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Notes on the Littoral Polych83taof Tbrquay (Part III).

By
Major E. V. Elwes.

Aphroditidre.

A SYNOPSISof the Aphroditid:oe of the EngFsh Channel by Mr.
T. V. Hodgson is given in the Journal MMine Biologiccd Association,
Vol. VI, No.2, 1900.

APHRODITAACULEATA,Lin. McIntosh, J1fon. BTit. Ann., Vol. II,
p.247.

This species is sometimes found in some numbers, thrown up on
the shore after heavy weather, especially at Anstey Cove and Tor
Abbey Sands. It is recognized by the fishermen as a "curiosity."

LEPIDoNoTUsSQUAMATUS,Lin. :lIfcIntosh, Mon. Brit. Ann., Vol. II,
p.274.

Only two or three examples found under stones on Babbacombe
beach.

LEPIDONOTUSCLAVA,Mont. JfcIntosh, Mon. Brit. Ann., Vol. II,
p.280. ,

Occasionally found on all the beaches. Numerous specimens were
found on a large buoy in Torquay Harbour.

LAGISCAFLOCCOSA,Sav. ]ylcIntosh,Mon. Brit. Ann., Vol. II, p. 298.
'Fairly common under stones.

LAGISCAEXTENUATA,Gr. McIntosh, Mon. Brit. Ann., Vol. II, p. 307.
Hornell, Fa1tna oj Liverpool Bay, 1892, p. 136, PI. XIII, Fig. 8.

Very common in roots of Laminaria and under stones. The scales
have the groups of papill:oe surrounded by lines as represented by
Hornell.

EVARNEIMPAR,Johnst. :Jfclntosh, Mon. Brit. Ann., Vol. II, p. 358.
Rare. Recorded by Gosse from Anstey's Cove.

HARMOTH6ESPINIFERA,Ehlers. McIntosh, Mon. Br'it. Ann., Vol II,
p.327.

One exam pie only.
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HALOSYDNAGELATINOSA,M. Sars. ~Mclntosh, Mon. Brit. Ann.,
Vol. II, p. 384.

One specimen under a stone on Babbacombe beach.

POLYNOESCOLOPENDRINA,Sav. McIntosh, Mon. Brit. Ann., Vol. II,

p.,389.. :'," ,;-

'N ot UnCOD:llllOnat Corbyn's Head.

STHENELAISBOA,J ohnst. McIntosh, Mon. BTit. Ann., Vol. II, p. 408.
Not uncommon in the sand at Tor Abbey Sands.

SIGALIONMATHILD.E,Aud. and Edw. ~Mclntosh,Mon. Bi'it. Ann.,

Vol. II, p. 427. ,

,This. is the only, one of the Torquay Aphroditidre which has not
been also recorded from Plymouth, ' It is fairly -common in the sand
at Tor Abbey Sands and Livermead. '

. -PHOLOEIIIIN,U'1;A,O.Fabricius; McIntosh, j}[on. Brit. Ann., Vol.' II,
p.437.
, ,The most. numerous .of all the, Torquay Aphroditidre, inhabiting
especially, the' Laminaria roots.

GLYCERA CONVOLUTA,

Vol. 'XVII, 189.4,p.27.
Fairly numerous in Tor Abbey Sands and at Livermead.

GLYCERALAPII>UM,Qfg. ~Mclntosh." On ~the British Glyceridre,"
Ann. Nat. Hist., S. 7, Vol. XV, p. 39, 1905.

Une specimen -in- the inner harbour of Torquay and one on the
Babbacombe beach. ' ,

Glyceridre.

Kef. De St. Joseph, Ann. Sci. Nat.' Zool.,

Eunicidre.

. This family is represented at Torq1.layby five littoral species. For
the key to 'the Euilicidre of the English Channel th~ papers by Baron
de St. ,Joseph, entitled" Les Annelid~s PolycMtes des Cotes de
Dinard" and" Les AlllHHides PolycMtes des Cotes de France," the
,eNotes on the British Eunicidre," by Professor .Mclntosh, Annals of
Natuml HistOTY, Vol. XI, p. 553, 1903, and the OambTidge Datuml
Hifftol'Y;Vol.' II; hava been .consulted. " .

LYSIDICENINETTA,'Aud. and Edw. Johnst., Oatalogue of TVorms,
ii. :140;' ,', " ,

Small specimens thirty to fifty millimetres in length; extl'emely
common amongst Laminarian roots an,d limestone rocks. '
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NEMATONEREISUNICORNIS,Grube. De St. Joseph, Ann. Sci. Nat.,

V, 1888, p. 207.
Fairly common in the limestone rocks at Babbacombe, but as is the

case with the last species it is very rarely perfect.
- -

STAUROCEPHA.LUSRUBROVITTATUS,Grube. De St. Joseph, Ann. Sci:

Ned., V, 1888, p. 235. - , - -
- One'specimen obtained at~aD unusually low spring tideat Oorbyh'r>

Head. -' '~

OPHRYOTROCHA PUERILIS, Clpd. and Meczn. Oarnb1'idgeNat. Hist.,
Vol. II, p. 319, Fig. 170. "

This little worm is frequently seen on the sides of glass ~essels
containing roots and pieces of rocks. On one occasion a sman
aquarium in the museuin of the Torq!1ay Natural History Society was
found to be swarming with this species. .' . . .

LUMBRICONEREIS LATREILLI, Aud., and E.~~., De St. Joseph, AnlL. Sci.
Nat. Zo~l.,V, 1898, p. 276. '.
. Three' or four in' rather coarse gravel OnBa1.bacombe beach.

Sp~rerodoridre. .
- - -.

EPHESIAGRACILIS,Rathke. De St. Joseph, Ann. Sci. Nat. Zool.,XVI~,
:18941p. ~!3~,.,McIntosh, Ann. Nat.Sci., S. 8, Vol. II, 1908, p: 528 and
540. .

Two or three from Meadfoot beach.

EPHESIAPERIPATUS,Clpd. nee J ohnst. Olapm'ede,Beob. ub~r Anat.
und Ent. wirbellosen thieTe, p. 50, de St. Joseph, Ann. Sci. Npl Zool.,
]eVIl, 189~,p. 41. . , . ,

Two specimellsfrolll Oorbyn's Head. Accordirig"to de St. Joseph
this species differs from E. gracilis by several characters, but he only
mentions two, viz: the composite bristles ,and the absence of the
"1'6ventail de papilles" below the feet which exist,s inE. gmcilis.The
bristlescif E. peripatus of the Torquay examples 'seem, besides being
compound, to be not quite so,stout and not so much bulged as those of
E. gracilis.

