatest in the 
region in front of tl1is where the mesenteries are thick; flattened 
somewl1at vent1·ally, tapering very gra<lL1ally posteriorly; the 
circumference of the last few segments decreases rapidly and 
successively, and the anus is situated either on a central eminence, 
or in the ce11tre of a disc, according to the state of contraction. 

P1·ostomium somewhat :flattened, marked anteriorly and inferiorly 
with irregular grooves ; extending back on the buccal segment for 
about ~ its width. 

The segments of the poste1·ior portion of the body are either 
free from zonitic marki11gs, or, like those int-he middle region have 
two, 011e i11 front of and one behind the ridge which carries the setre. 
In the ant erior region the number of annuli into which some of 
the segments are divided is rather difficult to mal{e out at first 
sight. Segments II to IV are bi-annulate ; after these they are 
either tri-annulate- the setre being on the middle annulus, or in 
addition, as from about VII to XIII, the anterior and posterio1· 
annuli may again be less completely sub-divided, each into two, 
giving five annuli to a segment altogether. Many setre are 
wanting in this region. 

The clitellum comprises 4 or 4½ segments £1·om XIV to XVII, or 
in addition the posterior half of XIII. It varies in the exte11t in 
to which it is developed, bPing sometin1es very thick and complete 
all round, or incomplete on the ve11tral surface of about the last 
segment. A good-sized specimen 140 mm. long shews no trace 
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of it. The n1ale pores ai·e on segme11t XVIII ; thei1· 1,osition is 
determinable on a first exan1i11ation only by dissection, as there 
a1·e three 01· fol1r pairs of pores of accesso1·y glancls lyi11g imn1e
cliately in front of the1n, and th1·ee pairs just bel1i11cl them, and 
tl1ere is but little i11 tl1e appearance of a11.y one pai1· of them to 
<listinguish them partict1la1·ly as the male pores. Of these acces
sory gland po1"ES, wl1ich are just external to or abot1t in li.J.1e 
,vi th the seconcl rows of setre on each sicle, the first pair are on 
x,·r, the second a11d thircl pairs on XVII, a11d a pair on XVIII 

just i11. fro11t of and external to the male pores, and on eacl1 of the 
tl1ree segments followi11g it; sometimes tl1ere are even eight pairs 
of pores ; and frequently there is 011e pore more on one sicle than 
ou the other. The ventral portions of the an11t1li cari·yi11g tl1e 
pores a1·e slightly thicke11ed, the pt;>res being situated on slight 
elevations of these ('' copulatory papillre'' ). They are tl1e apertures 
of glandular pouches whose bases are seen, when the "\VOrm is 
.clissectecl, as successive l)airs of hen1ispherical en1inences situatecl 
on eithe1· side of the nerve corcl, and beneath tl1e p1·ostates. 
Two specimens without clitella showed none. 

The apertu1·es of the oviclucts are on XIV as in P. ai1,st1·alis. bt1t 
not quite so close to eacl1 other. The apertt1res of the spermathecoo 
a1·e just behi11d the grooves between VII and VIII, a11d VIII and IX, 

a11d on the anterior margins of the two latte1· segments, just 
dorsad of the line of the in11ermost rows of setre. N ephridiopores 
a1·e quite inclistinguishable in 1ny speci111ens. 

The setre are simple ; :shaped and in no way remarkal)le, though 
tl1ei1· ar1·angeme11t is somewhat peculia1'. Those of each segme11t 
a1·e situated on a n1edia11 ridge, not however so conspicuous as is 
11sual in pe1·ichrete wor1ns, nor do they form complete ci1·cles. The 
.setre are less co11spicuous on the preclitellar segments. Behind 
.tl1ese there is a median ventral r·egion about 2 mm. wide in an 
orcli11a1·y specime11, devoid of setre, a11d bou11cled on either side by 
a, straight lo11gitudinal row of then1. .Exter11al to each of these 
rows a11d at a clistance of about 1 mn1. from the1n is a pa1,allel 
row. After tl1ese tl1e remaining rows of which there are aLout 
1 o altogetl1er, cease to preserve any regularity, becomi11g sinuous 
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and with numerous gaps, so that the setre on a segn1ent are
frequently at irregular· intervals, a11d vary slightly in number on 
the various segments. The median clorsa.l region is devoid of setre, 
a11cl the rows of setre whicl1 bound it are irregular and sinuous._ 
rrhe setre do not regL1larly alternate from segme11t to segment. 
In the caudal region the rows are more numerous ( about 30 in a 
la1·ge worm), and more regular but 11ot perfectly so, and the 
dorsal an_d ventral interruptions are narro,ver but noticeable. 
The segments after the first are setigerous throughout. In front 
of the clitellum the setre are fewer per segment, less conspicuous, 
and very irregular; the fi1·st two ventral rows on either side 
being the 011ly regular ones 

