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FOREWORD o

_ One of the most urgent tadcs of soologista in our cmntry ia to
atudy in detail the composition of the a.nimal populations of our. seas aud-
land. Even though intensive investigations of the fauna have been con-
 ducted in our country for many decades, thcre are still groups o.f a.nilall
which have been very little studied, Sponges (Porii‘era) figure pmninqnt-l,y -
A.au;ong this group, Our kmwledge of the specific composition of the spon= |
ges which inhabit the seas of the Soviet Union is eactrenely incomplete and
i‘ragmentary, while the available classification of sponges ha.s beeono out
of date id many respects and has been scarcely developed at all in ita na-

Jor part. ‘Yet sponges form an' mdependent group of the aninal kingdom, a
-group of.t‘erring a great deal of interest to science, )

Study of these exbrenely primitive multicellular animla is exc.op— B
tionally importa.nt i‘or the correct mterpreta.tio§ of the origi.n of the
Hetazoq. Data on the embryology, physiology and mrphology or sponges rorn |
part of the most: important evidence for the theory that lultieellular .
animals arose from unicellular flagellated progenitora.

w:.dely distributed in the seas, frcn the littoral to the abyual
dcpths, and occurring often in large aggregations, sponges play a sclgnifi-f '
cant part in the overdll marine economy. They form part of a multitude of
biocoenoses and are guide forms in a number ’ot} .that. Similarly to oth_tr
aninals inhabiting the seas, sponges may be used to characterise th; hydro-
logy of this or that body of wa.tu-, as well as to snbatantiate nrions ‘
kinds of hydrobiological eonclusl.ona._f liany ‘stenobiontic sped.u of sponges 8

are excellent indicators of pbysico ni:clal*conﬁ.td.ona 4n tho areu which

‘these animala inhabit,




Sponges also have a direct practical inportence. The ao-eallod

bat.h sponges representing objects ‘of comuerce in a mnber of countriu

at the present time_ are u;uversally known,. Soua herny sponges contain .

~ large quantities of iodine and may serve as the initial raw mteria]_ 1n
the preductioﬁ of iod{ﬁe._ A ffeshwe.{er"spenge i_a ueed in honeoepathy -
" and in the treatment of rheunstism, In the past iodine-containing pro-“ B
pa.rati'ens made from sponges were taken internally in the event of goi=

vter. Sponges are used in varijous branchea of industry. for exauple. v

in cleansing and pollshing metals, in pol,ygraphy etc, o \ p_._hf‘\'

Sponges uould probably be used even more uidely if they were

studied as intensively as are other comsercial aimals,

 The aforegone charact.erlzes only to a small dsgree the d.gnifi- '
cance of qmn,gee, but it dxows neverbheleaa how inportant it is to stu.dy
this spec:.fic group of an:lnals. Yet for a nunber of reasons mtmtic ‘
study of sponges had been neglected in our country for a long time, .
search on>spox'lges from the seas of the Sevie.t Union began again only a
- few years ago in the Institute of Zoology of the AN SSSR, ' The first re-
.sult of this research is this g\nde to oorneoailiceous apongea of our |

nox'bhern and far eastern seas,

The extremely rich collections which' are presemved in the Institute

of Zeolog_y of the AN SSSR, inéludipg over 6 thweand specimens of corneo~
siliceous epongee alone, served as f.he material on the basis of which cor-
neosiliceous sponges were atudied and fhis key was, uritten. The mtexialo ~
that have been cla.esified and studied in full a.re rmn the ea.rlielt. col~
lections gathered by E.G.Vosnesenskii ove:r hundred yea.rs ago J.n the north

: Pac:.f:.c Ocean, from the nunercus collections obt.ained at a lat.er date by
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’ various Russian éJcpeditions to f.he Arcti.'c and, Pauific Oceans, nain]y
.' during the period of 1900 to 1938, as well as by the 19#7-19#9 expodi
tion of the Inst.itut.e of Zoology of the AN SSSR and Pacific Institute
of Fysheries and Oceanography, and by the "Vityaz"' eaqaed:z.tion ot the A E
Institute of Oceanography of the AN SS5H in 1949-1950. ’

Collecmcns i‘rom the Ba.rents Sea, partly fram the White, Ka.ra
and Laptev Seas, are most abundantly represented, Gollections from the

- Bast Siberian and lGhukch:-!. Seas are very scant and are na.in],y from aha.l-
low littoral regions, Collections from the Bering and Okhotsk Seas and

_from the Sea of Japan are fairly large quantitatively, but do not cbnr. R

to a sufficient extent the various regions of. the far eastern seas,

Only a negligible portion of this material had been identified
in the past by K.S.Mereshkovskil, B.A.Svarchevekii, L.L.Breitfuss md, -
particularly, by P.D.Rezvoi and M. Bur?on._ Komover, t.he author was com=
peiied to re-idantifj even this portion of the collections in4order to
verify the descriptions of a nusber of species and to correct pos'a.ibille
inaccuracies in classification, Suéh inaccuracies were indeed found in -
a number pf instances, )

' Despite the abundance .of material, we are forced to state that
‘there are not enough whole specimens, Hany specinms; particularly those
of fragile éﬁonges, are represented by fragﬁients whi: ¢h freqﬁen,tly make
it impossible to clearly‘visﬁalize the body -shapes Yet wo have iaeoone

convinced fi: the process of our research that the shape of the body can ‘

often be used as a fairly importa.nt additd.on&l rea.ture in the idantiﬁca—_ .

tion of sponges,
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Descriptions of the previpualy knom speciea of sponges preaentod

in the systematic part of this work have been,i‘or the most part, considarab];l

- expanded, defined with greater: prec:.s:.on and, in some instances, corroetod p.5 |
' on the basis of analyses of the materials found in collections, ' |
' Furhhermre, a number of genera and families of sponges included
into the present work have been re-examined, In dning 80, we admed st pre~.
sériting the systematic classification of sponges in a more na.t.ﬁrai form,
‘We were able to carry out this task only in part, since it reqzi;-e_a at.w

of conaiderabljr more. extensive materials | than those used in the present
work, | T - A ‘ | ‘ . |

In view of the difi‘iculties involved in idéntifiéation of spohges‘ |
and because of the obvious inadequacy of descriptlons alone, part.lcularly
close attention was paid t:l};uuetrations accompanying the des::riptions.
Most species of sponges are furnished with drawings~of ‘squulen and yith
picturés showlng their extemal appearance, A considerable portion of th’gsq
| illﬁsérations is original, only a few have been borrowed frgxi W.Lundbeck,
M.Burton and other authors, o

This work includes descr:t.pt.ions of 2L4 forms of sponges belongi.ng
to 191 species, 55 genera and 17 families, It is obnous that these spe-

" cies do not represant the entire fauna of corneosiliceous spongoa of our

~_ northern and far eastern seas, _We can mtic.ipate with certainty that fur-

ther research will reveal mniy new species : of sponéea,particularly in
the far eastern seas, which have been least’ thorcughly st.udied in this

respect.

o amae e
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This work is the fii'st atﬁempt to present tﬁe oxitira diversity of
| the corneosi]iceoué sponges populating our» northern and far eastern waters
in the form of a key and is évidently not free of shortcomings, mainly due
to ﬁhe insufficiently detailed study of certain g_enera‘ and fami]iea of
Spdngeé. o . » |

. The author feels it his duty to express his pgofouhd gratitude to
the director of the Institute of Zoology of the AN SSSR for creating excep~
tionally favourable conditions for these investigations, The author re-
ceived a great deal of assistance in his work from’ professors A.V.Ivanov,
A.A,Strelkov and P,V,Ushakov, and wishes f.deipress his sincere apprecia.-'

 tion for it.




-~ [ty X [ SR
T BEFP NS

3. M

'}}mxmm&m

..

N PPN

M.

.M.
M.

R

M.
M,
M.

.M.
M.

.M.

.M.

M.

Iu.
M,

.........

.........

.......

Genus :
2. Xek Rhapludotheca Kent
i. Rh arctica Hentschol 1929

Y N A L

. e'e a2 a &
s 2T a e =
e & s o

..‘.-

Cartor, 1874)

o e o 2 s e &

Order m CORNACUSPONGIDA
1. m Mycahdne
1. SR yoate Gray, 1867

lobata (Bowerbank, 1866)
. papillosa Koltun, sp. n.
p. papillosa Koltun, ssp. n.. . .
. p. dulkeiti Koltun, ssp. n. . .
ochotensis' Koltun, 8p. n

. thaumatochela Lundheck 1905
hispida (Lambe, 1893)
helios (Fristedt, 1887)
loveni (Fristedt, 1887)
retifera Topsent, 1924
. lingua (Bowerbank, 1866)
. L. lingua’ (Bowerbank, 1866)

. placoides (Carter, 1876). . .
adhaerens (Lambe, 1893) . .
. a. adhaerens (Lambe, 1893)
a. fibrosa Koltun, 1958 . . .
a. arctica (Fristedt, 1887)

. toporaki Koltun, 1958 .
tylota Koltun, 1958
cucumis Koltun, 1958
lindbergi Koltun 1958
longistyla Koltun 1958
Iapomca Koltun, sp. n.

..........

PP Y

' SYSTEMATIC INDEX OF THE SPECIES,
CUCTEMATHYECKHH YKASATEIDL BH/I0B

...........

1870 . .

) 3. B9 mycale Hentschol, 1928
intermedia (O. Schmidt, 1874)

L I L T R e N . T IS SR S

1. B8 & dochizidae

Gﬂ ﬁcbmopluma I)lorman,’1882 ) '

pennatula (0. Schmidt, '1875)
bihamatifera (Carter, 1876)
ramosa Koltun, 1958 . .
lycopodium (Levinsen, 1886)
gracilis Koltun, 1955
cupressiformis

infundibulum (
minuta (Lambe, 1900)

ty,
e e e i . e
D L R R T R
L I R T T R
.. o o .
T S S S T T ST R
Rt T N T
L T L O A T Y
L S S S S T
. . . . . « . . - . .
A N
L S S S S S R ) ‘.
' . [N
.