Ariciidre. ,.,.
,--

ARIOlALATREILLI,Aud~ and Edw. De St. Jo~eph,.:Ann.Sci. Nat. Zool.,
XVII, 1894, p. 85.

Several examples were dug up from the sand at Tor Abbey Sands.
In this speciesthert:1 are about thirty pristle-bearj.Ilg,)~t:)g:g~e!lt!,>jn.;the
anterior region, while 'in A. cuvieTi there are only twenty-one.
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Spionidm.

Tn preparing the accompanying key to the Spionidre of the English
Channel Mesnil's paper, entitled" Etudes de Morphologie externe
chez les .Annelides" and Professor McIntosh's" Notes on the British
Spionidre," Annals of Nat Hist., S. 8, Vol. III, have been consulted.

SCOLECOLEPISVULGARIS,Johnst. JJ£clntosh,Annals of Nat. Hist.,
S. 8, Vol. III, 1909, p. 159.

.At the west end of Tor Abbey Sands; rare.

SCOLECOLEPISFULIGINOSA,Clpd. McIntosh, Annals of Nat. Hist.,
S. 8, Vol. III, 1909, p. 160.

Very numerous at west end of Tor Abbey Sands and at Livermead.
In December numbers were found coiled up together under stones.

NERINECIRRATULUS,Delle Chiaje. :McIntosh,Annals of Nat. Hist.,
S. 8, Vol. III, 1909, p. 158.

Tor Abbey Sands; not numerous.

AONIDEsOXYCEPHALA,Sars. ~Iesnil, Bull. Sci. France et Belgique,
XXIX, 1896, p. 242.

Numerous in rather foul mud under stones at Livermead.

POLYDORACILIATA,Johnst. Mclntosh, Annals of Nat. Hist., S. 8,
Vol. III, p. 169.

Very numerous in the small pools in the limestone boulders on the
shore.

POLYDORAFLAVA, Clpd. Mclntosh, Annals of Nat. Hist., S. 8,
Vol. III, p. 169.

Numerous on rockl5and in pools.

SPIOPlJANESBOMBYX,Clpd. JJ£clntosh, Amuzls of Nat. Hi.st., S. 8,
Vol. III, p. 167. . -

A few specimens at the east end of Tor Abbey Sands. ]\Jesnil
remarks that he found this species in company with Echinocardi1l11L
cordatum j this sea urchin -is also common on Tor Abbey Sands.

Magelonidm.

¥AGELONA PAPILLICOR~IS,Fr. Muller. JJ£cIntosh,Annals of Nat.
Hist., S. 8, Vol. III, p. 174.
, One example at a very low spring tide on Tor Abbey Sands.

Ammocharidm.

OWENIAFUSIFORMIS,Delle Chiaje. De St. Josfph, Ann. Sci. Ncd. Zool.,
V, 1898, p. 397.
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The tubes of this species are very numerous on Tor Abbey Sands;
they appear to be loose in the sand, not fixed vertically, as is usual
with tube-dwelling annelids in sand. They are largest in the middle,
tapering towards both ends, made chiefly of small pieces of shell
placed edgeways. .

Cirratulidre.

In the accompanying key to the Cirratulidre of the Channel the
classification of Caullery and Mesnil in Les f01'1nes epitoques et
l' evolution des O,irmtuliens is adopted.

AUDOUINIATENTACULATA,Montagu. De St. Joseph, Ann. Sci. Nat.
Zool., XVII, 1894, p. 49.

Numerous at Meadfoot, Hope's Nose, and Tor Abbey Sands in
rather foul mud; young ones about 40 mm.in length appear to live in
crevices in rocks.

DODECACERIACONCHARUM,Oersted. Caullery et lIfesnil, Annales
de l' Universite de Lyon, Fasc. XXXIX, 1898, p. II.

Very numerous .in the limestone boulders at Babbacombe.

HETEROCIRRUSVIRIDIS,Lang. = H.flavoviridil5,de St. Joseph. Caulle1'y
et Mesnil, Ann. de l'iffiiversite de Lyon, Fasc. XXXIX, 1898, p. 117.

Found occasionally in small pools in limestone rocks at Babbacombe. '

HETEROCIRRUSCAPUTEsoers, de St. J osel'h. Caulle1'y et Mesnil,
Ann. de l' Universitr!de Lyon, Fasc. XXXIX, 1898, p. 122.

. Two or three examples found in the same localities as the last.
species. I have not seen any British records of these two species
of Heterocirrus.

Terebellidre.

The accompanying key to the Terebellidre is founded on the table
given by Baron de St. Joseph in " Les Annelides Polyc11etes des Cotes
de Dinard," Ann. Sci. Nat. Zool., XVII, 1894, p. 180.

POLYMNIANEBULOSA,Montagu. De St. Joseph, Ann. Sci. Nat. Zool.,
XVII, 1894, p. 219.

Occasional specimens at Corbyn's Head and in rocks between Oddi-
combe and Babbacombe beaches.

POLYMNIANESIDENSIS,de St. Joseph. Ann. Sd. Nat. Zoo~.,XVII,
1894, p. 21I.

Very common in Laminaria roots, etc.

LANICE CONCHILEGA,Pallas. De St. Joseph, Ann. Sci. Nat. Zool.,
XVII, 1894, p. 211.

Numerous on Tor Abbey Sands, especially at the east end.
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Ampharetidre.

MELINNAADRIATIOA,Marenzeller. Sitzb. d. Ie.A7cad. Wiss. Z1~Wien,
LXIX, p. 472.

Two' at 'extreme low water at Livermead amongst Zostera roots.

Maldanidre.

CLYMENECERSTEDII(?), Clpd. De St. Josepli,Ann. Sci. Nat. Zool.,
XVII, 1894, p. 137.

On the east side of Tor Abbey Sands; not common.

LEIOCHONECLYPEATA,deSt. Joseph. Ann. Sci. Nat. Zool., XVII,
1894,p. 139. "

Numerolls at extreme low water in the centre of Tor Abbey Sands.

Capitellidre.

,,' N:°:rOMASTUS.LATERIOEUS,Sars. De St. Joseph, Ann.. Sci. Nat., XV II,
1894,p. 117. ,

Under stones, Corbyn's Head and Livermead.