Dorsal pores intersegmental, occur tl1rougl1out after about the 
1 :1 tl1 segnlent. The mese11teries of seg1nent s VI to XIII are very 
thicl{ and muscular, the first .two a11d tl1e last two of these less 
tl1ick than the others, and are braced tc>gether by interseptal 
ligan1e11ts. 

The n1uscular pharynx exte11ds back to about III; the large 
gizzard the anterior· port,io11 of which is l1emispherical, thin
walled and crop-like apparently lies in segments v, VI, and part 
of VII, but it is bounded posteriorly by the mesente1·y between 
v and VI, ,vl1ich is quite thin, and ,vl1icl1 behind is pushed 
t1ackwards by the large gizzard; the small i11testi11e conti11t1es as 
far as segmeJ1t XVI, ,vhen it SL1clclenly dilates a11d continues as the 
large sacculated intestine throughout tl1e rest of the body, and is 
un1::>rovicled with creca in any part of its course. The small 
ir1testi11e is provided with no le!:5s tha11 six pairs of pouch-like diver
ticula.-calciferous glands-a pair in eacl1 of seg111e11ts VIII to XIII, 

a11d of which sometimes the last thl'ee pai1·s are the largest; they 
lie just in f1·011t of the 111esente1·ies i11terveni11g between the 
segme11ts co11taining them a11d the succeedi11g 011es ; they are not 
do1·sally grooved as in Notoscolex ). i11 sli.tti11g ope11 t his part. of 
the intestine, the inter11al surface of it and of tl1e glandular 
pouches is red, very vascular, and Jlrovided with 1·ugre ; the 
apertures of the pouches are di::;tinct; calcareous particles were not 
noticecl. 

• 
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Of ge11erative 01·gan~ there are firstly two pai1·s of testes, a pair 
in each of segn1ents XI and XII. Each testis is a "''hite, 1·acemose 
body, indepencle11t of its f<-'llow, those of each pair being attached 
to the anterior· mese11teries of the segments in wl1icl1 tl1ey lie. Both 
pairs are of about the same size: tl1ey overlie the intestii1e, those of 
each pair touching in the meclii'ln li11e. The anterior ciliatecl funnel
shaped po1·tio11s of tl1e vasa cleferentia lie on eitl1er sicle of the 
ner-~,re co1·cl i11 segmer1ts x ancl XI, just i11 front of the mesentery 
which bounds e1:lcl1 of these sPgroents posteriorly. I have not 
been able yet to mah:c out the posterior po1·tions of the vasa 
deferentia, no1· under ,vhat circumstances they join tl1e prostatic 
ducts. The prostates a1·e two long (7 mm.), and wide ( 4 mm.), 
:flattenecl, lobulatecl boclies extencli11g ove1· abot1t nine segments 
fro1n XVIII or XIX to xxvirr, lying on either side of tl1e intestine. 
Tl1e prostatic duct co,nes off frou1 tl1e anterior inner e11cl of the 
gland, a11cl is very long ancl mt1ch coilecl. The prostates in this 
species a1·e mucl1 larger, and the ducts lo11ger and mo1·e coilecl tl1an 
in any other that I l1ave exan1inecl . Tl1e two ovaries are in t he 
usual position i11 segme11t XIII. The ovidt1cts commence opposite 
these, ancl 01)en to the exterior in the 11ext segme11t. There are 
four spermatl1ec:.:e, a pair in each of segn1ents VIII ancl IX, ope1iing 
ante1·io1·ly ; t11ey are pea1·-shaped with a 1·ather long dt1ct, which 
gives off a sho1·t and rudimentary crecu1n, wider than higl1. The 
spermathecre were diste11ded with fully cleveloped spe1·matozoa. 
The vasct1la1· system presents a do1·sal t1·u11k which is single, and 
in segme11ts VI to XIII is connecterl witl1 the sul>-i11testinal t1·unk 
by seven pai1·s of trar1sverse '' hearts," of ,vhich those in the last 
th1·ee or fou1· of the segments contai11ing the vascular intesti11al 
pouches are the largest. The usual branches pass to the intestine, 
and a11te1·iorly ,,essels are give11 off to the gizzard and pl1a1·3·11x, 
but the details require fL1rthe1· examination. The segmental 
01·gans co11sist of tufted glandular masses, which are la1·ge, stalked, 
ancl dendriform in son1e of tl1e most anterio1· segme11ts, but smaller 
and inconspicuous elsewl1ere. A detailed account of these will 
be given late1·. 