R

[
+

o
i

§




SNPIPOAR SRS

UM e eSSk Tt

SN P
RBARISN

[ R, A T

i e e e

- Systematic index of the spec.ies

[ A

8 Cucmenaniunecxuli yxagamesv eudos
 Genus ‘ Q,Pg‘
2. Pox czadorhiza M. Sars, 1872 A
1. C. arctica ‘Burton, 1946 . . . . . . . . . . . 0 0 0 0 e e e e e e . 79
2. C. bathycrinoides Koltun, 1855 . . . . . . . . . . .. S e e e e 80
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102 i 1. M. ]'ragzlts Koltun, 1955 . . . . . . . . v v v v vh v v v i e e e .. H3T
f 2. M. spirinae Koltun, 1958 S . 2
. 3. M. ochotensis Koltun, s S & N
: 4. M. zenkevitchi Koltun,' S R "
o S : 9. Pox Ariemisina Vosmaer, 1885 ' S
’ i. 4. apollinis (Ridley et Dendy, 1887) . .. . . . v . .'v'u v v . 1400 . o
2. A. arcigera (O, Schmidt, 1870) . ..« . . . . . L. v V00w . 14 . : ‘
105 3, A, /olxata {Bowerbank, 1874) e e e e PR e e e . . - 142, ) .
105 4. A, stipitata Koltun, 1958 . . . . . . L . oL v v 0L Ve e e e, ... 42 .
; _ : : :
A boop
L ¥
" §




: Systematic index of the species
10 Cucmemamuseckuil yxasameadp eudos
‘.‘-'

10. %ou%rcepia. Carter, 1874

1. F. topsenti Lundbeck, 1905 .
2. F. fabricans (O. Schmidt, 1874) - .
3. F. uschakowi (Burton, 1935) . . . . . .. . . . ..

4. F. bilabifera (Burton, 1935) . ... . ., . . . . .. 0. ..
5. F. japonica Koltun, sp. n. . . . ., .

BB 1ophon Gray, 1867 -

R L T S Y

L T S [ S

1. 1. piceus (Vosmaor, 1881). . . . . o e

-
. e e e s

ia. I. p. piceus (Vosmaer, 1881) . . . . . . . .. . . .. :
16. I. p. dubius (Hansen, 1885) . . ... . . . . . . .. C e Ve e al
iB, I. p. abipocillus Koltun, ssp. n. . . .". . . . . . . . .. oL .
Ar, 1. p. pacificus Koltun, 195 e e e e e e e e e
;n. 1. p. oricn}t{ali‘s Kolltun, 83D M o 4 e e e e e e e e . e
. [I. dogieli Koltun, 1955 . e e e e e e e e e e e e e e s
st Faniily o
VII. Cem, Tedaniidae
1. Pog T'edania Gray, 1887
{. T. suctoria O. Schmidt, 1870 . . . . . .. e e e e e v
2. T, gurjanovae Koltun, 4958 = . .-.. . . . . .. e e e e e
3. T. microrhaphidiophora Burton, 1935 - . . . . . . . . . . . . .. e e
. 4, T. [lezistrongyla Koltun, sp. m. . . . . . .. .. . . .. . -
5. T. dirhaphis Hentschel, 1842 . ., . . . . . . .. . .. e e
6. T. digitata (O. Schmidt, 1862) o e e e e e e e e e .
7. 2. fragilis Lambe, 1894 . . . . . . e e e e e e e e e D e
: ’ Fami C :
VIII. Cem. Crellidae
) 'T ﬂi{ Grayella Carter, 1869
. 1. G. pyrula (Carter, 1876) e S . .
2. G. pertusa (Topsent, 1892) Comit e e e e e e e e e .
IX. Cem. Hymedesmiidae
GeNWR 11ymedesmia Bowerbank, 1864
1. H. trichoma Lundbeck, 1940 .+ . . v . v . u v e e e e
2. H. truncata Lundbeck, 1910 e e e e e e e e e e e e e e e
3. H. paupertas (Bowerbank, 1866) . . . . . . . . e e e -
4. H. bractea Lundbeck, 1810 . . . . . . . . o ool 0o 00w ..
5. H. dermata Lundbeck, 1910 e e e s Ve e e e e e e e e e
6. H. irregularis Lundbeck, 1910 . . . . . . . .. ... N
7. H. longurius Lundbeck, 1810 . . . . . . . . P P
8. H. storea Lundbeck, 1910 e e e e Ve e e e e e e e
9. H. nummulus Lundbeck, 1910 e e e e e e e e R
40. H. similis Lundbeck, 1940 . . . ..+ ¢ . . o v 0 oo . P
41. H. occulta Bowerbank, 1874 e e e e e e e e e e e
42. H. peachii Bowerbank, 1882 . . . . ... .. .. L0000 000
13. .H. platychela Lundbeck, 1940 . . .. . . . . . . . .. s e
i4. H. procumbens Lundbeck, 4910 . . . . . e e e e e e . R
Genus :
. 2. Pog Leptolabis Topsent, 1904 -
d. L. assimilis Lundbeck, 19égmt’. e e e e e A
. 3. Pox Crellomima Rezvoj, 1025
1. C. imparidens REzVOj, 1925 v « w o v v v v v e e e L
2. C. incrustans Hentschel, 1920 . , . . . . . . . .. . .. e
: Gemus e '
_ - 4; Pog Herceus Koltun, gen. n.
d. H. orientalis Koltun, BP. .+ v v v o Tu v+ v v 4 o %t Coi e
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. roemeri Henbschel 1929 .

. rugosa (Bowerbank, 1866) e e e
. blanca Koltun,
. hispida Koltun, Sp. n. R
. ventilabrum (Johnston, 1842 N
’ vernuculata (Bowerbank, 18 6). -

}] Phakema Laubenfels, 1938"

Genus

5. Pox Hymerqphza Bowerhank 1864

stellifera- Bowerbank, 1866
spitzbergensis I‘mst.edt 1887 Fami:

GenusX- Cem. Plocaniiidae
. Pox Plocamia 0. Schmxdt, 1870

ambigua (Bowerbunk 18686)-

fragilis Koltun, sp. n. N
g‘(g &ga Phorbasidae

arctica’ Koltun, sp. n.

qe%n Phorbas Duchassaing et Mlchalom,

paucistyliferus Burton, 1958

salebrosus Koltun, 1958 th
Genus X1I. Cem: Microcionidae

. Pop Microciona Bowerhank 1864

armata Bowerbank, 1866 ~ . . ., . ., .

heterotoza Hentschol 1929

lambei Burton, 1955 . . . .
primitiva Koltun, 1%25 L Ve e e

L

2. Pon Clathria 0. Schmldb 1862

dichotoma (Es er, 1794) .
laevigata Lambe, 1893

...........

;}3 Bbﬁ Clathnella Burbon, 1935
prumtwa Burton, 19& ...... e

4. Pon Melonchela Kolt\m, 1955
clathriata Koltun, 1955

.....

balanoides Koltun, 8

olzgacantha Hent,sch 92

on Anchinoé Gray, 1867

.......

arneseni Topsent, 1913 -

-dendyi Topsent, 1892 . . F e e e ey

" Genugs XIII. Cem. Axinellidae
i, Pox Azinella O Schmldt 1862

sp.n. ... .. }‘
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. 3. Pon Homagzinella Topsent, 1917 )
1. H. subdola (Bowerbank, 1868)papaqens » + + v v v e 0 o w oo o " 204 ‘
. , XIV. Cem. Halichondriidae S I RN
g A Gey?B; Halichondria Fleming, 1828 h ' o
1, H. panicea (Pallas, 1768) v v v + « © v 4 4 . e e e e e e e 208
2. H. sitiens (O. Schmidt, 1870) . . .. ... . . . ... .. oW oo . 208
3. H. disparilis Lambe, 1893 N T I U e 20T 4
' n}l-’losn Hymeriiacidon’ Bowerbank, 1864 ~ .
1. H. assimilis (Levinsen, 1886) . . . . . - | o
2: H. caruncula Bowerbank, 1866 e e e e e e e e . 208 .
3. H. gorbunovi (Rezvoj, 1931) o . sy v e e e e e 200 ‘ o ‘Beas
. _XV. Cor. Haliclonidae \ k ' _ . pHX Ty
Genus _ o Maggen:
. 1..Pox Gellius Gray, 1867 4 . ‘ o - qaua X1
1. G. angulatus Lundbeck, 1902 . . . . ¢ . . 000w 00w oa 210 o JIpRHAL:
2. G. jugosus (Bowerbank, 1866) . . . ., . . . . .. 000000000 214 o KIYXo-)
3. G. borealis (Lambe, 1894) . . . . . L . . . 00 000 o 0o e e 2 : o Hancan
4. G. digitatus Koltun, 1958 . . . . . .. . . . ... .00 .. S
5. G. flagellifer Ridley ot Dendy, 1888 . . . . . . . . .. - 2 ~ ‘Hermpe.
. 6. G. porosus (Fristedt, 1887) . . . . . . . . . . ... S > & : ryGox K
P 7. G. primitivus Lundbeck, 1902 . . .. . . . ... 1 S .COBCEM 1
T 8 G. varius Lundbeck, lgoéenixé R R IR U R 21§= THMH D
: . -, : 2. Pox Haliclona Gruu;,»1841 o : . Jrocienn
1. H. agqueductus (O. Schmidt, 1862) . . . . . . . . . . .. ] ¢ T © HOCTH,
: 3, H. gracilis (Miklucho-Maclay, 1870) e e e e e e e e 3 {: B . BpeMHA
. 3. H. oblonga (Hansen, 1885) e e e e e e e e e e e e e e 27 . XLy TeHIe
4. H. rossica (Hentschel, 1929) . . . . . . . . .. . .. ... ... 28 ; THOMOT
5. H. schmidti (Lundbeck, 1902) . . . . . . . . . . .. R 2 1 5 R ST
6. H. cinerea (Grant, 1827) . . . . . .o .. e 219 - . Muogue
7. H. tenuiderma (Lundbeck, 1902) . . . . . . . ... .. . .0 v .. 29 B HX 9KO.,
8. H. urceolus (Rathke et Vahl, 1800) . . . .. . . .. .. ... 0. . 200 o ey
9. H. ventilabrum (Fristedtr 8870 . . . . . . . I T 220: - Hoe oI
i ' 3. Pon Metschnikowia Grimm, 1877 . - =~ . © oy . . Holl nN
1. M. spinispiculum (Carter, 1876) - _, . ]§ .1 B ‘OTP%"““
e Sl ‘) " Broy.
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DNRODWCTION, ¢ o T o pa3