Opheliidre.

POLYOPTHALl\WSPIOTUS,Duj. De St. Joseph, Ann. Sci. Ned, Zoor.,V,
. 1898, p. 385, ' .

Common amongst Oorallines, etc., in rock pools.

,,8.!1ENIOOLA MARINA, L.

p.419.
Common on Tor Abbey S~nds.

, ARENlCoLA ECAUpATA,J ohnst, Ga'rnble, Qll(t1't. J()1!,7'n.lfic1'o. Sci.,

XLIII, p. 419. '
This species seems to be very different in its ,habits to A. 11w1'ina;

instea,d of bnrrowing in soft mud and sand it lies under stones in
'gravel at Hope's Nose and Babbacombe beach.

Arenicolidre.

Gamble, Qna7.t. JmmL. lfic7'o. Sci., XLIII,

"

Chlorhremidre.

SIPHOKOSTOMAAFFINIS,M. Sars. De St. Joseph, Ann. Sci. Nat. Zool.,
XV-ri,..18B4, p, 96: . ':.,,\;'

Under stones at Corbyn's Head.

~abellidre.

Th~ 'a~c~mpa~yingkey to the Sabellids of the English Cl1annel'-is
founded on the. ta"b,legiven by Baron de St. Joseph in "Les Annel~des
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Polychetes des Ootes de Dinard," Ann. Sei. Nat. Zool., XVII, 1894,
p.248.

SABELLAPAVONINA,Sav. De St. Joseph, Ann. Sei. Nat. Zool., XVII,
1894, p. 267.

I was somewhat surprised to find several examples of this large
worm in the inner harbour at Torquay only a few yards from the
"Strand." They were living in mud and gravel which could hardly
be called clean.

POTAMILLARENIFORMIS,O. F. Miiller. Soulier, Revision des Annelides
de la region de Cette,p. 120, Fig. 4.

This species is found on the sides of the cave under the men's
bathing-place at Petit Tor. This is the cave mentioned by Gosse in
the British Sea Anemones and Corals, where he found the sea
anemones Halcampa 1nim'o]Jsand Edwardsia. carnea.

POTAMILLATORELLI,Mgr. De St. Joseph, Ann. Sci. Nat. Zool., XVII,
1894, p. 296.

Oommon in the small rock pools in the limestone rocks between
Oddicombe and Babbacombe beaches.

FABRICIASABELLA,Ehr. De St. Joseph, Ann. Sci. Nat. Zool., XVII,
1894, p. 319.

A little Sabellid which appears to be referable to this species is
very common in the little pools in the rocks at Babbacombe, in com-
pany with the last species, Polydo1'a and Dodecaceria. It lives in
small holes in the rocks, with a tube of mud projecting a little from
the opening.

ORIAARMANDI,Olpd. Soulier, Revision des Annelides de la 1'egionde
Cette, 1902, p. 114, Fig. 2.

One specimen from Babbacombe rock pools. As de St. Joseph
remarks, the eyes in this species quickly disappear, while in F. sabella
they are persistent even in Balsam preparations. I have also obtained
this species at Newquay, Oornwall.

JASMANEIRAELEGANS,de St. Joseph. Ann. Sei. Nat. Zool., XVII,
1894, p. 316.

Found occasionally crawling up the sides of glass vessels containing
roots of Laminaria and pieces of limestone rock. It was first recorded
as a British species by Miss Newbiggin in 1900.

AMP]IIGLENAMEDITERRANEA,Olpd. Soulier, Revision des Annelides de
la TCgionde Cette, p. 109, Fig. 1.

Found under the same conditions as the last species.

NEW SERIES.-YOL. IX. NO. 1. OCTOBER,1909. E
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Serpulidre.

In preparing the key to the Serpulids of the English Channel the
table given by Baron de St. Joseph in the Annales des Sciences
nat1,wellesZool., XVII, 1894, p. 259, and, for the genus Spirorbis, the
papers by Caullery and Mesnil, "Etudes sur la morpho logie, etc., chez
les Spirorbes," have been consulted.

SERPULAVERMICULARIS,Lin. De St. Joseph, Ann. Sci. Nat. Zool.,
XVII, 1894, p. 328.

On shells thrown up on the shore at Tor Abbey Sands.

POMATOCEROSTRIQUETER,Lin. De St. Joseph, Ann. Sci. Nat. Zool.,
XVII, 1894, p. 353.

Extremely common on stones.

HYDROIDESNORVEGICA,Zunn. De St. Joseph, Ann. Sci. Nat. Zool.,
V, 1898, p. 440.

On a stone at Petit Tor beach; numerous on buoys in Torquay
Harbour.

SPIRORBISBOREALIS,Daudin. Oaullery et Mesnil, Bull. Scien. de la
Fmnce et de la Belgique, XXX, 1897, p. 211.

Very common on Fucus.

SPIRORBISSPIRILLUM,Lin. = lucidus, Mont. Oau.llm'yet Mesnil, B1tll.
Scien. de la France et de la Belgique, XXX, 1897, p. 198.

On Sertularia abietina thrown up on the shore.

Hermellidre.

SABELLARIAALVEOLATA,Linn. Oambridge Nat. Hist., VoL II, Figs.
131 and 135.

'Very common all along the Torquay coast.



KEY TO THE GENERA OF THE EUNICIDJE FOUND ON THE FRENCH AND ENGLISH COASTS

OF THE CHANNEL.

{

Two frontal palps simu-
lating stunted tentacles

)

I . .
d. . f th Two tentacu ar CIrrI on the secon segment.. , arlSIn rom e an- , .

FIVe prostomml t
' g

b d f th No tentacular CIrrl on the second segment,
tentacles. erlOr ,or er 0 e

prostomlUm.
No frontal palps } Two tentacular cirri on the second segment, . EUNICE,Cuv.

as above, No tentacular cirri on the second segment, , MARPHYSA,Qfg,
Four tentacles, Two dorsal and two ventral tentacles . , . , . " OPHRYOTROCHA,Clpd.

Th t nta I { Branchire present, consisting of one filament . AMPHIRo, Kbg.
ree e c es. No branchire '. '. '. '. " , , . . . . . . . LYSIDICE,Sav.

Two tentacles. { Palps long. Denticles of upper jaw numerous, more than thirty. Feet with twO}STAUROCEPHALUS, Gr.branches . . . . . , , . . , , , . ,
Onetentacle. No branchire , . . . . , , , . , , . , . NEMATONEREUi,Schmarda.

