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776 H Ok Hm % O® - BELE

AT RIERFE LR, NI B RS R HEY R R — 1 B,
AN, 8 B EAERI TR E Y AR T TR B R A Y B RIEF 58, Lhr EBF
9% 1ANTIRAEH SR R O B AL R R B s M B S ARSI R MYIE I, AR N1 ZRIAR
RZAEEBERREMEANS LR, Xt REFRHEHREU RN X—EBRHIA
RRE, MEMRERELRTE, BMNSEEARRN—RELBR T RAENHR  REER
i RRA R E R RS RESRE A, B00F RSRIEEEEIIX BT, 53 2% EE
EHRBRBEFL RAESHRAERERNA LRAHESERORE, EERATEIN—SEZEN
377% (Rigby, 1983; Clarkson, 1986), IR H M ENEEERREIIWI TN,
RIEBEAEBNNBEHRENZER, ARHERTHABRHNS> RWT:
HHshI] (Porifera)
1. EBEHHN (Demospongea)
Keratosa H
Monaxonida B
Choristida H
Lithistida B
2. 5 HigEM (Hexactinellida)
1) AHEEHMITIH (Hexacterophora)
Lyssacinosida H
Hexactinosida H
Lychniscosida H
DIWFEHEHETR (Amphidiscophora)
Amphidiscosida H
3.EFRIEHM (Calcispongiae B Calcarea)
Calcinea H
Calcaronea H
Pharetronida H
Inozoa Y B
Sphinctozoa Y H
4. F5 5249 (Heteractinida)
5. BB #EM (Sclerospongiae)
KB, ASGERHERNEFER & BIEGME —NOREZ:
RHEE: DB ABE, MARER, AR REASERER: D) BHESER, 56
5 —BEREEETHAR;DEXT -84, EEAMRE LRI H M,
BEEEHE: DIEBRABN, WEERAEASAERSH, Z—HESHERIEHRN
F2)E BRI &, A KRIEG 1 L ARR 3 3) 720 s b I e, 3 4L A I

FERREARREILES

WEDMERERNERRE TARKEMAT M. NHEHREERIDGKREE BrsE L,
EBEEHERNHERBEARE, MSREANSERERAE, B £ 58§ WS XA



6 4 % g BHENAR BARHHERX 7 777

B LA LR, RS RSB RESEEA LY, AN AERF eI TREE LN
Hk,

1. R

RIEREEBIIEIMENRI, FRNERER BT EERL, BRERET Sk,
BEEHNAHERCARIETINERERHOAELRIUE (Burgess Shale), (HEERERH#EGH
RBEFELEAT AFEREH. RANANHERRIRARENKEE, A+ZE4HER—
MR, BRI R EBAKEHRARRARBREHEE. BT HFZE4HNEH
HRZ 5 A AR T EY, RIEART e S B ke Bl i, WL T X5 &4,
XESAFERMNEERNEEREL, RELHNAHEREDEANENESE (Finks,
1983), MiXEHiE, REEHAR NI XA, —Z L Partersonia Miller, 1889 4%k, thie
BB 4k; B —3X L Brachiospongia Marsh, 1867 F1 Pyruspongia Rigby, 1971 j@ﬁ% BE
KMEXR R, R4 R, A AHEERNEHRINERL, FEBHIAR T B4 REAN
ZRIMWAR B, MBSEREA LERARNTRER, — MR ESH s BT,
B—ATERMBE S AHEHWASE (Wendt, 1980), X—BHIFEHI T AREBHRAIFHA
W4 (Finks, 1983), EBEBHREANHEREKAFE/ALPHAT AN, X—HErEE
HE=ZBE, T BEXNMHE,HEKZ CURABEKE

