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Introduction 5[ =

» 2012-2013 Summer Research Fellowship (SRF)
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— Review of the Stephen Hui Geological Museum fossil collection
and vertebrate fossils from Hong Kong

SR AR LA R R A A A B G ke

» 2013-2014 Earth Sciences Final Year Project
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— Hong Kong's first Mesozoic fish: osteological description and
implications
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Fossil specimen (L AREA

HKU SHGM L275

Hong Kong’s first identified
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+ Conclusions 4536

Introduction 5[ =

» 2015 PeerJ open-access journal article
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— A specimen of Paralycoptera Chang & Chou 1977 (Teleostei:
Osteoglossoidei) from Hong Kong (Guangdong, China) with a
potential Late Jurassic age that extends the temporal and
geographical range of the genus
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FIGURE 24 'The teleost (Perca) skeleton: A, Anguloarticular; A + 1+ PG, actinosts +
interneural + pelvic girdlc; AF, anal fin; BH, basihyal; BS, branchiostegal rays; C, caudal fin; €', cau-
dal vertebral centrum; CL, cleithrum; CH, ceratohyal: CO, circumorbitals; COR, coracoid; D, dorsal
fin: DN, dentary; DFR. dorsal ray fin: DFS, dorsal fin spine; E, ethmoid; EPO, epiotic; FR, frontal
HM. hyomandibular; HS, hemal spine: 10, interoperculum; LE, lateral ethmoid; MX, maxillary: NS,
neural spine; O, operculum; P, pectoral fin: PA, parietal; PC, postcleithrum; PMX, premaxillary; PO,
preoperculum; PT, PT', PT*, ectometapterygoid; PTER, pterotic; PTO, posttemporal; PVF, pelvic
fin: Q. quadrate; R, rib; RA, retroarticular; S, sphenotic; SC, supracleithrum; SM, symplectic: SO, sub.
operculum; SOC, supraoccipital crest; U, urostyle; UH, urohyal. Modified from Dean (1895).
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— To understand the ecology of the species
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— To add information to the biogeography
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Study 5%

Leica Zoom 2000 stereomicroscope (x10.5-45)
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Leica SBAPO stereomicroscope (x10-80) ©
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Anal and dorsal fins Caudal skeleton
« Photo-taking through microscope e HY A&
BB SR O
— Stacking #i#(By Combine ZP)
— 3D Modelling f##I%1%E (By Photoscan)
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Tse et al. (2015)
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* General description Anal fin &
Rt — 17 fin rays fi&f%
—_Tdhi / Dorsal fin %
— 20 vertebra #EF — 10 fin rays figfs

+ 19 caudal vertebra ffs . - . Length of the fin ray
+ 1 abdominal vertebrae Bl

. < = anteriorly longer
— Vertebral centra e Al R
deeper than long - S « Sub-triangular fins
15 @\EEDE‘E%H:Z

« Anal fin opposite

to dorsal fin Sarcopterygian

BEENEEE A B (Lobe-fin) pAfig e
* Fins supported by VS

pterygiophores

R R = g i Actinopterygian

(Ray-fin) HfE £

Mirror image for comparison
7R {E LRI Photo credit.

Tse et al. (2015) Institute of Vertegate,Raleontolog
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« Anterior circular rims
of the vertebrae
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Photo credit: flickr.com Tse et al. (2015)
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* Caudal Skeleton
|Eiy=gacd
— Homocercal tail
AR

Tseetal. (2015)

Teleost in action

* https://www.youtube.com/watch?v=h64Fpl
MVJImE

Yanbiania, Wilson & Murray (2008)
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outgroups ray-finned fishes
1
ichthyes Cheil Amiidae Teleostei

Homocercal
tail

Heterocercal
tail
Credit: Lauder (2000)
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Teleost in action
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teleost and (c] aherting
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https://www.youtube.com/watch?v=h64FplMVJmE
https://www.youtube.com/watch?v=h64FplMVJmE

» Caudal Skeleton P
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— Homocercal tail
R

— 15 branched caudal )
fin rays =
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Tseet al. (2015)

Identification & &

Anatomical features were compared with
similar specimens and existing publications.