(Compound bristles with toothed terminal pieces or simple hooked crotchets or both }L
.

UMBRICONEREIS Blv
in some at least of the feet, in addition to simple winged capillary bristles. ' ,

S' I

{

Minute form parasitic in SyHids, , , , , . . . LABROROSTRATUS,de St. Joseph.
No tentacles.

(

~ir;:~ed Ma~d~bles s~all or absent, the three anterior pairs of denticles COlli-}DRlLONEREIS, Clpd.
ca 'llar SIStlllg of sImple hooks, . , . , , , . ,

bP; tIe! Mandibles massive, the three anterior pairs of denticles consisting of)
rIl toothed plates, or of one pair of hooks and two pairs of toothed JARABELLA, Gr,
ony. plates . . . . . . . . . . .. .

ONUPIlIS, Aud. and Edw.
, HYALIN<ECIA,Mgr~
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KEY TO THE SPECIES OF EUNICIDlE FOUND ON THE FRENCH AND ENGLISH COASTS
OF THE CHANNEL.

Genus ONUPHIS.

Tentacular cirri arise from the anterior border of the second segment. Tube flattened, made of small stones
and shells. . . . . . . . . . . . . . . . . . O.conchylega,M.Sars.

Genus HYALIN<ECllE.

Branchioocommence23-26thfoot. Tube translucent,quill-like. L., 100mm. . . . . . H. tubicola,O. F. Miiller.
Branchioocommenceon 4th segment. Brownbandson dorsumpermanentin spirit. Tubeof smallshells

and stones. L., 60 mm. . H. Grubii,Marenz.

4

Genus EUNICE.

. Body with numerous olive brown bands and spots, speckled with white. Maximum number of filaments of
branchioo,sixteen. L., 120 mm. . . E.fasciata, Risso=Harassi,

Aud. and Edw.
Three reddish bands on the back of each segment. Maximum number of filaments of branchioo, five, on

the 30th foot. L., 60 mm. . . . . . . E.vittata,DelleOhiaje=
limosa, Ehlers.

Genus MARPHYSA.

Branchioo commence on 21st foot, filaments of branchioo, arising from nearly the same spot, forming a tuft.
Maximumnumberof filaments,eight. L., 400to 600mm. . . . . . . . . M. sanguinea,Montagu.

Branchioocommenceon 14th foot, forminga comb. Maximumnumber of filaments,abouttwenty-five.
L.,160mm. . . . . . . . . . . . . . . . . . M.Bellii,Aud.andEdw.

Branchiooconsisting of a single filament. L., 15 mm. M.* fallax, Mar. and Bohr.

Genus OPHRYOTROOHA.

Small form. Segments with a girdle of cilia. L., 4 mm. O.puel'ilis, Olpd. and Meczn.

Four eyes.

Genus AMPHIRo.

Branchioo commence on 16th segment. L., 9 mm. A.* Johnstoni, Lang.

Genus LYSIDIOE.

Head broad, flattened, with a median notch; tentacles short. Red spotted with white, the 4th segment
entirely white. L., 100 mm. . . . L. ninetta, Aud. and Edw.
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KEY TO SPECIES OF EUNICID.LE-continued.

Genus STAUROCEPHALUS.

Palps earlike, not jointed. Back with brilliant red bands. L, 20 mm.. . . .
Palps and tentacles jointed. Body colourless, covered with small glands, 4 eyes. L., 18 mm.
Palps and tentacles jointed. Body colourless,no small glands, 2 eyes. L., 15 mm.

. S. 1'Ubj'ovittatus,Gr.
. S. ciliatus, Kef.
. S. pallidus, Lang.

Body greyish, very narrow, 1 mm.
L.,200mm. . .

Genus N EMATONEREIS.

2 eyes with short subulate tentacle arising between them.
. N. unicomis,Gr.

Genus LUMBRICONEREIS.

f Simple winged capillary bristles only in the anterior segments. Spines
Large black. L.,120mm.. . . . . . . . . . . L.fragilis,O.F. Miiller.
forms.

l Simple winged capillary bristles accompanied by winged hooked crotchets
in the anterior segments. Spines yellow. L., 500 mm. . . . . L. impatiens, Clpd.

{

Three winged hooked crotchets, no capillary bristles in the posterior
S II segments. Front edge of mandibles furnished with very small double
f ma teeth. L., 21 mm.. .. ... '" L.* labrofimbriata,de St. Joseph.
orms. One winged hooked crotchet and one capillary bristle in the posterior

segments. Supports of the maxillre very long and narrow. L., 14 mm. L.* pamdoxa, de St. Joseph.
. ( The jointed bristles in the anterior segments with very long terminal pieces. Head
Jointedbristles conical. . . . . . . . . . . . . . .

presentin

i

.

some of the
feet. The jointed bristles in the anterior segmentswith short terminal pieces. Head conical

Head. globular. Stalk of jointed bristles short and massive. . . . . .
Genus DRILONEREIS.

Upper dental apparatus with five pairs of jaws. Left maxilla with several small teeth at the base.
L., 20 mm.. . . . .. """"'" D.* macrocephala,de St. Joseph.

Upper dental apparatus with four pairs of jaws. Left maxilla not toothed at the base. L., 90 mm. D.* filum, Clpd.

Genus ARABELLA.

Upper dental apparatus with five pairs of jaws. Lower part of the maxillre with numerous small teeth.
L., 250 to 450 mm. . A. ij'icolor, Montagu = Maclovia 0:.

gigantea,Gr. .<:0
* Not yet recorded from the British area.

No jointed
bristles in any

of the feet.

L. Latreitti, Aud. and Edw. =Naj'.
donis, Gr. = Edwardsi, Clpd.
= tingens,Kef.

L. gmcilis, Ehlers.
L.* coccinea,Ren.
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KEY TO THE GENERA OF SPIONIDlE FOUND ON THE FRENCH AND ENGLISH
COASTS OF THE CHANNEL.

A. Fifth segment not enlarged, without special strong bristles.

Branchiooon all the bristle-bearingsegments,includingthe first. Spio,Fabr.

j

Anal cirri present. Dorsal lamella free from
No dorsal branchia Microspio,MesniI.

winged hooks. Anus funnel-shaped. Dorsal lamella attached to
branchia. . . . . . . . Nerenides,Mesnil.