Vsto'

Not counting t.he incidental brief descriptions of and references »

_to sponges which nay be found in the works by Gmelin, Pallas, Middendorf
‘and other Russian explorers and scholars of the XVIII and XIX centuries,

the tirst spec:.al wrks. on- sponges of our seas belong to the pen of the ‘
fanoul naturalist and eacplorer N.N Hiklokho-Maklai. He studied sponges

‘intenaively, and in the shart per:xod of 1868 to 1871, wrote five papers
. about them, four of jhioh were, published‘ in his life time, The last pa~
pe& on the Red Sea sponges was found quite refently in the form of a ,
| ,'_ianuserip'tée;dy for _.pgblicatio_n- in the Archives of the AN SSSR, and was
. .publiﬁhed in 1952 tbgether ﬁth?mklbkho-naklai's other works on z00l0gy.
. Unfortunat.ely, his la.tar investigations on sponges appear to ha.ve been
_"done in soneuhat of a hurry. This is probably due to the fact that at
- | .;that t.iue um.ukho-xakm was completely absorbed in the preparations for
o ‘his J‘;‘irst lon,g journoy to New Guinea. Nevertheless , works by this first
spongiologist iR B.uuian off er more t.han a strictly bibliographic interast.

Hany of his theoriea and reason.mgs concermng the nature of spongea,thoir

ecology md mrpho]og are s:l.gnif:.cant even at the present time,

'l‘he first work on sponges by Hs.klukho-}!aklai(lsba‘) contains a de=

tnilod descript.ion of the new calc:.sponge species Leicosolenia blanca

;nmd by him Gnancha. blanca. ‘This description includes observations on the

'~fomatim of : spongo colom.el, on the body st.ructure of Spongea, thdr sys~
o tmtic position in the a.nimal kingdon otce

~N




The second and pmbably most important con‘bribution by M:Lklukho-

Maklal in this field is a study' of Sponges from the Arctic Ocean and from
the northern Pacific 0cean(lB70a). - In this work the author describes for .
the first time the fauna of sponges in the regions investigated. He pro-
:-vidoa brief descriptions of the various Species a.iongside with the éharac-
t.erization of thair habitat and relates the var:.abl.uty of their body
_rom to the msa.co-chemical conditions of their environment, Here,too,(
the anthor'amresses his personal views on the importance of variocus
. fes.turesf in the classification of sponges, Thesé views differ mkeﬂy

' from those prevalent at that time, While justly criticizing O,Schmidt for
' oiefestimAt;lng.the importance of the size and shape of spicules in the |
'.snﬁé‘:tatic_classificatim of sponges, Millukho-Maklai adopts, however, an
equally exﬁré@q, though opposite, view amd virtually ignores the nature of
the. skels‘t_An and that of the spicules forming xx the skeleton, as a ta~
' xononde fgaturé. As a result of this, Mviklukho-naklai combines forms be-
longing ’ooclifi'erent species or even genera* within one »aing.le species and
: claasifio.stheh as .vgri,eties of this species, | o
| It so happens that most of the sponges which Miklukho-’-naklai suc~
ceoded in collecting, have a very ‘simple skeleton with regard to the spi-~

cula.tion _As a result of nhnt this Hikluldlo"Makhy a.pparently failed to

* A more det&iled analysis of ‘the forms described by Miklukho-Maklai is
:-g:.ven in the appropriate places in the pari of this work dealing with the
-systematic classification, We merely wish to mentin here that this se~
cond work by H:iklukho-ﬁaklai contains descrlptions of 4 species with 15

i o 'varieties.

A




fawiliarize himself tl.thmthe enormous diirersitjr of splcules in the sponges
and therefore greatl,y»underestiﬁated th@:ir importance in classificatim, |
His theories concerning the great morphological variability and plasticity
of spohgbs are, howevér, correct and must be further axialyzed and studied
in detall, | | -

‘ In a small paper on the fauna of sponges fr&m 't;he White Sea and Arc~ -
tic Ocean }ﬁ.klukho-m_ (lB?O'b), mentions the presence in the Arctic waters
of sévéral species of 'sp.;mges with which he is fa.miliar fronm the- northern
Pacific, - Here, too, he pmvides a fairly accurate scheme of distribution
AAof ‘the calcareous and siliceous sponges in the oceans of the world.

I I.Hechnikov was the second grea.t scholar who studied sponges in
Russiaj, somewhat later than Miklukho-Maklai. Mechnikov's works in 1874~
1879, deaﬁng mainly with norphology and embryology of sponges, are classi=

. eal investigations which,"in:naxay respect s, have not been bettered even at .
- the présent time, These are recisedy the works which have firmly estab-
Li.ahe_d in sci.epco' the conéept that sponges are true multice;Lluiar animals;
While opposing Héckel"s netaphysical gaétraeic tﬁe&ry of the origin of -

. Hetazoa, Hechnikov i‘ormulates his theory of "pa.renchyme]la" on the basis of
- his own original data on the eubryolog and morphology of spnges and

, coelenterates. .

After th:.s, a. number of specialists came forth who have more or less
elucidated the fauna of sponges in the White, Barents, Black and, part],y, |
Caspian sea basins, K.S.Merezhkovskil's I.nvest.i,&tions of the sponges in the

. White Sea Sea was published 4n 1878—1879. In‘ this work the author recorded some .
30 epecies of sponges from the White Sea, Though it is true thab most of

~ these "new" species p:*oie_d to be well known forms that had been studied for a




long time, this was due primarily 't‘o the poor déveloI)ment of ta.%mnomy at
that time and to the peculiar hydrology of the White Sea, which has left
~a marked impfint on (t.he morphology of the sponges from this basin,

| _‘1‘he study ofthe fauna of sponges from the Black and CaSpié.n Seas
: aiso proceeded fairly iniehSiveiy.‘ Several preliminary reports published

in .18"79-1880, wéi*e fo]_'Lowe'd by V.Chernyavskii's work Littoral sponges from -

the Black and.Ca.Spian Seas , conta'ming references to 39 species found in

these waters, 22 of -vhich are described as being complet ely new to sciemé.,

N.I.Polezhaev, who published in 1885 his Attempt at a natural

classificatlm oi‘ the known spoggea, was . stucbr.mg calcareous and s:.la.ceous

sponges during the same period of time, In this work Polezhaev uses the
A and
ma.teria.ls tha.t were collected by the Bm.ta.sh #Challenger® expedltlcn[cer—
tain other collectiona, and draws a classification system of the calcare~

ous Spongeé which, in many respects, remains valid even now, Polezhaev!'s

‘-t'heOries on the morphologr and anbryology of calcareous sponges and his Sp e=

cula.ta.ons concemmg their relatlonshlp t.o other orders of Porifera are

- hignly mterestlng and or:.g:.na.l. The mere fact ‘that Polezhaev was of ferred

to emnine the calcareous and sil:.ceous Spnges collected by the British

A "Challengor" expedition shows that th:.s scholar was the greatest spongiolo~-
gist of his t:Lme.

» L, L.Bre:.tfuss succeeded Polezha.ev in the study of sponges from our

seas, . This researcher has written a great number of short papers on calca=-

reous sponges, His magnum opus Die arctische Kalkschwdmme(Arctic calcareous
sponges) published, in 1898, is, however, of particular- interest to us. In

this \gb_rk the author mentions the -ﬁresence of 15 species of calcareous
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sponges in the Nhite Sea, 30 in the Barents Sea and 4 in the Kara Seas
" B.A, Sva.rchevskii‘s ‘worls Data on the fauna of sponges of the Black
ea(Mo nidaz and Data on the fauna of spogg_s from the Whibe Sea and,
w the Mu.rmansk :l:.ttoral appeared in 1905 and 1906, In theee

worka the mthor mmarizes the research carried out in these regiona by
" the ea_arher' spongiqlogj_.sts and supplements thga l:.st of the previous]y‘
known 'speciea with new. onea‘. In the Black Sea alone, this researcher re~

corded over 30 spedea, and in the White Sea = close to 40*. These uorkp_'

- by bvarchevsld.i are inperfect from ma.ny vieWpon_nta and suffer from the

. sanme. shortcomings as Merezhkovskii fs research. .Kudelm's paper On the |

| _Bay) ,which appeared in 1910’
e conplenent.s bvarchevskii's work of 1905,

f We received the f:.rst more or less modern index of the Barents

bea Sponge fa.um a.fter ’N'.Lundbeck and Breitfuss studied the collectlons

:-:5_: gat.hered by K.K.Deryugin during the summer of 1908-1909 in Kola Bay while B

SR fion".,board wuekmdr Kovalevslcii" The work Qn_the spgp_giofauna of the
y published by Breitfuss (1911,1912), names 8k species of sponges.
- ;tound in the Barents Sea,

| P.D.Roxvoi 18 the next Spongiologist who made an :unportant cont- -
: ribution to tbe study oi' the. sponge fauna of t.he USSR, He was pa.rt;cularly

B .'.luccessful in his um'k on fresh-water sponges. The mnograph on the‘freéh—.

r-'wat.er sponges of ‘our ccuntry written by this researcher on the basis of .

A'-;'{in great amount or naterial pmbably stlll remains unequalled in the uorld

Co :Bredtfuss.

