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Raman spectra of a Lower Cambrian ctenophore embryo from
(Chen et al, 2007) southwestern Shaanxi, China

Optical and Raman images of a thin section-embedded ctenophore embryo
from the Lower Cambrian Kuanchuanpu Formation of Ninggiang, Shaanxi
Province, China. [Scale bars, 25 m (A))

Maotianoascus octonarius from Lower Cambrian Maotianshan shale at Mt.
Maotian, Chengjiang, Yunnan. (Scale bars, 10 mm.) (A and B) Part and
counterpart of the holotype in this species. (C) A paratype specimen of this
species. ST, statolith; CR, comb row; MC, meridional canal; SK, skirt-like
possible oral lobe.

Confocal laser scanning microscopic images of the thin section-embedded
embryo, obtained by recently documented techniques (12). [Scale bars, 25 m
(A and D); 10 m (B, C, and E)]. Because such CLSM images record the
laser-excited fluorescence emitted by the kerogen that comprises such
fossils, they provide a proxy for direct chemical analyses that show the
carbonaceous composition of a specimen analyzed. (A) CLSM image of the
complete embryo (see Fig. 1A). The aboral region (B) and middle-right
region (C) (see Fig. 1C) of the specimen show the fine-scale morphological
information provided by CLSM images. (D) Rotated CLSM image showing
comb rows, numbered 1-8, that overlie meridional canals. (E) Higher-
magnification image of the aboral region showing the numbered comb rows.
AO, apical (aboral) organ; EM, egg membrane; CT, ctenes; AC, aboral

‘1 234567 8 canal; MC, meridional canal.



Raman spectra of a Lower Cambrian ctenophore embryo from
(Chen et al, 2007) southwestern Shaanxi, China

Maotianoascus octonarius
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canal; MIC, meridional canal.
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Euplokamis dunlapae
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Heackelia rubra

+ (Euchlora rubra)
~10 cm

Hormiphora californensis




ITuranue Haeckelia rubra (Euchlora rubra)

Fig. 1. Aecgina ciirea and Haeckella rubra. {a) Intact specimen of
the medusa, A. cirea, with all 4 tentacles; (b} specimen of A. citred
with tentacle at lefi being ingested by ctenophore, H. rubra; (<)

same animals as in (b) phnh:g_r.:phul | mun later: (d) same ani-
mals as in (<) photographed 2 man later, (¢) specimen of 4. citrea
that had all 4 entacies removed by fI. rubra. Scale hine s 2 mm
long and is applicable to (a)-(e)

Mills, Miller, 1984
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Dryodora
glandiformis
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Karl Heinrich Mertens

Beobachtungen und Untersuchungen
uber del Beroeartigen Acalephen

Mem. Acad. Imper. Sci. de
St.Petersbourg, 1833.
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Iununnosse rpedaesrukd (Cydippidae):
f6epxy - MEPTEH3UH ailneoGpasuas (Meriensia ovum); enwuay c.dsea —

ronyboit THHEDHE (Tine_rf_e cyanea);, enuay cnpase — JAAMIETIE TaHUND-
Hax (Lampetia pancerini).

‘Mertensia ovum

oD
! —.

"{

o4

© Jim Mastro

.

\:_.

Mertensia 3axsaruna Clione antarctica



Gastrodes parasiticum

B
Fiq, 221.—Gaslrodes. A. Bowl-shaped stage in Salpa. B. Later stage, with four-
lobed canal system. (. Comb-bearing stage. (Al after Komas, 1922.) 1, statoeyst: 2,
anal pores; 8, tentacle sbeaths; 4, ciliated furrows: &, comb rows: 6, meridional canals.

(Hyman, 1940)



Lampea pancerina :

(Gastrodes parasiticum)

Yb

~2-3cm

Bathyctena sp.

~5cm



Lampea pancerina

(Gastrodes parasiticum)
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Bolynopsis
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Bolinopsis infundibulium, BUK ¢ carnTTanbHOH [E10CKOCTH. | - abopanbrslii op-
rad, 2 - aApaJHANBHBIA KaHan, 3 - undynauOyiapusit kaHam, 4 - cyGTeRTaxyIAPHEH
rpeGHOM pag, 5 - cyGearnTransHeIl rpebuoit psa, 6 - TCHTAKYJIPHEI Kapan, 7 - ¢To-
MOZIEYM, B - aypukyns (yuixo), 9 - opaneHsni koHen Tena, 10 - Gokoras 1omacts, 11 -
CCTCBH/HAY MbIUEYHAd CHCTeMa Nomactd, 12 - nupkymnobameweri wamaz, 13 -
TpaHCHoGansHEL Katan, 14 - cybearnTTanbHEbLl MepHAROHATBHEL KaHan, 15 - mepe-
X0/ CyOTCHTaKyISIPHOTO MEPHAHOHAIEHOTO KAHANA B aypHKY/IAPHEIN Kanayl, 16 - un-

DyHubyroM.

6 5

B. infundibulum, eun Ha rpedHEBHKA ¢ OPANLHOTO KOHIR, KOTLA BOKOBbIE
JIOMACTH pasABHAYTHL. | - (upkymMnoGarsHbit Kauan, 2 - yIacTKH HHTEPAOOaN6HO-
ro Kauanta, 3 - GoKoBad JOMAcTh, 4 - aypuKyis (YUIKo), 5 - TEHTVILIB, 6 - HeH-

TPATEHOE MIYNAnbLe, 7 - Haparacrpanbhsiii kananm, § - oxomoporosoll (naGuans-

HH) KxaHal, 9 - poT.

B. infundibulum, xana-
nst B Goxosoit ronacty. 1 - cvb-
CArHTTANbLHLIE rpefHBIC PRI,
2 - cyOCArHTTATLHL KaHan,

3 - TpancrObATBHBIN  KaHal,

4 < npxvmnobansHel Kanan




Mnemiopsis leidyi
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fremiopsis leidyi:.  area of arigin

fdnemiopsis leidyi. 13t record of range expansion

hnemiopsis leidyi.  records of range expansions
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Mremiopsis leidyi.  ares of origin

fnemiopsis leidyi: 1=t record of range expansion

fnemiopsis leidyi.  records of range expansions
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‘Deiopea sp.

B);  AHRIY -



Ocyropsis sp.

Oror sx3emiurip  OCyropsis
MOPAXKEH aM(uIoIamu.
Jlomactu  CBEIAEHBI  BMECTE.
Bunna pudpakiua cBeta Ha
abopanbHOM ToJitoce. JlamHa
OKOJIO 9 CM. Y JIMYMHOK €CTh
nIynanblia, y B3POCIIBIX
MCYE3aloT.




Bathocyroe sp.
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Bathocyroe fosteri

8 cM