D I . d

j

Anal cirri present. Dorsal lamina free from
orsa -wmge. "

h k . branchIa Aomdes, Clpd. (sens~t Mesllll).00 s In some A f I h d D 1 I . If th ts nus unne -s ape. orsa amma more or ess
- 0 e segmen. attached to branchia. . . . . . . Nerine, Johnston.

Branchioopresent or absent from second segment. Absent from several of the following
- spgments. Presenton the twelfth to thirteenth segmentand followingsegments. Pygospio,Clpd.

Head with lateral

{

No branchioo. Two of the ventral bristles of the first foot much thicker than the
horn-like others Spiophanes,Grube.

projections. Branchiooon all the bristle-bearing segments. . . . . . . . Reolelepis,Blv. (sensuMalmgren).

Head without
lateral

horn-like
projections.

Branchire on
the second

and a number
of succeeding

segments.

B. Fifth segment enlarged, furnished with special strong bristles.

Branchire commence on the second segment
No branchire before the sixth segment

Boccardia, Carrazzi.
Polydol'a, Bose.
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KEY TO THE SPECIES OF SPIONIDlE FOUND ON THE FRENCH AND ENGLISH COASTS
OF THE CHANNEL.

Genus SPIO.

Prostomium rounded in front, usually four eyes, winged crotchets with two points commence at thir-
teenth to fifteenth segment. Anal cirri, four. L., 30 mm. . S. martinensis,Mesnil.

=filicornis, Fabr. (1).
Genus MICROSPIO.

Prostomium terminated by two rounded bosses, eyes four, anal cirri four. Winged crotchets commence
ventrallyoneighthfoot. L.,10mm.. .. . . . . . . . . . . M.atlantica,Langh.(1).

Genus N ERENIDES.

Prostomium very pointed, four eyes, lamella as long as and joined to branchia. Winged crotchets with
two points. L., 70 to 100 mm. . .. *N. longirostris,de St. Joseph.

Genus AONIDEs.

Prostomium pointed, four eyes in a line. About twenty pairs of branchire. Eight anal cirri. Winged
crotchets with two points. L., 80 mm. . A. oxycephala,Sars.

Genus N ERII'i'E.

.

j

Dorsal lamella long~r t~an and compl~tely attached to the branchia in the first .
Wm ed crotchets fifty segments endmg In an obtuse omt. L., 160 mm. . . . . . N. fohosa, Sars.
wit~ one point. Dorsal lamella attached for about tEree-quarters of the length of the branchia,

then diverging and ending in a sharp point. L., 60 mm.. .. . *N. Bonnieri, Mesnil.
Winged crotchets with two points. Head terminating in a sharp point; colour green, L. 70 mm. . . N. cirratulus, Delle Chiaje.

Genus PYGOSPIO.

Branchire on second bristled segment present. Stalks of winged crotchets without a distinct swelling.
L., 10 mm.. .. '.. P. seticornis(CErstednec Fabr.).

No branchire on second segment. Stalks with a distinct swelling. L., 10 mm. . P. elegans,Clpd., Mesnil.

Genus SCOLELEPIS.
Winged crotchets with three points. L., 180 mm. . . . . . .
Winged crotchets with two points. Head and back marked with black pigment. L., 75 mm.

* Not yet.recorded from the British area.

. S. vulgaris, Johnston, McIntosh.

. S. fUliginosa,Clpd.
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KEY TO THE SPECIES OF THE SPIONIDlE-continued.

Genus SPIOPHANES, Gr.

Tube dweller. Number of winged crotchets, eleven to fourteen. Anal cirri, two. L., 50 mm. . S. bombyx,Olpd.

Genus POIJYDORA.

Abnormal bristles of fifth segment with a comb-like fibrous crest. Dorsal bristles present on first segment. }*P (), It . Mesnil
Branchioocommenceon seventhbristle-bearingsegment. L., 8 mm. . . . . . . . ttUeryt, .

Abnormalbristles endingin a singlehook

l

Posterior segments with two or three .needle-like spines. }P ill ted
without lateral teeth or spines. Branchioo L., 20 mm. . . . . . . . . . . creca, rs .
commence on the eighth bristle-bearing Posterior segments without needle-like spines but with

}
p fl Olpd - pusiUa

segment. Number of winged crotchets bundles of very fine bristles tapered at each end. L., 20 'J av}, . - ,
usually three or four. . . . to 50 mm. . . . . . . , .' . osep1.

Stem of winged erot-

t
c.hets with a bulge. P . . h 1 d 1b . 1 t

.
t . .

}B h ' osterlOr segments Wit arge orsa l'lst es ermma mg 111 P 7 I 01 dranc 100commence a t 0 g ho 1 L 50 . lOpum, p.on seventh se ment. s ~n 0L '! mm. . . . . . .' . .
N b f

g,
d PosterIOr segments wlthou

.

t strong hooks. Ex:tremltles wIth }P .t. t J hnsturn er 0 wmge . 1 bl k . . CHa a, 0 .
t h t 11 ) more or ess ac pIgment. L., 20 mm. . . .ero c e s usua y

eight. . . .
Branchire commence on the eighth bristle-bearing segment.

!

Abnormal bristles ending in a truncated tip with nearly P d't b ta Jac
St f . d t

j

equal teeth, sometimes with a brush of fibres. L., 10 to . qua rt 0 a, .em 0 wmge cro-
h t 'th t b I 25 mm., . . . . . . , . .

N
c e S

b
wl °

f
u a

t
U
h

g
te. Branchioo commence on

.

tenth segment. Abnormal bristles }*p Gi .d ' ""'esnl
' lurn er 0 cro c e s ' th II t th .d L 8 . al t, jJ.L .

f th t fi WI a sma 00 on concaveSI e. ., mm. . .
rom ree 0 ve . Branchioocommenceonseventhsegment.AbnormalbristleS

}

.

with a kind of hood on convex:side, wings of hood form- P. armata, Lang.
ing two unequal points on the concave side. L., 5 mm. .

Abnormal bristles
with lateral

teeth or projec-
tions in' addition

to main hook.

Genus BOCCARDIA.

Fifth segment with two different kinds of large bristles, L., 15 mm.

* Not yet recorded from the British area.

. *B. polybranchia, Hasw.

de St.
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KEY TO THE GENERA AND SPECIES OF THE CIRRATULID~ FOUND ON THE FRENCH AND ENGLISH
COASTS OF THE CHANNEL.

A transverse row of
tentacular filaments

(not distinctly
thicker than the gill
filaments) across one

of the anterior
segments.