-~~* Svarchevsldi pro-rides information on the fauna of sponges of tha White
. Sea without taking into account the work done on caleareous sponges by
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literature, Of Rezvoi's most 'important.works on the classification of ma-

: rine sponges we should mention his paper 5ponges of the. Barents Sea on the

fthecllec oa ade durj he cruises along the K di
" which was publisked in 1928 and contains a list of 45 species, many of

uhich -are provide‘d with briei‘ descriptions; and his article of 1931, The

8 es collected b the e editj he t tute of Northe St i‘es
to Novgxa Zemlza in the summer of 1925, which :mcludes descriptlons of 24

species inhabn.t:mg the Barents a.nd Kara beas,

Furthey study of t.he fauna of Sponges in our :seaa. is associated
with the name of H.Bu.rton, a Br;itish Sp‘dngiolog_ist_ who was asked- to iden-
tify and classify the collectians éathe&ed in the Okhotsk Sea and in the
Sea of Jap&ﬁ'by the eocpegﬁtions of the State Hydrological Institute in

| 1925 to 1931 under the general supervision of K. M.beryugin, and those made

in 1935 by "Sadko" in the Arctic Ocean, 'The data obtained fram the material

collected in the far east were pub11 shed by Burton in the short paper &n th the :

- sponges of the Okhot.sk Sea and of the Sea of Japam (1935), which dealt w:.th
the
66 species of sponge.s. ‘A simple list of/species names (37) compiled by

Burton on the basis of the n.a.terial cp]lected by ngadko" in 1935 s 18 includ~-

ed By,G.P.Gorbuhov_in the work Benthic population of the Novosibirsk shelf

and_of the central Arctic Ocean,published in 1946, Lastly, in recent years

(19553, 1955b, 1958) the author of this work has written several papers
d.e&ling.maa‘.nly with cofneosilifceous Sporiges of the far eastern seas, Such,
im,brief, is the history of the study of sponges in the USSR, '

Lack of siimnarizing reviews, and monographs on the sponge fauna of

»the 'Sovi'et seas is a sérious shbrtcoming of our .zoological literature. This '

systexia.tic key should fill the gap in our literature to mx a certain extent,




. , : -
However, a grea.t. deal nore -work muast be done on the fama of sponges,par

ticularly on ‘the overall taxonomy of sponges, before we can assert that

this problem has been sat.isfact.only studied,

Co'rneosilicepus s.ponges form an independent order Cornactisbongida.,

" which, according to Hentschel's classification (1923), forms part of the

 phylum Porifera together with the orders Calcarea, Triaxonida and Dendroce=

ratida, "Ho'st corneosiliceous sponges are sessile marine animals, Only a

_ negliglble portion of these Sponges (famllies bpongllllda.e and Lubomirskii-

- da.e) have adApted to life in fresh waters

Body: shape, bogx_' covers and canal sxstem, The external. appearance

" of corneos:.llceous sponges displ ays an exceptionally great diversily, is
rather J.ndefinite and relatively unstable, The radial, symmetry of their

’ bodie's- is often imperfect. due to the highly developed ability of sponges to

rom colonies and because of the weakly dei:med mdividuality of s:i.ngle

Specinens. The ext.raordina.ry plasticity of the body shape is the most cha-— '

racteristic ext.erna.l mrpholog:.ca.l feature of th:.s mo St comuon group of

| sponges, These spcnges often include specinens with a luupy- or .cuab:.on-

Ash'aped:body, but are commonly irregularly lobate, coarsely tuberculate,

irregularly shaped or, less often, almost regularly spherical, discoidal,

" or in the forn‘: of concretidns. Occasioxia]iy the body of a sponge is' in the T

'.'fom of a very thin cmst. or pellicle incrusting various underwater itens-

rockl, mo]lusk shell.s, brachicopods, Balanus, worn tubes, alga.e etc, ‘When

" growth is upright, the sponge body becomes cone-shaped tubular, dactylate,
clavate or fol'ia.te. The bra.nches of a ranlfled dendritic Sponge body some~

"bimea unite to fom a network or even a plate perforatad with openmgs. (

p.lé




B f,.'i'_::hmnel-sh&ped, rlabell m-and vaselike Sponges soften with a st.rong elas-—
e stenm, are fa:l.rly counon. | - '
| Vary occas:i.onally the body of a sponge is plumose or in the form of
o ‘i‘-a wire-brush (or t.he kiud usod to clea.n lamp chimneys), buch are represen-.
o ta.td.ves of the. genera abestow and Cladorhiza R uhere the la.tera.l ap=.
. pendages or ranificatlons often diverge symetrically from the n&m axis; -
i . .»sponges consisting of a long sten which terminates at the top in a nassd.ve,
| spheric&l (or of a differant. ahape), commonly appendiculate body, are also
; Afound occasionally. It is ‘important to note t.hat different Specimns of - .
| the sm species ‘mAY nry widely in their body shaps, For exa.mple it nay
| Svary fram discoldal to cushion—shaped lumpy and irregularly lobate, fron -
o '.da.ctylat.e to ﬂabell:ii‘orn or funnel—shaped. :

' .‘f. o 'zpe'ciw-‘from severral nillimeters to Im and nore. Numerous repreaent.atives  -_ -

: ':or the genua gxgode have, as a rule s an imrust.ing body measur:mg appm«

nge Agsx na ar er; is a real gia.nt among the sponges and measures up to

| Gorneoailiceous sponges also vary wldaly in colour, yellow and ‘
g ‘-:Abrown shade' are nost coumon, but orange, red, purple and other coloura
' zaro a.lso found quite often. The colour of the outer layer of a sponge -
- 'nay be’ different frox that of the internal st.ruct.ural pa.rtn, béi’ng:_noret

o ':int.ense and darker than the . 1at.te

The size of the body of corneoaihceous Sponges fluctuates in var:.ous .

 ximately lmm or more in thickness, and cover shells, pebbles, tubes of Poxy;l
'chaeta and sinilar itau. Chondrocladla gigantea, ‘found in large nunbers z.n.'
“5jfthg Sea of Okhotsk, measures up to 0.5 m in height, uhile the tropical horny

1}1.5 m in height. - | - . : o pl7 .




| Spongea have’ ":'-:high:ly "charasteristic unpleqsant pungent odour,
:jjAlthough tho csuse o.f thls odour ha; not been deterndned so far, it may
o ,,nevertheless be aasuned that it ia rela.ted f.? import ant stages of the

o life cycle of Sponges. ‘

o The body of a. sponge is covered for the most part by a thin epi-
".3';.&@'3_.(oct.odem) un‘_d,e_r- which subdgrmal ca.vities are locat.ad. In a number

. of forms (Myxilla incrustans, Iophon piceus, Halichondria panicea and many

othera) the mealirane is easily detachable from the body and is in the form

f.or a thin transparazt layer. Occasionally the dermal layer is mmuch more o

S f_.narkedly developed and measur es 1 mm and more in thickness, Conules,i.e,

sn&ll excrescencea of the demal membr ane bav:.ng a warby, sucker-like or

._ 'cone-shaped appeara.nce, develOp on the su.rface oi‘ nany Sponges. Papi]la.e,v

';’_._Jpnger pmjections of the body, often :mcludmg elements -of parenchyma

.alongside the demal- lawer,- are also present occasionally. The dermal

: f.nenbrano is parforated uith round pores (ostia.) measuring on an average

L : appro:d.mately 0.3 ma in d:n.ametar. As a rule s the pores are. distr:.butad

cvenl,y ovor the entirc body surface ( as in the genera Hali clona, Gelliua, .

' Halichondria and ot.hers) 3 in some aponges the pores are grmped and are

o .loea.ted. ed.ther in- depressions on the body surface, or in special pore

L fields or furrmm (genus l_ix e and others). In certain sponges, the pores

‘are locatod a.t. tha enda of the papillae or on other appendages (genua
‘-gzn_gde a). Gacula. uaually protrude sonewhat above the body surfaes and
mvoi‘ten grouped at t.he end of the cones or tubular ramfications or are
arraaged in a row along the 0 g ad,ge of the body, In foh.ate forma tha -

osoula are loca.tad on one side, J.n funnel—shaped sponges they are comonly .




B fcund Anaide thefunnel. It must be pomt,ed out that formatimns vhich are

rar fron homologous are often mistaken in sponges for oscula and ‘ostia,

Thus ’ tﬁe oscula i‘ound at the ends o.t‘ the tubulsr forms are often pre-oscula, -
"-:uhich correspond to the broad open:mgs of funnel-shaped forms commonly bear=

ing oscula. proper on the imer surface of the i‘unnel. The size of oscula .

| - vrluctuates in mst instances bctween 1l and 5 mm in d:.amet.er. Occasionally

..'(“’ for inst.anco, in incrust:.ng i‘orms) oscula and pores are pract.ically

>~:.':-."::identical in sise. ' ’

" - ‘. The presence cf an irrlgation nd: or canal systen and of ‘a i‘lagella-

ted cﬁanber syst.en is a charactemst.lc structural feature of sponges, Thc

"cana.l system of corneosiliceous sponges ,as compared to ot.hcr orders of spon- . '

g ges, is the nnst. hlghly developed system of this type, It consist.s of exten-

slvely ranirled incurrent canals bet.ween which, without any apparent regu-

- larity, are lo_cated. rlagella.ted. chambers, The pores perforat:.ng the dermal

mmbi'anc lcad-fcr ’thc-mcst part into divstinctly def ined sybdermal cavities,

frm the foundat.icns of which canals of the incurrerit system branch out;

| '_t,hos.e,_ temnatc‘ in.the -flagellategl chambers. Flagellated chambers are usuauy_
! 'rcuhd or oval in cross section (neasuring approximately 0.1 mm in diameber)
.Aland-cmﬁnicat.c“ with the' c'xcurrent canala(passages), which often open into

an indist.inctl;y separated paragastric cavity terminating in an osculum on the

S snrface. .

e u c sit:io " The aponge body consists of a large nunber
°!22_._ Qn..