Hab.-Mt. Wilson only at present. 
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8. 0RYPTODRILUS RUSTICUS, g. et sp. n. 

One of tl1e Burrawang ,vo1·ms is postclitellian, has eight 1·ows 
of setre a1·ranged in a peculiar man11e1·, has thl'ee oe fou1· pairs of 
accessory gla11d pol'es, two pail's in f1·011t of, and the others 
bel1incl the male pores which a1·e on segment XVIII, and one gizzard. 
It cannot tbe1·efore be referrecl to either· of the genera Acan tlio
d ;·ilus or Digaste1·, a11d seems to belo11g to a new genus. 

The best examples I have ( spi1·it specimens) are about 190 mm. 
lo11_g ; 6 to 7 mm. l)roacl; have a clitellt11n about 8 mm. long; the 
le11gth of p1·eclitellar regio11 sho1·t, 011ly 13-15 1nm.; and consist 
of ,tbout 250 somites. A1no11g a number of Bt1rrawang wo1·ms 
specimens (spirit) of tl1is species attract one's attention by the 
very short p1·eclitellar 1·egion as compa1·ecl botl1 with the clitellun1 
a11cl with t he length of tl1e body. 

The lJt)cly is cyli11drical, 1·atl1e1· obtuse at botl1 extremit ies (i11 
contracted spirit specin1ens). T}1e prostomium is small, somewhat 
flattened, ancl i11 son1e speci111e11s i1·L'egt1larly g1·oove<l anteriorly 
ar1tl inferio1·ly ; embecldecl i11 the buccal segment for about i of its 
wiclth. Tl1e a11terio1· thi1·teen segments very clistinct, widest from 
about VI-x, some of them faintly bi-a1111ulate, or tri-a11nulate as they 
are further back. The clitellum which comp1·ises about 4! 
seg1nents, exte11ds f1·om the posterior half of XIII up to a11d 
i11cluding xv11, is thick, glandular, and well developecl; is 
complete all rou11d except son1etimes on the poste1 .. ior vAntral 
pu1·tio11 of about the last segme11t of it. On this is situated t he 
anterior pair of accessory gland po1·es, which are 11ot at first sigl1t 
reaclily distinguishable by thei1· ap1)earance f1·on1 the male pores. 
Sometimes all tl1e pairs of po1~es a1·e situated 011 little elliptical 
flat-toppecl emine11ces ("copulato1·y papillre'') u1 the enla1·gements of 
as ma11ysomewhu.t dumb-bell-shaped depressio11s, the outlines orrin1s 
of which are raisecl and tumicl, of which tl1e second 011e is 011 XVIII, 

and the others on the junctions of the two prececling and succeeding 
segme11ts respectively. The first of tl1ese dt1n1b-bell-shaped areas 
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is partly on tl1e last clitella1· segn1e11t but i11volves the 11receding 
segment, and jt1st behind it is a littJe ridge carrying tl1e setre of 
tl1e segn1e11t. The seco11d is on tl1e fiI·st post-clitella1· segn1e11t 
(xv11I)1 car1·ies a pai1· of po1·es and the n1ale pores, aI1d exte11.ds 
ratl1er fa1· back so that it partially ii1volves the a11terior portion 
of XIX. The last is on tl1e ju11ctio11 of XIX and xx and inv0l ves 
botl1; 01· if there is a fourth it is on the junction of xx and XXI. 

One specime11 had 011ly the two anterior pairs of pores. Sometimes 
the portio11 represe11ting the handle of the dt1mb-bell is wanti11g, 
and tl1e11 the JJores a1'e sitt1ated in elliptical clepressions or pits, 
,vhich are a little longer (t1·ansversely) than the intervals between 
the inner 1·ows of setre and nearly correspond with them. Tl1e 
1·ows of setre are visible on tl1e clitellar segments. 