A pair of
ten tacular
filaments
(distinctly

thicker than
the gill

filaments)
present.

Tentacular filaments appear

}

No eyes. An the bristles capillary. L., 26 to 40 mm. *Oi,'ratulusfiliformis, Kef.
on the same segment as Eyes present. Two kinds of bristles, capillary and }O' t l . t Moon
the first lateral gills. crotchets. L., 125 mm. . . . . . ~rrau us c~rraus, u er.

Lateral gills appear on one

)

or more of the segments
in front of the segment No eyes. L., 200 mm.
which carries the ten- .-
tacular filaments. .

Gilffilaments (few, four to eight pairs). Tentacular filaments inserted below gill fila-}D d . h u ill t d
ments. L., 25mm. . . . . . . . . . . . . . 0 ecacena cone ar m, rs e .

More than eight
pairs of gill
filaments.

Tentacular
filaments
inserted

above gill
filaments.

. Audouinia tentaculata,Aud.

Crotchets

{

Crotchets truncate at apex. Capillary bristles present in }Heterocirrus caput esocis, de St.
and all the neuropods. L., 16 mm. . . . . . Joseph. .

eyes t Crotchets bifid. No capillary bristles in neuropods after }Heterocirr1~s viridis, Lang = flavo-
presen . the third segment;. . . . . . . . viridis,de St. Joseph.

h d
. I .11 }*Tharynx (Heterocirrus) MarioniCrotc ets an eyes absent. BrIstles a I capI ary . . . . d St J h

'
e . osep .

* Not yet recorded from the British area.
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KEY TO THE GENERA AND SPECIES OF THE MALDANIDlE ON THE FRENCH AND ENGLISH COASTS
OF THE CHANNEL.

(

Back of head with several indentat ions. Teeth of anal funnel equal or

}

rtl
(E I ) I b . .

dh h .
h ,v,ymene ue ymene um ruo~ es

unequal. T e tree segments precedlllg t e anal segment wIthout Qf 'F 1 No small papilla) bristles. Breadth, 8 mm, L., 150 mm. . . . . . . g. .unne .
f 1 on posteriOrseg-

0 ana ments . . Back of head not indented. Teeth of anal funnel very unequal, some-
seg1hnt times with one long ventral cirrus. The two segments preceding the anal 1\ Olymene(Euelymene)CErstedi,Olpd.

WI segment without bristles. Breadth, 1 mm. L., 80 mm. . . .numer- P '
II dh api a) arrange ,

ous t.ee~ in two longi- Anal funnel with teeth of equal length. Crotchets of first three bristle-

posterior seg- directedupwards. . . . . . . . . . .
\ ments . .

Anal

}

Anal segment cup-shaped, with a central conical anus. Twenty-five to twentv-nine bristle- }L . hit d St J hsegment bearingsegments. Breadth,3 mm. L., 200mm. . . . . .'. . . etOe one e ypea a, e . osep .
without '

teeth Anal segment with a concave leaf-like appendage, on the surface of which the anus opens. }*p t I t t . I Qf
..

T t t b
. 1 b .

t B dth 3 L 130 e a oproeus err~eoa, g.or CirrI. wen y- wo nst e- earlllg segmen s. rea,' mm. ., mm. . , " .

* Not yet recorded from the British area.
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KEY TO THE SPECIES OF TEREBELLIDJE FOUND ON THE FRENCH AND ENGLISH COASTS
OF THE CHANNEL.

Capillary
bristles with

very fine saw-
like teeth near
the end. Three

or two pairs
of gills.

Capillary
bristles with
smooth tips
in seventeen
segments.

Three pairs
of branched

gills.

Each gill consists of a tuft of unbranched filaments. Three

}
pairs of gills. Capillary bristles in seventeen segments. Ten- Amphitrite cil'1'ata,O. F. Miiller.
tacleswithbrownmarks. L.,80mm.. . . . .

Capillary bristles in twenty-four segments.

}
Three. pairs of gills. Tentacles white. Amphitrite Johnstoni, Mgr.
L.,200mm. . . . . . .

Capi11ary bristles in seventeen segments.

}
Three pairs of gills. Tentacles orange. Amphitrite Edwardsi, Qfg.
L.,230mm. . . . . . .

Oapillary bristles in seventeen to twenty seg- ,
ments. ,!:wo pairs of gills. Tentacles)
white, body very red in front. Uncini in ~Amphitrite gracilis,Grube.
front part of abdomen in double rows. \

- Eyespresent. L., 100mm. . . . )
Capillary bristles throughout the body. Uncini with three or four rows of three to}1', bit (L ) la 'd . Lsix teeth. Tentaclesred. Eyespresent. L" 55 mm. . . . . . eree a eprroa pt ana, .

The eighth to seventeenth bristle-bearingsegmentswith a

}
double row of un~ini int~rlocking half-way.. Body red. or Potymnia nebutosa Mont.
brown, spotted wIth whIte. 'l'eutacles whIte or reddIsh. '

Uncini with

j

Eyespresent. L.,200mm.. . . . . .
two transverse The eighth to seventeenth bristle-bearing segments with a
rows of one, si~gle row of uncini. Body red or brown. Tentacles }

Potymnia nesidensis,Delle Chiaje.
two, or three brIght orange. Eyes present. L., 50 mm. . . . .

teeth. The eighth to seventeenth segments with a double row of uncini

}

placed back to back. Lower thoracic shields intensely red. L' h ./ Pallas
Tube fringed at the ends with strings of sand. L., 100 to anue conc t ega, .
270mm.. . . . . . . . . . .

Uncini without transverse rows of teeth, comb-like, with four to six teeth; the}L" ed Sa
terminal divisions of the gills very fiue and numerous. . . otmta m usa, v.

Capillary
bristles in the
thoracic region
only. Uncini
with six rows
of transverse

teeth which are
numerous in the

upper rows.

Each gill
consists of

a main stem
with numerous

branches.
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Capillary bristles
with smooth tips

in fifteen to seven-
teen segments j two
(rarely three) pairs
of branched gills.

Capillary bristles
with smooth tips in

sixteen segments j
one pair of

branched gills.

Capillary bristles
with smooth tips in

numerous (over
thirty) segments.
Uncini with two

transverse rows of
two to three teeth.
Gills, consisting of
simple filaments,

arranged in rows.

Capillary bristles

}

with smooth tips in
eighteen segments.

One gill, consisting of
four comb-like plates
arising from a single

peduncle.