By ~.ymf diverse cells which compose the i‘a.:l.rly abundantly represented inter stn.ta.-

L ﬂ. substance, ,thc nosogloea. There is no question of tissues in the strict

. nse of the mrd, aince no true tissues occur in sponges,




Three main types of cells may be distlnguished in the body of a ) P.18
‘sponges choa.nocytes, darmacytes and archeocytes. Choanocytes or collar=~
ed cells llning i‘lagellated chambers, have a plasmat:.c body containing a
‘hucleus and a blepharoblast with a flagellum arismg from it, The flagel~ V
.lun is surrounded by a collar a.t the base, /‘zgzanooytes are remarkably si-
milar to those of Craspedomonad:.dae, the i‘lagellated representatives of
Zx order Protomonad:lna. Among multicellular animals such cells are found '
'only in sponges, which must be evidence in support. of the theory that
sponges have ,evolved from some of the simplest colonial fomms close to
Protomoné.di:;a. Archeoc.ybes. and dermacytes are present in several. modified
forms capable of changing under« certain. conditims fi-om one to anoﬁher.
Archeocytes are particularly labile, These are peculiér cambial 'cells
which becoﬁg differentiated in the process of the growtih(and regeneration)‘
of the sponge and give rise ‘to all the types of dermacytes, as well as to
chomocyte.s.. In corneosiliceous sponges a.rcheocytes are represented by
" the digestl\re cells (phagocytes), by the primary sexua.l cells * and by the
_ gra.nular amoebocytes, Dermacytes are much more diversified and oonstitute ‘
the main mass of the body cells, The following are differentiated anong :
them: l)»pj.‘ng.cocyt.‘es lining the éxteri_or surface of the body; 2)pqrbéyhes** o

'mrrounding the pores; 3) myocytes - fusiform contractile cells j

¥here are data showing that sexual cells of . calcareous sponges may arise
from choanocyt.es.

*#In fresh-water sponges, s:unilarly to calcareous i‘orms, the pores arise .
in the flat dermal cells: (porocytes) in the form of round openmgs in the
cent.re of the cell, . _ '

~l




: consist:.ng in t,he main of siliceous spicules composed of hydrous s:.l:l.ca.

“ance in the formation of the ske}.eton. Megascleres compose the main mass

of the skeleton, Whereas microscleres are of secondary nmport,a.nce as. is

in their total absence in the aponges having a simple skeleton ( such as -

k) acleroblasts forming the skeleta.l el ements (spicules); 5)glandular¥
cells' 6) pigment cells and others, Sponges have no true muscle or

nerve cells,

- gkeleton, Corneosiliceous spongés are furnished with a skeleton
Megascleres and mlcroscleres are diiferentlat,ed among these spicules, The

former are comonly larger. Th:.s subdivision is based. however, less on

the size of the splcules than on their structure and a& functional import- '

seen, for example ’ in their partial reductlon in a number of Spec:.es, or

the genera Ge]l:.us, Haliclona, Halichondria and others), Apart from spi=-

cules, the skel_eton of corneosiliceous sponges contains‘a peculiar orgamic

».Subst,ance:ca.ll-ed spongin, which is similar to silk in its chemical compo-

s_i.tibn.. Occasi’ona.lly, the skeleton includes forei;gn particles: grains of
sand, fragments of spicules or skeletal debris of other animals,

A Megascleres are inv#riably monaxons (Figs, 1 and 2), They are
usually somewhat curved, less often _s{trfaigﬁt, cylindrical or more or less
fusi‘form; they.are. amooth or acanthaceous, apically symuetrical or asym=

metrical, Stylus is ‘here the o8t common shape; ﬁhe spicuies are then

‘rounded at one end, pointed at the other, Styli bearing _spthe_s have been

¥ It could be ferriferous(or chalybeate) rather than glandular,(Translator ).




-given a special naaa, r' wmﬂlostyh. Tylostyli, i.e. styli with an expan~

. dod head, are found less often. Acanthaceous tylostyli are referred to as

‘ tcanthotyloatyli. Styli rounded at both ends are strongyli, those with ‘ex~"

E panded umare tyloti, those with short po:mt.ed ends .are tormotl; styli B
wit.h long pointed ends are .oxi or amphioxi. Acanthaceous apically symmetri-
-cad. diactinal spicules are referred to as acanthostmngll, acanthotylot.i ’
"-acanthoxi, reSpect:.voly. Forma representing various stages of -transition

~ between these types may. also be found,. Desm_a.s, irregula.rly shaped spicules
vith an uneven tﬁbérculate' surface, are found very _rarely. Desmas are re-
gardod as modified megas.cl‘ere's. whose oi'ig:'.na.l structure has been l#rgely |
obscured by secondary depositions of silica,

" S ALL the types of microscleres may be divided intc 2 groaps @
signoids and cheloiﬂl(Figs. 3 and 4). Representatives of both groups are

. in the form of small commonly curved rods or needles, In sigmoids the

'-f-rod is usually free of appendages and is po:.nted at t.he ends, Sigmoids-

- 'aro mbdj,vided :Lnto the follomng types accord.ing to the degree to vhlch

‘the rod is curved: rhaph::.dii and nicrorhabdes =~ straight, usually very

¢
Do
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‘ ‘slender spn.culea- toxi - spicules curved in the middle and forming a small . -

. ‘ arch, sd.gmas - 0-— and S-ehaped spn.cules, forceps, which are Splcules curv- .;

o od and bent in the middle in such a manner that both t.hez.r ends are orien-

| ."ted in the same d::.recbion and are para.llel or nearly parallel, ‘
Chelon.ds are spiculea hlghly characteristic for corneosiliceous

‘sponges, even though they are not found in all such sponges, Chelon.ds

'consist of a rod which bears appendages varying in both structure and num-

ber and projecting from the ends of the rod, and are subdivided into ancor ae

N and chela.o by the" sha.pe of thea.r qnds Chelae bear at each end 2 l&teral




. . | ﬁréjections,: the so-called winglets(little wings), and a Lamellar apperi-
dage located'betﬁeeh these wings, Cheioids bearing three‘ and more appen=-
dages are At-.ermed anéorae. Si_milarl} to chelae, ancorae may have identical
or different ends(i.é. be apically symetriicalor apically asymmetrical).

Apart from the true cheloids and sigmoids, there occur (though
rarely) microscleres whi_éh are derivatives of the two former: bipoecilli,
sphaefae, d.ia.ncisters' and others, |
| Such m.crosclerea, being chelo:Ld.s with asymnetrlcal ends, are occa=
sionally. grouped into rosettes in whlch/zglecules are arranged around one
point and are oriented with their weakly developed ends towards this point
(genera Mycale, Iophon and others), Rhaphiﬁi are .often gathered into

bundles known as trichodragmae,

'Spiéules of corneosiliceous sponges are on the whole microséopical

. “'. As a ruls, megascleres are measured in hundreds of mcrons,though they oc~
casma,ily attain a size oi‘ several ml]lnneters. Microscleres vary in size B
from 5-8 mcron_s to lOO or more microns, |

| . .A gertain reguiarity majr be observed in the _cﬁ.str'ibution of diffe-
‘rent types of spicules in the sponge body, Thus, apica.ily synmetricai mega-;
scleres (except for oxi) are usually comentrated in the dermal layer,
microscleres are most abundant in the dermal membrane and in the areas adja~ Pe?
cent to the canals and cavities of the sponge body. on the other hand,
apically asymn_etrical fnegasclefés (styli) and oxi are characteristic of t'.uh‘e
nain skelet.o.n»wherel t.héy serve as a suppofting framework. for the entire

- sponge,




Hegascleres nar‘be unfuaod in the Sponge body and may be scattered

through it in a diaorderly fashion (diffuse skeleton), but they commonly

' _'form a coherent ret:.culate, ret:.culate—i‘ibrous or ramified-i‘ibrous skaleton.

_“In the simplest forxu the buncu.es oi' spicules or indiv:xdual spicules are

-joined»together by spongln in such a¥% way that they form a typical reticu-~

 late . skeleton, The size of the meshes in such a skeleton is usﬁally deter=-

nined by the lé'ngth of. the spicules; furthermore, the meshéa are commonly

three-sided to six-sided. A scalariform (stair-st.epped) structure of "the

‘reticulate akeleton occurs as a trans:.tion to the reticulate~fibrous skele-
R ton whercthin parallel fibers are intercomected by loose transverse spiculem
' ‘The reticulate—fibrous skeleton is formed of long more . oxjess ram.i‘ied :

fibars 1nterspaced b;y a8 meshwbrk of short fibers, bundles of spa.cules and

: ';‘individu&l spicules; the fibers extending towards the surface are termed

main or pr‘inary, whereas the transverse fibers interoonneéting the former

are . rererred to as ceoondary or auxn.h.ary. ‘The fibers of the ramified -

_' fibrou: skezloton are markedly branched and a.ttaa,n a cons:.derable thickness; -

these-fibera constitute the main mass of the skeleton,
| Fibers having one single spicule in cross-sectlon are termed umi. =
spicular, those with two splcules - b:.splcular etc. up to nultispicular.

Certain clavate, columnar and’ ra.:uf:.ed sponges form a strong and solid

 axis of spicules (genera Asbestopluma, Cla.dorhiza. and others). The spicules

are held together inside the fibers by spongin, whz.ch occurs in gneater

or lesser _qua_ntit:.es. Occas:Lonally spong:.n is so abundant t.hat it foms

real spongin fibers enclomng schules. As a rule, the Spu_cules found in-
side the fibers are parallel to one, another, A plumose arrangement of




spicules is observed very rare]y, : lhstences where the ‘blunt ends of acant.ho-f
 styli are located in the outer layer of fibers, whereas their pointed ends
- are fres and pmtrude occasionally beyond the body surface of the sponge are
. .particularly characteristlc. Such fibers have been termed wgpiked® and the
-spicules protrud.m.g from t.hen are known as "spllang" splcules. The distri-
bution of spicules characterlst:.c for many mcrustlng forms (genus Hymedesg—
mia! and othei*s) » where individua.’l monactinal splcules or small groups of
nonac’ol_nal spicules ascend to the surface of the sponge from the basal spone
gin membrane  lying on the substratum, belongs to this type of. skelet.on. _ .