ELRBRAERENRAERE LHREERR, AEFTRETHNERERCRAERELS
o REER, LREBHRIRETERRE, AHEHAL (Lithistida) FE2HES BHAK,
XFE R E Y RE, BRAREGERARROAMIEREL, ABHLCNERERNELE
RENT KB RERNRE, REFESEHNSTEESMhRE SRR 3 MRERNEL
%35, 9PILL Saccospongia Ulrich, 1889; Hindia Duncan, 1879 F1 Astylospongia Roe-
mer, 1860 X5k, HHEREPERWBMTREABRRNEEE: —NMEBEBFRANNESH
EEH S, B MRBERNNEH LA O S, TLIWEE 3 LB 1)F
BERI AL BRER (X S AHERORMAERMEL); DMNEEARFRERENBE NN
EaAAEEASNER, 3)EHBRAREERETERAIBEANNEE, B M%E
BRENEAERRIABH BN I UENELNE — LN NHRENSEEN, AR T EE
fﬁ%ﬁ'ﬂﬁﬂt@go BTN, RELBERAZRE KERLENBH, EBEFT
Ak, TRBANEELINEHERHREXRLER 3,

2. ERmmA

AW BHOERIEHE RERUMBIT (Ziegler and Rietschel, 1970), Bz
K, BT EEHAER (Pickett and Jell, 1983), M5, XM EHATHRENEENHE
o RARTHN—XEBMEETRERXEENTL, RELHNENDRE AN =5 .1
HER. ARAEEHNXNEREER, CEEYIIERAZWLERRABIRIFRE, AR
BAZBLEF T HRRRLE S, LGRS LR, —SEUEAAEZ M EORIREZS
B A LRSS, 1987), ~ S R RIRIGEFHSO A 2L MHRMREKREE
REEFER (O, 1967), EHRBFEHEMAS EHIAT RN KEY, —RER=&i,5—K
M=t 5T LN, E—RAKERA, EEBRED RE8HBEEE, L% {RIA]
Wria, REELANBN AREBEEERAORBLKT,

H—RBRIBRATEER, Eﬁﬁiﬁu%ﬁﬁﬁéﬁ%mﬁﬁ,bf]ﬁEﬁ?ﬂﬁ‘*Hﬂ



778 - o B ¥ W 30 %

® 1 BRDPIELES

Comparison of main features and skeletal
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structure of different classes in Porifera
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Possible fossil history and phylogeny of principle demosponge taxa
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Skeletal microstructures of calcareous sponges in different geological times
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CLASSIFICATION, EVOLUTION AND GEOLOGICAL
SIGNIFICANCE OF FOSSIL SPONGES
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Summary

Taxonomy of fossil sponges at the highest level is based on the rigid skeleton, since the soft
tissue is not preserved in the fossils. Most sponges have an internal skeleton, which may consist of
1) calcareous spicules; 2) siliceous spicules; 3) siliceous spicules and organic matter (spongin) o1
4) spongin fibers only. In calcareous sponges, a few have calcareous non-spicular wall structures
(Sphinctozoa), and a few have fibrous structures (Inozoa) in which calcareous spicules are em-
bedded and cemented together. The following is an accepted classification of fossil sponges:

Phyllum: Porifera

I. Class: Demospongea (Cambrian—Recent)

Skeleton composed of siliceous spicules and spongin, or spongin only. Megascleres bheing one
to four-rayed spicules and microscleres including chelas, sigmas, toxons, forceps, sigmaspires and
asters. Most microscleres not preserved in fossil demosponges.

Order: Keretosa (Recent)

Order: Monaxonida (Middle Cambrian—Recent)
Order: Choristida (Carboniferous—Recent)

Order Lithistida (Cambrian—Recent)