SLERFHR R HET T LR 9T

L& a4 SUBDIVISION TELEOSTEI MULLER, 1846

‘F % i1 H SUPERORDER OSTEOGLOSSOMORPHA GREENWOOD ET AL., 1966

‘&% ffiH ORDER OSTEOGLOSSIFORMES REGAN, 1909
& i H SUBORDER OSTEOGLOSSOIDEI REGAN, 1909
HIARfiE 8 GENUS tPARALYCOPTERA CHANG & CHOU,1977

EllfRf& 1 TPARALYCOPTERA sp. CHANG & CHOU, 1977 27

Phylogenetic studies Z4% % & 15

SHGM L275 coded for from Shen (1996), Zhang (2006),
o

‘Wilson & Murray (2008) and Xu & Chang (2009) as well as the codings of the most similar taxonitaxa.
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T T 2 12eutefilthesameforSingida-
Wilson & Murray (2008)
ch lea los lc6 6 - 8 out of 11 the same for

2 2 Paralycoptera;

Shen (1996)
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-6 (7 as for ch 54, the state should be 1)

10 out of 8 the same for Paralycoptera 29
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Caudal Skeleton

|Eiy=grcd

— 6 independent
hypurals 17 &

— 2 or 3 uroneurals ' ' .
M E e d

—1 epural E F5 I

— Triangular second =

ural centrum
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Tse et al. (2015)

Specimens studied first hand Paralycoptera wui: IVPP V2989.20, .24, .31, .65, .100, .105, .137
Sinoglossus lushanensis: IVPP V6354. 2

Specimens studied in the literature = Singida jacksonoides: WM 490/96, 311/96, 241/96
Mesoclupea showchangensis: IVPP V2685.13
Lycoptera davidi: IVPP V2328.1, .7, .34
YYanbiania wanggqingica: IVPP V6767-1
Tongxinichthys microdus: IVPP 2332.1
Hiodon consteniorum: UALVP 38875
Huashia gracilis: VPP V2996.1
Jinanichthys longicephalus: IVPP V10149-51
Paraclupea chetungensis: VPP V816

Genus compared  Leptolepis
Elops
Odaxothrissa
Hiodon
Lycoptera
Paralycoptera
Singida
Phareodus
Arapaima
Heterotis
Scleropages
Osteoglossum
Pantodon
Gnathonemus

etc.
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Wilson & Murray (2008)
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Mismatch and discrepancy 7= %

* Singida?

Mismatch and discrepancy 7= %

 Singida?
» Condition of the neural spine on ural
centrum 1

FEAEL A FHEERIGRRE
— Complete or rudimentary
SRR
* Number of epurals
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Phylogenetic studies 4% 5 iF%¢

SHGM L275 coded for from Shen (1996), Zhang (2006),
Wilson & Murray (2008) and Xu & Chang (2009) as well as the codings of the most similar taxon/taxa.

Shen (1996)

- 10 out of 13 the same for
aralycoptera;

|

Wilson & Murray (2008)

(68 | - 8 out of 11 the same for
[ 1 0 0 1 0 0 o0 Paralycoptera;

2 0 ? 0 0 1 0 0 0

o 12 0 0 1 0 0 0

Xu & Chang (2009)
L2 10

o 1

01

-6 (7 as for ch 54, the state should be 1)
out of 8 the same for Paralycoptera 2

Singida

- Eocene #&#1H
African JE

Murray & Wilson (2005)
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Identification £ E
RIRfE £ tPARALYCOPTERA sp. CHANG & CHOU, 1977

\ 15 branched principal fin rays
o EL E

Actinopterygii #g# & 48
Osteichthyes Eﬁ%&‘ﬁ?ﬁT A

Prerygiophore #3757

“Anal in Tseetal. (2015) Tseetal. (2015)



IVPP V2990.20 [holotypet} tParalycoptera wui

A, B: two complete
specimens, showing
the body shape, fin
shape and vertebral
column

C: Restoration of the
skeleton of 1P. wui
mainly based on the
holotype, modified
from Chang & Chou
= g (1977: Fig. 5).
IVPP V2989.31

Scale bars =1 cm

Xu & Chang (2009)

Ecology A FEIRIE

* Freshwater lake 3% /K35
+ Close to regions with volcanic activities
KUEE)EREITHIE

— Nutrient input from eruptions?