The setre are simple, /-shaped: arra11gecl in eight rows, not ii1 
paii·s, of which four rows are ve11tral, two lateral, ancl two clo1'sal. 
The innermost 1·ows on each side are about 3 mm. apart, and <it'e 
about i11 a line witl1 the in11er side of the l1eacls of the dumb-l1ell
shaped areas. The second rows on each sicle are about 1 mm. from 
the first rows. Dorsad of each of these at a dista11ce of al)out 
3 mm. (meas11red as in the other case with compasses), is the third 
row on each side. Dorsad again of each of tl1ese and at a distance 
of about 2 mm. is the outermost row on each side, so that these are 
quite clorsal in position, and measurecl across the back, are alJout 
4 mm. apart, tl1at is only about 1 n1m. fu1·ther apart than are the 
t,vo innern1ost ve11tral rows from each othe1~. 

The two pairs of spermathecal ape1·tures are inter-segmental, 
between VII and VIII, and VIII ancl I X, the pores of the a11terior 
pair a little closer together, and ve11t1~acl of the innermost rows of 
setre. There is a slit-like depressio11 on XIV, on which probably 
the oviducts 01)e11. Male pores slit-like, not very conspicuous, 
sitt1ated on XVIII not on prominent papillre. N ephricliopores not 
discernible. Dorsal pores thro11ghot1t after alJout segme11t XIII, 

intersegmental. 
Most of the mesenteries of segments VII to XII I are very thick 

and musc11lar, tl1ose of v, v 1, XII, and xv less so, but in the case 
of the last two thicker than those which fol]ow. 
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The alime11taryca11al comprises a short muscular pharynx, a short 
cesophagus, a large muscular gizzard in v, wl1ich pushes back the 
n1esentery behind it so as to lie partly i11 VI ; the small intestine 
exte11ds fro1n VI to XVII, has no special vascular pouches, but 
especially in XIII or XIV to XVI presents globular swellings with 
thick vascular walls, internally provided wjth longitudinal rugre ; 
t he sacculat ed large i11testine commences in XVIII, continues to the 
end of the· body, and is unprovided with creca. 

The ge11italia i11clude, two pairs of small racemose testes in 
segments IX and XII ; the posterior pair the larger, lying on each 
side of the intestine and attached to the posterior face of the 
mese11tery betwee11 XI a11d XII ; those of the anterior pair further 
apart, just b8hi11d the posterior spermathecre, attached partly to 
the anterior face of tl1e mesenterJ7 betwee11 I X and x ; two 
vasa deferentia opening anteriorly with two pairs of ciliated 
rosettes lyi11g free in x and XI, just in front of the ·posterior 
mesenteries of t hese segments; a pair of prostates in XVIII 

and part of' XIX, lobulated, wit l1 a short thick prostatic duct 
arising from the smaller lobe, not coiled, gradually incrc.iasing in 
calibre ; two pairs of spermathecre in segments VIII and IX, more or 
less pyriform, ope11ing anteriorly by a short cluct from which a1"ise 
two or sometimes three short and rudimenta1·y creca; a pair of 
ovaries ii1 XIII in t he usual po~itio11; a pair of oviclucts in xiv, 
passi11g through the mese11tery between XIII and XIV opening 
a11terio1 .. ly into the former by ciliated expanded mouths. I have 
been unable to cleter1nine under what circumstances the vasa 
deferentia join the prostatic ducts. The accessory glands appea1· as 
t"ro or more white elevatio11s lying on either side of the ne1·ve 
cord, with the free portion of the prostate lying between them. 

Segments VII to XII contai11 transverse hea1·ts, the relatio11s of 
:wl1ich require further i11,restigation. 

The segmental organs co11sist of dendriform masses or tufts of 
glandular crecal tubes. They are most conspict1ous in the anterior 
segments as far back as abot1t XVIII, after which they are much less 
conspicuous. They are most noticeable along a line about 2 mm. 
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-on each side of the nerve co1"d, and are very large in the first five 
segments. Probably owing to excessive contraction in my 
specimens their apertures are not visible 011 the exterior. 

Hab.-Burrawang, N . S. W. 

D. WORMS "I1VOERT ./E SEDIS." 

9. MEGASCOLIDES AUSTRALIS, M'Coy. 

Megascolides australis, J\,l 'Ooy, Prod. Zool. of Viet. Decade I, 
1878, p. 21, pl. 7. 