A specia.l dermal skelet.on composed of Splculet different from those ]

of the main skeleton is commonly diiferentlated on the surface of the sponge |
’ bodv. ‘I‘he arra.ngement of dermal’ spicules is maa.nly tangential, less often

7

radial or disorderly, . Short tufts Joined to the ends of the main skeletal '

fibers oi'ter_x'diverge from the tangential dermal spicules and extend into the
interior of the épp’nge. Spicules located in the dermal fembrane, as well a.a '

those found in the nain skeleton, aggregat.e occasionally into fibers which'

o fom a regular irregular or diffuse meshwork

Spicules ma.y be completely lacking in the composition of the skele-
ton. In this case "th'e skeleton is formed only of spongin which acquires the’

o ' eha,:"ect.er of 'i"ib;era,_eommonly forming a meshwork (horny spo‘ngeS). The main

- fiﬁei-s, o@iented _to_wardaft»he surface, and the auxiliary transverse fibers may
_also "bev distinguished1 here. "Thevtré.nsverae fibers interconnect the main
vaibers by simple bars or by an intemediate meshwork - Thé main fibers are . :' '
V. umally thlcker and often contain foreign peu'tlcles (sand, spicules ete. ), .

. whereas the: au:dliary ones are thinner and have no su.ch foreign incluswns.
. T S .




Sinila.rly to'other cornooailicaous sponges, true horny sponges may p.22

'have ‘a special domal skeleton oonsistmg of a meshwork stretched between

the ends o.f the min fibers, or of i‘orﬁ.gn inclusions (grains of sand

- Spicules).

The akeletal element.s are secreted by Speca.al cells ~ sclerobla.sbe

B and abong_iqblasta‘.' Sclgroblastu (silicoblasts) secrete spicules, mereas

Spongioblaats _80&0’03 thélorzganic substance songin,

- The foma’tidn’:o_f lspicule's in corneosiliceous sponges is an intra~ -

_ P cellular process. Jt is beZLieved that a special scleroblast corxfésponds to
'each type of solerites(apicules). At first the axial filament is formed in -
B bt.he mother cell from organic substance with an qd.m:.xbure of silica, and a
-yonng spicule (a mega.sclere) of & neqrly normal length arises in this man-
_ ner, Thereupon t.he new llt.tle sp:.cule becomes enveloped by another cell
i an am:d.liary scloroblast, wh:.ch secretes on its surface:ooncentric layers

. _.oi‘ iner’c silica and thus. completoa the formata.on of the spicule,

Hicrosclerea have no organic axial filament, and the:.r formation

; ‘_beginl and ends :Lnside the mother cell.

Horn;r fibecrs are surrounded during their formation by a great number

o . o.f spongioblaat.a secreting upon them concentric layers of spongin, ile.s. -
' »".-*hormr fibers are forned in an exbracellular (interceuular) fashion.

Roggoduction and enbryggene sis.

ACaneqsiliceo‘us sponges are for the most. part dioécious. The sex

céj.'l‘.i"a may be.found in any part of their body . Archeocy_tes change either to -

. - eggs or, by intensive growth, to lumps of spermatozoids. An egg preserves

At




.‘ émoeboidal px'é;éerties through ail stages of its development and .déeé not
secrete any pel_liclg.' The eggs are frequently surrounded by follicular
cells with a finely granular protoplasm, These cells serve both for pro-
tection and as a source of fojod‘ i‘or the eggs, These feeding cells are. |
formed in the surround:.ng pa.renc}wna and ma.y be of the same om.gxn as the
cells proper.

The primary maie embz_‘yohic cell, i,c. the spermatogonium, divides.

to produce 2 cells -~ a spermatocyte "an_ci an integumentary cell. The latter

envelops the spermatocyte and forms around it a plamatic membfane. When

- the covering cell divides, the membrane around the spermatocyte becomss
‘multicellular forming a capsule or a sperﬁxatocyst, inside which Spermé.t.oge-
neéis takes place, The spermatocyte produces Spermaﬁids (spermatoblasts)
by appropriate-div‘isions, and f.he spermatoblasts develop into fully form=
ed s;)ematozoids. The mature Sperma%ocyst breaks open, spermatozoids are
| relea.sed and emerge through the excurrent canals J.nto the surrounding
water. From the water they penetrate by way of .the incurrent canals and
: flagellaﬁed ‘chaﬁbera into the parenchyme of the'i‘anale spo'nges,'vuher-e
'they fertilize the mature eggs in the parenchyme. Fertilized eggs deve-
| lop in the body of the mother sponge until fully formed larvae emerge.

We ma,y thus state that sponges have no sexnal organs :m the t.rue

sense of the word, since such xpmExEX organs are represented here in their

| .rudim.entar‘y state by a group of feeding cells i‘oming something similar

N to a follicle around the egg or around the external membr ane of the Sper- ’

_natocyst. contaim.ng Spernatocytes. ' ' |
A mature egg oi‘ corneosil:.cebus sponges is filled fa:.rly evenly

~ with yolk cells. It div:Ldes totally and unequally (Fig.5). A small cLivi-

s:l.on cavity nay be observed in some species, but is lacking in others.




Formation of -a diploblastic embryo occurs by epiboly. Cells poor in egg
~ yolk Ancrust the larger vogetative '. cells, They may envelop them’ comple-

tely or leave the Iﬁo.sterior pole free, These cells elongate somewhat

and differentiate flagella, The larvae are therefore comered with swim-

-ming flagella except at the posterior end; the mesogloea, containing -

stellar cells, acleroblasts and archeocytes, is found inside the larvae,

Cell differentiation occurs very ear."l,v in the imnercellular mass, By

the tine o:t hatchlng , a larva (which in corneosmllceous sponges resembles .

‘a parenchymule /Fig.6/ ) is already provided with splcules, megascleres

and microscleres, Having‘suum around for a certain period of time, the
.larv;avo.ti;,ache's itself to the sub'stratoon by its anterior end or by the
side of its body, and undergoos further motamrphosis. ‘The larea first
fléttens out, whereupon the migration of ;flagellatod cells into the inner

cellular mass s 3 pi-o.cess' highly -charaoteristic' for spopges, hegins,

. Thé cells lying under the cuter layer emerge onto the surface and form'

the demal_cov.er.x The cellé of {.he outef layér migrate to the i_nterior,'

" become collared _celis- and line the flagellated chambers, which are in the
' pfocoss of ‘bei"ng formed, As a result of th'is., corneosiliceous spo nges
 have -:a‘ complex pos‘tlarva.l stage termed rhagon (Fig.7)s This phase may
: be represented schoxnatically by a small markedly flé.ttened‘Sponge with an

osculum at the top and a volumlnous paragastrlc cavity, Flagéllated

' chambers are arranged in a layer in the thin wall, i, e. the structire

' 'oi‘ the rhagon correuponds in the character of its cana.l system to that

of syconoid calcareous sponges,. Further gmwth of the small sponge and

further elaboration of the uragatlon sigstem leads to the formation of a

 , young organism with the leuconoid type of J.rrn.gata.on sysbem charaoteristic

for corneosihcems sponges.
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The peculiarities of the embryonic development of sponges mention= .

ed above have led to a conceptualization of sponges as animals "turned

* inside out'?_(Enantiozba) in which the coleoptiles (bud leaves) become dis=

torted in fhe p_roceés of the enbryonic development; This makes it nece~-
Sgar_y to contrast sponges with all the other multicellular animals (En=-
terozoa) and even to assume that they;‘ have evolved from the most primi tive
animals in a manner diififefent from that of other orgamisms (Rezvoi,1937;
Beklemishev,1952, and others). This is, however, a controversial proSlen'
and it'uust; be studied further and in gx_‘ea‘c.ér dAep‘ch._.

- _‘Apart from the sexual reproduction described above, asexual repro=-
duction by buddihg, formation of gemmules and sorites is common among
:si)onges. Formation of gemmules is éxbreme;y characteristic, particularly
for i‘reéh-ﬁéter sponges (family Spoﬁgi]lidae}(Fig.B). The gemmules arise

from the aggregates of farch.eoéy’tes rich in nutritive sﬁbétaxzces. Such ag-

' gregé.‘c.es of archeocytes are surrounded by a capsule composed of two chiti=- .

noid membranes separated by an air space, Microscleres—amphidiscs con= -

‘ 'sf‘x.sting of a short rod with two broad discoidal lamellae, are often ‘con- |

cefxt.rated in the outer Xxyw membrane of the capsule .in‘Spongillidae and
ar&arran‘ged here in the form of a regula fence, Cellular differentia~

tion begins while the archeocytes are still inside the capsule,, The con~

tents emerge from the interior on the exterior through ‘the pores as a

shapeless mgés from which the young Spénge gradually forms, The gemnule

" is the resting stage adapted especially for survival in unfavourable pdn—

ditions and serves in the distfibutim of the population, Similar forma-
at - .

tiohs-,' though devo‘id of microscleres, are also occasionally observed in

‘marine cornquilicébué'Spongeg (in representatives of the genéra. Haliclona,




) vd:mg, in v:i.ew of wiich it is dJ.ii‘J.cult to apply to sponges concept.s such aa.

m__e_, Cladoz;hiza, Bie'l;na and oﬁhefs). Coi'neosilioeous sponges, as well
'aa ‘I‘riaxonida a.nd Tetramnida g exhibit something similar to parthemgeneta.c
‘. reproduct.ion, in the course of which concentrat:.ons of archeocytes arise
'.'aa a continuous syncytial mass known as a sorite,
Sorites have o compact manbrane, the embryo forms from a cell
feeding at the expenso oi' the remaining mass of the syncytium, Free-swim~
»Anting larvae, similar to fc.ho-se uhlch form by sexual vreproduction,v. arise from
. ."sorj.tés; B |
| | Format.ion of colonies,

: Colonies Op corneosillceous sponges arise through buddmg. Each p‘.251
"section of the sponge body bearmg an osculum is regarded as an indivi- :
d.ual. The growth of a oponge proceeds, as in budd:.ng, by way of the dif =
'ferentiation of a.rcheocytes which migr ate into bhe cortical layer, There-
fore," initia;ly only a small number of choanocytes arlsea from the f]icker-'
ing célll o'ri.tﬁe L‘a'rvr‘a.,' whereas all the new. flagella.ted chambers are 'formo;d “
_.__Arron archeooytes. ‘Tt isa chafacterist'ic‘.feature of sponges that it is