KEY TO THE SPECIES OF TEREBELLIDlE-continued.

I
Uncini with two transverse rows, with three to five teeth. The eighth to

}
N'

seventeenth segment with a single row of uncini. Body red, spotted with _tCol:a ?e~us~la'tM (~)
nt.

, white. Tentacles dark red, short. Eyes present. L., 50 mm.. . . -zos enco a, ers...

~

Uncini with three to five transverse rows of three to twelve teeth,and a very

}
long projection at the posterior angle of the base. Gills brush-like, with Pista cristata,Miiller.
spirally arranged branches. Body and tentacles reddish. L., 75 mm. .

}

Uncini with three transverse rows of three to six' teeth. Body red,

}
spotted with brown. Tentacles red, sometimes spotted with brown. Scione macnlata, Dalzell.
L.,60mm. . . . . . . . .

Body orange, without any pattern on the skin. Tentacles spotted with red. }Th I .. t F b
Gills on two segmenw. L., 120 mm.. . . . . . . . e epus cmcmna us, a r.

Body marked in' a pattern with white line~. Gills on three segments.}",h 7 t QfL., 160 . . . . ..L, e,epusseosus, g.

Crotchets,with a long stalk in front part of body. Uncini, in posterior part, } Terebellides Stroemi, Sars.comb-lIke.L.,60mIll.. . . . . . .
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KEY TO THE SPECIES OF TEREBELLlDlE-continued.
Capillary bristles With

}

smooth tips ~n fifteen Crotchets with a long stalk in front part of body. Uncini in posterior part. }Trichobmnclws glacialis, Mgr.segments. O:l11s,t~ree Bodyorange. -Tentaclesviolet. L., 30mm. . . . . . .pairs, each gIll consIst-
ing of a single filament.

Capillary bristles (
smooth. None of )them winged.
Body and tentacles I

orange. ~

Capillary bristles

{

smooth. Some of
them slightly

winged.
Capillary bristles {denticulated.

No
gills
and
no

blood.
vessels.

Number of segments with capillary bristles about twenty-eight to

}
sixty. Uncini appear at ninth bristle-bearing segment. Six pairs PolycirruscaliendrU'ln,Clpd.
of nephridia. L., 30 to 100 mm. . . . . . . .

Number of segments with capillary bristles about twenty.eight to

}
forty. Uncini appear at seventh to ninth bristle-bearing segment. Polycirrusaurantiacus, Grube.
Three pairs of nephridia. L., 80 to 100 mm.. . . . .

Conspicuous red blood. No uncini in the first twelve bristle.bearing

j
*p I' hre t d al d

segments. Six pairs of nephridia. L., 16 mm. . . . . 0 YCtrr1bs ma 0 es, p.
Entirely colourless. Uncini appear at the seventh to tenth bristle- *p l' t . t' L h

bearing segment. Three pairs of nephridia. L., 16 mm. . . . 0 yctrrus enutsefB, ang s.
Colourless, or very slightly tinged with yellow. Number of segments,}*Polycirrus denticulatus, de St.

with capillary bristles, about fifteen.. '. . . Joseph.

* Not yet recorded from the British area.
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KEY TO THE GENERA AND SPECIES OF THE SABELLIDlE FOUND ON THE FRENCH AND ENGLISH
COASTS OF THE CHANNEL.

A. Ventral bristles of the thorax of two different kinds, namely simple winged capillary bristles and uncini.
Gill filamentS

{

The two parts of the branchial crown unequal. Dorsal bristles of the }S . h' S It " V'arising thoraxof onekind. L., 260mm. ... " . . ptrograp tS pa anZtt, IV.
from a The two parts of the branchial crown equal. Dorsal bristles of the }B" It' . M tspiral base. thorax of two kinds. L., 130 mm. . ',' . . . .' tsptra '170UtCornzs, on '.

Dorsal briStleS

}

f d
. I I

}f th th f Tube 0 mu. GIl filament3 ong, S b 11 . S0 e orax 0 40 L 200 a e"a pavonzna, avo
N one kind. No eyes. mm.." mm.. . .

j .

J

0 eyes . E es on the lower art of some of
}

.."GIll near the Dorsal brIstles of

}

~h'll fil t.P L
,

75

"

Potamella reniformzs, Mu
filaments end of the thorax of two N e gi alle~h c. ., mm. .

not the gill kinds, namely 0 eyes on gl a-

}

NO otocysts. }
. .

forming a

!

filaments. narrow winged bristles ments.. ~wo .eye~. L;, 20 mm. Potamzlla Torelh, Mgr.
s iral. and shorter on ~el'IS ~mlUm, Two otocysts. }

..
p spathulate bristles. and SIXor eIght on L. 20 mm. Potamzllazncerta,Lang.

anal segment. "

l
' Eyes near the end of gill filaments. Tube of sand, small stones, and

J
B

'

h .' . 1 'U tfragmentsof shells. L., 100mm.. . . . . . . . rancwmmaveSICUtOSUm,mon .

Peristomium
produced

to
form a
collar.

Pel'~stomium

}
Eyes in peristomium and anal segment. Two otocysts in first bristled segment. Gill }Amphiglena mediterranea,Clpd.wIthout a -filaments five on each side. Number of segments about forty. L., 8 mm. . .collar.
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B. Ventral bristles of the thorax of one kind, namely, either uncini or crotchets with a long stalk.

Ventral bristl.es. of}Each gill filament c!,-rriesa number of eyes. Two clublike dorsal appendages arise }Dasychone bombyx, Dalyell.thorax UllClnI. fromnear eachpaIrof eyes. L., 30 mm. . . . . . . . .

Crotchetsin abdomenwith a longstalk. Gill

}filaments five on each side. No long secon- .Haplobranchusrostuarinus Bourne.dary branches to the filaments. L., 6 mm. '
Gill filaments three or four on

}

Uncini in each side. Peristomial collar
abdomen. present. Eyes in ant~rior

.

OriaArmandi Clpd.Secondary and anal segments. Bristle- ,
branches bearing segments in abdo-

of gills of men, six to seven. L., 6 mm.
unequal Gill filaments three on each
length side. No peristomial COllar.

}

reaching Eyes in anteri~r and a~al Fabriciasabella Ehr.
the same segments. Bristie-bearmg ,

level. segments in abdomen, three.
L.,3mm.. . . .

Dorsal bristles of thorax

}

.
of two kinds, namely, Gill filaments eight 'to twelve on each side.
bristl.es with long Secondary. branch~s short, of equal length.