The wo1·ms of this species a1·e chiefly characterised as follows :
Body of f1"om 350 to 500 segments, about 2 feet long when 
contracted and about 6 feet long when extended, setre difficult to 
see, a1·ranged i11 eight longitudinal rows of four pairs, clitellum 
incomplete, consisting of three short ventral ba11ds between the 
3~nd, 33rd, and 34th segments, position of male and female 
genital pores u11deter1nined. 

From these characters it would appear as if these worms mig·ht be 
anteclitellian, bt1t though this is a point which can only be settled 
by dissection, I venture to express the opinion that 011 fu1"ther 
exan1ination they will probably be found to be intraclitellian, and 
that the clitellum may be better cleveloped in the breeding season. 

Hab.-Gippsland, Victoria ( McCoy). 

In conclusion I have to thank several gentlemen for their 
kindness a11d help, 01· fo1· specime11s, among whom I am particularly 
indebted to my late colleague, M1·. R. T. • Baker, for the first 
specimens of Notoscolex grandis I obtained, and for his ki11dness 
in making a number of careful drawings of various worms; to 
Mr. J. D. Cox for the 01)portt1nity of ,,isiting Mt. Wilson ; to 
Messrs. Garland, Hamilton, and Mitchell for specimens of Lum
bricus Novre-Hollclndire from their respective localities; to Mr. 
Masters for the best specimens of L . olidus that I have seen; 
and to ~11._ Haswell for the loan of several important papers, 
which I should otherwise have been unable to f:ee. 

• 
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EXPLANATION OF PLATES. 
LIST OF REFERENCES. 

ph. pharynx t. testis, 
re. 0:>sophagt1s 
g. gizzard 

pr. prostrate 
v. d. vas deferens 

i. intestine c.1~. ciliated rosette 
i.g. intestinal (calcifero11s) 
cl. cli tell um 
sp. spermatheca 
c. crec11m of sperniatheca 

glands g.d. ge11ital cluct 
sp.a. aperture of spermatheca 
m.p. male pores 

The nu1nbers 011 the left of the fig11res indicate seg111e11ts. 

Plate VIII. 
Fig. I .-Anterior portion of the body of Notoscolex Camdenerisis opened 

from the back, to shew the ge11eral relation of the alimentary 
canal, and a portion of the ge11italia. P ortions of some of the 
thick mesenteries are i11dicated, but tl1e fi1·st four bei11g incom
plete sho11ld not have been sl1ewn, this region being occupied by 
the phary11geal m11scles . 

.Fig. 2.-A pair of tl1e kidney-sl1aped intestinal (calciferot1s) glanc1s seen 
from tJ1e front. 

Fig. 3.-A n1esentery with a pair of testes attached to it. 
Fig. 4.-A pair of spermatheca?. displaced, and turned outwards. 
l!"'ig. 5.-Spermathecce folded inwarcls i11 tl1e nat11ral position. 
Fig. 6.-Anterior portion of 1V. graridis, seen from below, to shew tl1e 

clitellu1n, ridges, and male pores. In this speci1nen the papillre 
on which the pores open, are fused with tl1e posterior ridge. 

Plat<:' IX . 
Fig. 7.-Anterior portio11 of the bocly of Di(lymOfJf1Ster silvatir;iis, seen fron1 

below. The position of the spermathecal pores 011 IX, x, and 
XI ; of tl1e ovid11cal apertt1res on xrv; of the male pores on 
XVIII ; and of the setffi on some of th e segme11ts, is indicated. 

Fig. 8.-Dissection of the anterior portion of the body from above, to sJ1ew 
tl1e alitnentary canal and part of the genitalia. Tl1e vas 
deferens is represented disgrammatically on one side, its exact 
relation with the prostrate being undetern1inable in my 
specimens. (Twice the nat11ral size.) 

Fig. 9.--Dissection of portion of the anterior part of t11e body of Perichceta 
aust1·alis, to sl1ew tl1e arrangement of part of the genitalia. 
The left anterior testis, and the rigl1t posterior spermatl1eca l1ave 
been on1itted; and the c&ca of tl1e spermathecre are turned 
forwards. Note.- As the testes are really attached to the tl1ick 
mesenteries which are here omitted, it is difficult to represent 
them as they really are. 

Fig. 10.-Spermatheca with its crect1m. (Enlarged). 
Fig. 11.- Prostate with the genital duct. (E11larged.) 
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