‘difficult to distingm.ah thed.r normal growth from reproducti on through bud-

Lam individual" and "oolony" ‘developed for tho Hetazoa which are more hlghly-

'or_ganized-. ‘In sponges ,lindividual zooids lose their ‘identity as individuals
'and'-'fuue into one wiole most readil&. Furt’hemore, not only the zooids
which have forned by way of budding read:Lly remain fused with the rest of '
_vthe colomf. Even initially :.ndependent individuals (even mobile 1a.rva.e)
and different viclnal colonies of the same species may merge forming one
single ‘colony, .This -phenomenon- is due to the extremely simple organization

of - spongas, t.o their lack of i.‘unctlma.l cent.ralizatmn. In certain Spox}ges_"




the colény grows as ‘:;i.u.hole gnd.the increase in ‘the number of zooids me~
re;Ly ieé.dl to the fbniatidn of new oscﬁla and‘ sections of the irri‘gation
éyétem graviﬁating’tbyiarda the oscula, The axis of a sponge readily lo-
| ses its individual character once it béoomes part of a colony, This oc~
curs not b'ecause. of a hf.x.ghly' _déve_ldpéd colonial integration, but because
.th'e indiyidugl identity of different speciméns is very weakly developed
(Beklemi shev, 1952). The ovefali simp‘licity of the structure of-spongea,
their extremely low organic integrat:.on, is reflected in the weakness of
‘the colonial mdlvlduallty, as may be seen from the many examples of
| .shapeless and _anaxial_colonies. Colom.es of corneosiliceous sponges rarely
e.chire a 'regular“radial syme.trivc‘: form, o \
Vital functionse =~ o
The simplicity of sponge structure is also reflected :'m tﬁe highly
primitive nature of th‘eir- vital functions, Sp.o-nges‘ are immobile animals,
" but mbst; cells ’of.the sponge body have the ability to move within the pa~

'-_renchyne (neaogloea.) or at least to unfold and contract their pseudopodiun.' -

E . Since true nerve and mascle cells are dacking in Sponges, stimulatlon is

apparently perceived by a.ll the surface cells. .Sponges react to these

- atimuhtlona very slowly and weakly. Por example ’ “oscular tubes of Spon=
gj.___ll__ contract fcr several minutes a.fter one touches the edge of the os-

- ‘_.fbulun. The a,uthor observed that in a munber of forms the oscula and porei

 ' eloae and open in response to a stimulatlon. The ovwall eontraction oi‘

 the body under the efi‘ec’o of strong mechanical irritation has also been
" :'mem'.ioned in the literature. |
| Flagella o:f.‘ the collared cetls are in- oonsta.nt spiral motion ’ due

to ”wbi_ch water .ia driven fmm the base of the flagella to their tips.




Since all the cojlared cells of flagellated chameers are somewhat inclined

towards theif exhalant epeni_ngs, a cu;-rent,of‘water a.risee and is directed |

from the pores and incurrent cenals to the flagellated chambers and via

the excurrent canals, -parag.a.stric. cavity and oscula te the outside, The

water cu'rrent brings aleng sﬁspended- food particles and dissolved ov;ygen

which penetrate mto a.ll the cavita.es a.nd canals, and this current adso

: carries away the excretion products and undlgested reman.ns. Thus in spon=-

-ges, feedlng, respa.ra.tion and ellmnat.lon oceur with the help of the irrl- 4

gat:_onal eysten. Food particles (consistlng mannly of bacter:_a., protozoa,

detr:.tus) are seized by the collared cells or by eunoebocytes. Digestion o ‘

occurs inside the cells in the vacuoles which form around the food ~particles; |

The pH _ineide the food_ vacuoles is alkaline, In some eponges the food is Pal6

seized and digested by coliared '.cells and the excess o.f the pa.rticles N | ‘

A. seized is throun out through the basal part of the cells into the mesogloea.,

-‘where these particles are seized by amoebocytes, In sgc;nges having a more

hlghly develOped parenchyme the food is-seized and digested by amoel‘).ocyt.e.si.

On the whole it may be sta.ted that ‘the higher the organn.zatmn of the sponge,

the '_lesser (rel;bively_ s.peald.ng) is the role of the. choanocytes in its nute

rition, to the point. : ':'.t.h'ab choano'cﬁes may retain .onl}; the loeomotive

function (a cont.muous water current is i'ormed u'in the irrigation system),
Undlgested remm.ns of food are thrown out into the mesogloea, where

-they accumulate in certaj.n places neur the excurrent passages, = Periodic ac-

,cumla.tlons are eliminated into t.he excurrent canal system. Cells have




~ also been observed tp_e}ininaté vacuoles with granular contents into the
excurrent system, We see here the process of elimination of metabolic -

products, -

grief data on enolog of corneosihc € us syonges

Corneosil:.ceous sponges form pa.rt of many b:.ocoenoses and often

play part of lea.ding orga.nisns in these biocoenoses, forming thickets at
“the bottom- of,water basins, As fa.r as we know, sponges rarely serve as

' food for othei animals bédé.use of the presence in their body of a mineral
skelet.on, as uell as of substances which are apparently toxic to many
-animals. Va.rious small animals may be i‘ound on the surface or indide the
body of a Sponge. These are sponge parasites, l’_hus, insect . larvae (cad~-
dds fly, mosquitoes) are invariably found on fresh-water sponges; Acantho-

. gepmarus pa.rasiticns is characteristic for the Baikal sponge, It is well

known that inﬁdibianc_h mollusks (séa-slugs) lead a i)arésﬁ.tic existence on
'ma.r;ivne.sp'ong'os"(genus Halichondria.)'ilosé body serves them for fpod; The
.nﬁmBer of animals ‘which use the sponge body as a shelter 1s considerably
'g'ré:a.ter. .Suclh "tenants'.'- of corneosiiiéeous sponges are found most ‘of'ten
"an_ong the crustaceans, ophiuré.ns; polychaetes and others, Iggs laid by
ou{er anima.ls (‘polychgetes,' fish, ~céphalopéds) are often found inside the

| s.ponges., particularly in réprésentativeé of the genera Mycale and Asbesto-
pluma, Corneosi}.iceous 'Sponges are often found in symbiosis with various
al'g.#e,» Thus, the greenish colour characteristic of freéﬁmter sponges ié
comuonly due to th‘e green algae Chlorella which live on the protoplasa -

of the sponge cells, The constent. symbiosis of the horny sponge Cryptospon-

at

-gla enigmatica and polychaete Potamilla symbiotica is extremely chafacte-‘-

ristic,




" water and cold-water forms, Most corneosiliceous spnges are ewrythermic

Many animals (such as foraminifers, worms and others) build their

houses cbnpletely or'partidly of sponge epicules. The holothuria Pseudo'f-. '

8tychopus itrachus ‘, whose external skeleton is formed entirely of long
sponge epicules, which cover the body of the holothuria by a protective
1a&er‘ef thick bristly felt, is highly interesting.. o

o Most marine corneos:ﬂiceous sponges. live in waters having a nor— .
mal salt content, but there are farms capable of existing in conslderably

desahnlfled (fresher) waters (Mycale lobata, ‘Halichondria panicea and

others). On the other hand fresh-wa.ter sponges can endure a certaln
degreeicf sal:.niflcatn.on, as-is found in river estuaries, is a rule, spon-
ges live in pure water and in cmch.t:.ons of good oxygen supply, a cer-
taa.n degree of organic polllhtlon does ot ha.rm them, however, but on the -
contraby, contributes to their growth and development(as is the case of
fresh-'water Sponges). ‘

From the v:.ewpo:mt of temperature , sponges, like a number of other

benthic animals, ‘may be divided into euryhhermlc ~and. stenothernuc ’ warm-
' . Pe27

rather than 'eeid-lof&ing animals, Stenothermic sponges adapted in their
.habitat to ciefirﬂ.te above-zero or Sub=zero temperatures are especially in-

‘ terest:mg. Thus, Asbestopluma. infundibulum is found at a tanperature of

-l. 5 to -0.4%; Cladorhmza gelida - from =L.1 to 0.9 ; Cladorhiza tenuisigma -

from =1,1 to 0.3 ’ Chondroclada.a glgan tea - from 0.66 to 2.7° ; Esperio

sis orc::.gg from 1.3 to 2 l; Homoedlctya flabe]liforms from 1,16 to
4.3 x de a rosea . i‘rom l 1 to 3.2 etc. "




. ]-.:_.

‘Since" sponges are seusn.le inobile animals, the sea bott.om is an

_ mport.ant factor in t.heir exi.steme. Within the boundaries of t.he neritic

area, on rocky a.nd pebbl,y bottoms, Sponges become attached to the substra—

tun, pa.inly to the rocks , shells etc, Tides, turbulence and stmng cur=

N renta m&ke the firn a.tt.achnent necessary; for the. same reason we find here
| ipcmistmg_, cushi_on-shapgd and elastic f_orms.»b In t};e depths,-- vhere 0ozy
bottcms _wgd@h&te, §poﬁgGS‘-are oﬁliged_’t§ ada.pt.. to a loose substratum,
| Such fdrn’s'ﬁd'eve;lop Il'hizoids.', thin branchi:ié a.ppendages by means of which

- the sponge :i.s anchored to the coze bot.t.om (fam:.ly Cladorhizidae and othars).

o .‘I‘all upright foms, uhlch cannot. be engulfed by ooze as readily, here pre=

» dominate anong the Sponges.

bponges, thch are dependent to such a great exbent. on the sea bot-

-_t.om, may thenselves part.lcipate in the iormatlon of ‘the ground as blOlOglC&l
i‘iltorers a.nd by depos:.’ung at. the bottom remains of their skelebona(splcu- :

- ‘les) after dea‘bh.

COrneos:Lliceous Sponges are represented most abundantly at depths ‘

of 20 t.o 350!, on sa.ndy - pebb]y sea bottoms, but may also be found in all

t.he l:Lt.toral zones, down to abyssal depths 1nch51vely. (Specmens of spon- )

ges were obt.a.ined durlng the"Vityu'" axpedltlon in the Pacific Ocean from

“the dept.hs of more than 6000 meters).