!
Jasmaneira eleans de St. Joseph.taperIng ends, and Two eyes III anterIOrsegments. Number of '9 ,

others with short spa- segments, thirty-five to forty. L., 15 mm.
thulate ends. . . .. .

Gill filamentS

}

c~;~e~t:~ No eyes on peristomium.. Gill filaments not enlarged near the ends, Myxicola infundibulum, Renier.
membrane mud-dweller,tube.gelat;nous. ~arge,,:orm. L., 220mm. .'.' . .

reaching E~es pr~sent on peristommm. GIll filaments enlarged near theIr tIpSJ MyxicolaDinardensis,de St. Joseph.
nearlyto mhabitsoystershells. . . . . . . . . .}
their tips.

Ventral
bristles

of thorax
crotchets

with a
long
stalk.

KEY TO THE GENERA AND SPECIES OF THE SABELLIDJE-continued.

Gill filaments
not

connected by
a fine

membrane.

Dorsal bristles of thorax
of one kind, namely,
capillary bristles with
long tapering ends.
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KEY TO THE GENERA AND SPECIES OF THE SERPULIDlE OF THE FRENCH AND ENGLISH
COASTS OF THE CHANNEL.

Operculum on
the right of
the median
dorsal line.

Operculum on
the left of the
median dorsal

line.

Uncini with many teeth, the last tooth longer, broader, and blunter than the others. Tube spiral.

1

Tube semi-transparent. Common on Sertularia abietina. Ten to}Spirorbis spil-illum, L.=lueidus,
No brood ouch sixteen bristle-bearing segments in the abdomen. . . . Mont.
in operculum. Tube opaque on lobsters and crabs. Sixteen to twenty bristle-bear- }Spirorbis sinistrorsns, Mont. =armo-

ing segmentsin the abdomen. . . . . . . . rieanus,de St. Joseph.

{

Operculum resembling a barrel. No sickle-shaped bristles in the }S' b' t M t
Brood pouch in' third bristle-bearin segment. . . . . . . . ilnror tS eorrnga ns, on.

operculum. Operculum smooth. ~;ickle-shaped bristles {Hepatic pigment violet. }*Spirorbis Pagensteeheri, Qfg.
in the third bristle-bearing segment. Hepatic pigment red. *Spirorbis pusillus, de St. Joseph.

~o brood POUCh

}

Four bristle-bearing segments in the thorax. . . . .{*SpirOl'~is Malal'di, CauIlery and
III operculum. Mesllll.

Operculum not Three bristle-bearing seg- No teeth or excrescence on operculum. Spirorbis borealis, Daudin.
strong

t
ly C

donvex ments in the thorax. {Teeth or excrescencespresent on operculum SpirorbiscormGarietis, Phil.a en .

Brood pouch

}

in operculum. Top of operculum with serrated edges. . .
t

Ope
lrculum No serrated ridges, a smooth rim round the operculums rong y convex

at end.
* Not yet recorded from the British area.

*Spirorbis militaris, Clpd.
Spirorbis grannlatus, L. nee Lang.
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CiU

,

i d~ePlYh

,

?llOWedout a
,

t

{

NO OP~i:'

,

CUhln~."

,

No sic

,

kle'''
,

haped b

,

ristles present

'

in the thorax. ~Protula tubularia Mont.
!1 back wIth very numerous and L, mthout gIlls,20 to 45mm.. . . . '. . . . ~ '

very small teeth, terminated' 0
~bt,a StOl~tspine. Tube not OP

,

e:culum globular" tr~nsparent. Some sic!de.shaped bristles with }Apomatus similis,Mar. and Bohr,
,-,spIral. . , . . wmgeq stalks 'present I~,thorax. L., ,8 to 10 mm. . , . '"

Uncini with about fourteen

{

I
"

h d f' . h d b h
df}

'

e
t th I t t th

'

b d Two opercu a at teen 0
'

stems
,

WIt secon ary ranc es. En s ° F 'l ' . " Ok:OJ ,ee, as 00.. roa er, , ' " I d
' "

L ' ~pgrana zn~p,exa, en.
e bl t d I th th gIlls not en arge. ,,5 mm., . . . . . ,. ' ,'" uner, an 'arger an e
l'J others. Tubes vel' slender , ' " . ., ! ",' .

.:'"' ' t t ' . Y , No operculum. , Ends of gills club-shaped and hollowed out. L.,6 mm. Balmaczna Dysten, Huxley.
In er winIllg. , ., . ."'" " , ,," " ' '"

~ " ' ,

::; UnciiIi with eight or nine teeth,

{

TUbeaql:terenthsually,,;ith three ridges, the centre ridge projecting in

}
. the' last tooth hollowed out a sharp tooth over ~heOrifi

,

ce: ,Operculum with two P
,

rOjections
,

on the :Pomatoceros triqueter,L.
underneath like a gouge. stem, flat at the to~or conical; withor without one to three spiI).es , ~

' U' ;. '
th fi t

'

t th

{

Operculum funnel-shaped
,

' margincreilate. Gills about th
,

irty on each}S la .," 1 . LncmI WI ve 0 seven ee, . , N b f h ' . , . ' h fi ' L" e1]JU ver~cu ans, .
.. the last tooth stronger than sIde. UIll er 0 teet m. uncm~ of t .ora~ ve. . ,,20 to 50 Ifm. . ..'" " th th b t . t d l '

k Operculum funnel-shaped wIth a clI'cle of spmes, wIth thorns on theIre 0 ers u OIn e Ie, . , " " ' ," ., ' .. ..
them, ,,' " p , spII.1es ans,mg from the "centre. ' N

"

'urn

",

ber of,Jeeth .m~~cmI
,

oft

,

'

,

l1

,

' orax }Hydro~desnarwegtca,Gunn,
, . '0' . seven. Gllls,about ~fteen to seventeen on each .BIde:..,L., ~OItItIJ.. .

0 ,

-',,'

KEY TO 'rHEGENERA AND" SPECIES OF THESERPULIDLE-r.:ontinued.

c"

-"

"'1

z
0
1-3
1?;1
U1

0
Z
1-3
::t1
1?;1
t"'~
1-3
1-3
0
V-I
~
t"'

I-Q
0
t"'
<-1
Q
::t1
t!:I
>-3
p.-

o
"':J

+-3
0
i:d

.§:)
q
>-
~

00
....