N AT
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2 — Promoted fossilization? Y it
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Credit: Dr. Wu Feixiang, IVPP ﬁ*”ﬁﬂ?ﬂ:E" :\__I\ I
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Chang & Jin (1996)

Ecology A= FEIREE Ecology 4 fEIR1E
+ Unstable water body? » Sedimentary facies JfEfH
REEEAKS? — Tranquil water as habitat
— Tolerance to sediment stress? SERRHE K A1 iy
B = AR A RS0 » Geochemical weathering indices [E{Ef5%
— Tropical-to-subtropical
- May resist a wide range of climatic R
conditions? » Oxygen isotope data & [E{i1 Z 51T
HE T FEAR [EIHY SR EER R ? — Between 5 °C and 25 °C

i 5rg§25rg 42



Implications £/
» Extension of geographical and temporal range
PR i L (R A
— Southward by ~700 km: from Fujian to HK
[ Fg~700km: fEEEE A

Implications £2%¢
» Extension of geographical and temporal range
B s L (A
— Southward by ~700 km: from Fujian to HK
[a]F~700km: {EE R B
— Back by ~40 Myrs (Early Cretaceous back to Late Jurassic)
[EIRT~4TEE (50 EL ERREEL)
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Implications g22¢

» Extension of geographical and temporal range

S P o A L (O

— Southward by ~700 km: from Fujian to HK
[ ~700km: (LR

— Back by ~40 Myrs (Early Cretaceous back to Late Jurassic)
[ERT~4T- 84 (FHZLEIRREL)

- Use this new knowledge to evaluate our
understanding of Chinese fish from those times,
particularly of osteoglossomorph fish.

B R AR RS REAER)
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’;':-a:'s‘"alg’: period & Examples of HK localities Fossil types
BT REE
~26-0 Quaternary
~23-26 Neogene i &

~65.5-23 Palaeogene F&5=4 Tung Ping Chau HF{ Plants 47, insects (2

~1455-65.5 Cretaceous {5540 Port Island 7
~201.6-1455 Jurassic {REE Lai Chi Chong #fiE Plants 1##), Paralycoptera gl &
~251 - 201.6 Triassic =42
~299 - 251 Permian 4z Ma Shi Chau 53 Plants ], Shells 5}
~359-299  Carboniferous 7524 Yuen Long JTEf Spores fii T
~416 - 359 Devonian @4 Pak Sha Tau Chau (b Placoderm fish E&%Ae

Implications £22%

+ Late Jurassic age reinforces an East Asian origin
for osteoglossomorph fish.

MR R R SO A R SR e A B 5 B A

» HK’s first Mesozoic (dinosaur-era) vertebrate
fossil

FEEREERBECRERQNABESYEE

— Potential for more exciting discoveries: dinosaurs?!

RREEHERREG?
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« Chance to work with CAS Academician,

Experience 45
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Prof. Chang Mee-mann /
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» Chance to publish the results Credit: people.pku.educn

BERIATERR
— Learnt how to write a paper and to produce high-quality images
fraie Pl E S

— Appreciated the hard work of scientists
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Conclusions %534

+ A Paralycoptera sp.specimen (SHGM L275)
is identified
— first studied and identified Mesozoic fossil fish from
Hong Kong
» L275 extends the temporal and geographic
range of the P. sp. and possibly the
Southeastern Mesoclupea Fish Fauna too

+ Exciting future opportunities to improve our

knowledge of local and regional
paleontological evolution
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