Geograggc distrimtn.on of comeosil:.ceous slaogges,

The rela.t:.ve]y larg_e faunal material obtained throu_gh the analyses .
of the" available oo]le'ctions ma.kes it possible to carry out a certain zoo~- .

-geograph:.c study of corneos:Ll:Lceous Sponges from our northern and far east-

N

“ern seas, In t.his cha.pter we shall nerely examine the compo ait.ion and




_ .character of the q:onge.iaupa‘in each individual sea‘ and endeavour to trace
pﬁepossible present or past.relations!prs between‘ the faunae of sponges in

| »l.t.he Arctic, northern’ Atlantic and_rprthefn Pacific basins, Before we'pro-'

ceed t,p_-a detailed qu.rvey, we I_should ‘examine, however, be it bi‘iefly and

s_uperficialiy, ﬁhe zmgeoéraphic groups orfca'tegories used. in -this wi'k. '
The system of zoogedg'r'é.phic subdivision of the_féuna‘ which reflects
_s;tmultaheously th_é territorial origi._n. of‘ vérious forms .a.nd the contemporary
pattérn_of their distribut.idn in thé océans of thé wrld appears to .be 'more
éfféciive. At the present t:.me,however, it would be difficult to adopt this
'apparently correct systen because of the insufflclent degree to which spon=

'giofaunae of. the areas adgacent to the regions examined have been studied,

as well as because of the insufficient information available on the ecology

a.ﬁd paleontology of sponges. As a preliminary workihg scheme we a.z;e pro-
pos:mg, therefore, a system of zoogeogr aphz.c subdivision of fauna accord:mg
to whlch all the species of "known corneosiliceous spong;s of the northern
and fa.r eastern seaa are divided m’oo the follomng groups.
A Continenta.l shelf and contlnent-al slope Species (179 species)
"l.Arctic species (22 speca.es)
2.Arct1c-boreal spec1es(27 specles)
| a) wide-spread spec:.es (13 specz.es)
b) Atlantn.c (9 specz.es)

o c) Pacif:.c 5 species)

3. Boreal species (126 specn.es)
~ a) North A‘blan’on.c (21 species)

b) Greenland-Scandinavian (21 species)

c) Amphiboreal (21 species)
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'  'd)Wide-spread northern Paciric (12 SpSCleS)
ic) Anphi~Paeific* (5 qpeciea)
,f) Okhotsk-Bering (north boreal Pacific; 7 species)
' 3: S . g) Alautian-Konandonukii-Kurl1 (- querEE?%XI Pacific; 25 apecies)
Rl | h) Sea of Japan- southern Kuril (south boreal Paclfic- 25 .species)
| Ai)Bipolar (2 species) | |
h. bubtmpic-boreal species(lz speoues)
‘Ba~ Abyssal specias (12 species) _
:'f  1, Deop-sea (abyssal) species of the Arctic basin (6 species)
Té. Abyssal apecies of the Pacific Ocean (b species)
w' 13. Abyssal speciea of the Arctlc basmn, Atlantlc and Paciflc Oceans (1 Spec168)
‘.'h. Abyssal speciea of the. Paclflc and Indian Oceans (1 specles%.
. D o | o AJJ. the Sp‘eclea of the corheosiliceous sponges are thus divided
|  "first of all in two groups: l) specles of the contlnental shelf and slope'
'“i“2) abyssal Speclea. The fqrner constitute the predominant majority of
-i corneosillceous sponges and are found nalnly within the boundaries of the
| ’continental shdlf and slope, these ﬂonms are rarelyvfound at depths of
: nore than 1000 me Abyssal forms commonly oceur, however, at the depth of
| .lOO-hOOO and more netera. | |
The species characteristic for the continental shelf and continen -
:.tal'slope afé subdividéd; in their tiurn, into 4 categories: Arctic species,

Arctic~boreal species, boreal and subtropic-boreal species, Arctic sbcuies

P

| ¥ Kfter Andriyashev (1930)s




include the species more or less widely distributed in the Arétic region¥;
furthermore, some of ﬁhese Species may be found outside fhe boundaries

of the Arctic . region, in the cool areas of the northern Atlantlc and north
Pacmcic Oceans, Arctlc—boreal species are widely distributed in both Arc~
tic and boreél regions. It is expedient to subdivide this group into the
:Atlantic?iuiiin¥boreal group‘whose areal lies in bo£h'northérn Atlantic
and Arctlc, Pacific-Arctlc~boreal forns with the areal in the northern Pa-
cific Ocean and in the Arctic, and Arctlc-boreal species widely dlstrlbu-
ted in the Arctic, northem Atlantic and northern Pacific,

This subdivisiaﬁ of the Arctic~boreal species~,carried out at the
present timé only.on the basis of their distribution, éhows the heteroge-
4neity of this group and may be evidence of two §r"even-three different
origins. |

Borgal species, formlng the most numerous group, -are subd1v1ded

1nto 9 caxegorles.

a) North Atlantlc~boreal spec1es with the main areal in the north=

efﬁ Atlantlc. Some -of them may penetrate with the warm current down to the
”5southuestern ahores of the Barents Sea, to the north of Spitzbergen and |

. Franz Josef Land and 1n exceptlonal cases, into the Kara Sea canals and
northweatern Laptev Sea, as far as the Novosibirsk Islanda (Map 1)e -

b) Greenland-ﬂcand1nav1an species are boreal (or subarctic) in |

: charécter,‘have thelr main areal in the warmer'regions of the Greenland~

* Boundaries of the Arctic region are accepted here as those defined by -
Soviet geographers specialized in zoogeography( Gurtyanov,1939 1951, ,

D'Yakonov, w™45), .
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: —Scand:}.navim sector snd penetrs.te often to the east, similarly to certain
‘northern Atlantic-boreal species. As a rule, they do not penetrate into
the: northern A la.ntic beyond the Arctic region (Map 2),

c) Amphiboreal spec:l.es (after Berg) are boreal in t.he:.r na.ture,
but have a d.iacontinuous areal in the wa‘oers of the northern hemi sphere
(Magu 3 a.nd L)e N |

d) Wide-sprea.d northern Pacn.f:.c Species inhabit the northern Paci-
| fic Oceanfrcn t.he ‘Bering Sea to the bea of Japan and from Alaska to the
Vancouier' Iaiand'; t.heqé are fairly eurybiontic species which may penetrate -
inte the Arctie, | | |
- e) An.phi-Paciﬁ.c species occur in the boreal and subtmp:.cal wa=
- ters of the Asn.an and llort.h American pa.rts of the Pacific Ocean and have a
. break in t.heir areal in the north; they are absent in tropical latitudes
(Hap 5)e |

£) Aleutim-Kcmndorskn-Kuril species are found in the region of

the Kuril, Komandorskii and Aleutian islands, southeast: of Kamt.chatka., oc~

casionally also northea.st of Sakhal:.n. '

g) Sea of Japan- sout.hern Kur:Ll species have thelir main areal in
-t:hevSéa of Japan, in the ,'.sout.hern Okhotsk Sea and in the region of south~
 ern Mﬁ iélandé; these spec:i.es are not found in the Bern.ng bea., but pe-
‘ netrate oceasionally into the northem Okhot.sk Seae . ‘

h) Bipolar- species are predoninan‘oly boreal in then.r nature, ococur

 4in the northern hemisphere,as well as in the scut.hern hemi sphere and mveal '

a break in t.heu.r are&l in the t.ropica.l wat.ers.
Subarctic-borea.l species populat.ing the’ }i‘otore.l wa‘oers of China and

Japan and penet.rating into borea.l wat\ers (Peter the Great. st.rait southem
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Kuril islands), constitute the last group of species characteristic for

f _ the continental shelf and slopse,

Abyssal species a.re‘";divided into &4 cat)egories; 1) abyssal. spe~ .

; o cies of the Arctic basin, 2) a.byss&l species of the Pacific Ocean; 3)a-
byssal species of the Arctic basin, Atlantic and P&c:l.flc Ocea.ns( able to
rise. to the continental shelf ) and 1+) abyssal Specles of the Pacific
and Indian Ocea.ns.

Such are the zoogeograph:.c categories n_nto which the entire mml~-
t:.tude and da.versity of the corneos:.hceous sponges populat:.ng our north— .
ern and far eastern seas can be da.nded. :

: The forms defined as Greenland-Scandinavian and amphiboreal are
of -considerable interest for future analjsi se Furthermore, anohg the
»amphibor.eal .Species we established in our matefial Species (11) encoun=

." . tered only in the northern Paciflc 6cean a.nd in the Greerﬂ.and-Scand:ma—
‘ vian sector of the Arctic (and in t.he i‘orm of rehcs in the White Sea)s
' Apparent.ly these foms are Pacific in origin (Map b)e o , _ -_.p.32
B Distribution of corneosiliceous Sponges :Ln dn.iferent sea basins .-
VV ia as follows.

. White Sea.. At the present t.ime 33 forms belonging to 31 species

have ‘been found. in t-he wWhite 533.
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Microciona heterotozxa

,'Mycak thaumatochela
Hymeniacidon gorbunovi

- Baperiopsis typichela .
Plocamis’ arctica .

z.Arctie.borul npociu-z. ApR'rnqecuo 6opeanbuHMO BHKH— 15

-15' v s _Mycale lobata . . - Plocamia ambigua
: ‘Homoeodiclya palmata " Phakettia cribrosa
Myzxilla incrustuns (M i. incrustans, Halichondria panicea
_ M. Q. var per:pmo:a) Halichondria sitiens
¢ ; Myzilla brunnea .. T Haliclona gracilis
i . Hymedesmia ‘occulia - Haliclona cinerea
R - L -"Iophon piceus (I p ptceuc, I r Haliclona aqueductus
o Sl ubius) Dysidea /ragzhs
} -Tedama :uclorza SR
’&3.30”1.1 'pecj_..-]_]_.‘ . s, Bopeanbnuo p