II.  Class: Hexactinellida (Late Proterozoic—Recent)

SN

Megascleres mainly being hexactins and stauractins which are found in some earliest hexac-
tinellids. Microscleres including hexasters and amphidiscs, with no spongin.
I). Subclass: Hexasterophora: Microscleres are hexasters.
1. Order: Lyssacinosida (Ordovician—Recent)
2. Order: Hexactinosida (Permian—Recent)
3. Order: Lychniscosida '(Triassic—Recent)
IT). Subclass: Amphidiscophora: Microscleres being amphidiscs.
Order: Amphidiscosida (Cambrian—Recent)
HI. Class: Calcispongiae (=Calcarea) (Cambrian—Recent)
Framework composed of calcareous spicules and /or non-spicular skeleton. All spicules only of
primary types such as monoactine, diactine, triactine and tetractine.
1. Order: Calcinea (Recent)
2. Order: Calcaronea (Carboniferous—Recent)
3. Order: Pharetronida (Cambrian—Recent)
1) Suborder: Inozoa (Permian—Recent)
2) Suborder: Sphinctozoa (Cambrian—Recent)
IV. Class: Heteractinida (Late Cambrian—Early Permian)
Skeleton composed of 3-, 4-, 6- or 8-rayed calcareous spicules which may be interlocked and
or embedded in a solid non-spicular skeleton, with no spongin.
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V. Class: Sclerospongiae (Permian—Recent)

Sponges with a skeleton composed of siliceous spicules and spongin fibers as well as a basal mas-
sive skeleton of calcium carbonate occurring as either aragonite or calcite.

The oldest isolated spicules of Hexactinellida are found in Late Proterozoic (Doushaniuo For-
mation), South China; some first entire hexactinellid sponges are from the Middle Cambrian (Bur-
gess Shale), West Canada. These earliest hexactinellids have got a single layer of parallel stauractins,
and a more complex torm, with two or more layers of parallel hexactins, appearing in the Upper
Cambrian. A general evolutionary trend from early thin-walled form to later thick-walled form can
be seen in this group. From Ordovician, hexactinellids developed into two branches: a) the branch
with a large and broad central spongocoel such as the genera Brachiospongia and Pyruspongia; b)
the branch with the central spongocoel reduced and degenerated, such as the genus Peztersonia. Post-
Paleozoic hexactinellids became a conservative group, in which only a few tenuous lineages seemed
to have crossed the Permian and Triassic boundary. Most hexactinellids limited their extent to dee-

per marine facies. .
The principal demosponges are found in Lower Cambrian (Chiungchussu Formation), Yun-

nan, China, mostly consisting of monaxonic forms. The lithistids occupied a supremacv during
the Ordovician. In fact, they constituted the most important reef-builders with a wide distribution,
but they became a small group at the end of the Devonian, probably due to the development of stro-
matoporoids and other reef-building organisms. Non-lithistids of Demospongea have undergone a
slow and continuous evolution. Three evolutionary trends are evident in demosponges: 1) Thin-wall-
ed sponges developed into forms with thicker, more massive walls (similar to patterns seen in Hexac-
tinellids); 2) Thin-walled sponges without canal system developed into forms with thick walls equip-
ped with a canal system; and 3) Simple assemblages of spicules developed into more complex regu-
lar frameworks. Today demosponges have persisted as a major class of sponges. They occupy environ-
ments ranging from warm, shallow subtidal, high energy to quiet, cold oceanic deeps, and from
modern seas to freshwater ponds and lakes.

In calcareous sponges, Inozoa seemed to have spread out from the Tethys Region where they
suddenly appeared in the uppermost Lower Permian of Sicily. A similar high diversity is found in
Upper Permian reefs of Tunisia and China. The evolution of this group still remains obscure, not
only because of their scanty fossil records, but also because of their generalized nature, Sphincto-
zoa were the most important reef builders during Late Paleozoic and Mesozoic. They first appeared
in Cambrian and then developed into a large group during the Late Paleozoic. A general trend in the
evolution of Sphinctozoa is the development of increasing chambers and filling structure. The ear-
liest genera have almost empty chambers while complex forms have various filling tissues and nu-
merous chambers. Their development in species diversity in geological times is similar to that of Ino-
zoa: the highest diversity was in the Permian, with a gap in the Lower Triassic; while the second
peak was in the Upper Triassic, with a gap from Middle Liassic to the uppermost Middle Juraséic.



