oA HE Zh e R

VERTEBRATA PALASIATICA

DOI: 10.19615/j.cnki.1000-3118.171124

Implications for Late Miocene diet from Diceros
gansuensis: starch granules in tooth calculus
CHEN He'” WANG Shi-Qi' TAO Da-Wei® XIA Xiu-Min'”?
CHEN Shan-Qin* WU Yan"

(1 Key Laboratory of Vertebrate Evolution and Human Origins of Chinese Academy of Sciences, Institute of Vertebrat
Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044
* Corresponding author: wuyan@jivpp.ac.cn)
(2 University of Chinese Academy of Sciences Beijing 100049)
(3 Center for Historic Cultural Heritage Conservation and Research, Zhengzhou University Zhengzhou, Henan 450001)
(4 Hezheng Paleozoological Museum Hezheng, Gansu 731200)

Abstract Reconstructing the diet of extinct species is a fundamental goal in vertebrate
paleobiology. Dental calculus is the calcium phosphate deposits on teeth, which captures a large
numbef offoed particles and contains the food information of ancient animal. It is possible to
explore ancient/animal dietary and investigate the environmental information from dental calculus.
A large number of starch granules were found in dental calculus of Dicros gansuensis excavated
from the earliest Late Miocehie Guonigou fauna of the Linxia Basin, Gansu Province. It is the
first time that starch granules from Late Miotene were found. We classified the ancient starch
granules by its morphological characteristi¢s andvalso analyzed the starch granules of leaves of
modern plants around the living environment of D. gansuensis to find modern starch granules and
compare them with ancient ones. The results indicate that D. ganSuensis may eat not only shrubs
leaves, such as the plant from Caprifoliaceae, but also some tree Ieaves from Juglandaceae (walnut),
and maybe some herbs from Ranunculaceae and Polygonaceae. It is consistent with the results
of previous morphological studies, and it also provides more information. Our study extends the
range of time and object for dental calculus research, and offers more possibilities for reséarch on
feeding habits of ancient mammals.
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Fig. 1 Lateral view of the cranium of HMV 1528
The arrows indicate the location of samples
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Fig. 2 Starch granules from HMV 1528 dental calculus in normal and polarized light
From left to the right, the 2™ and 4" columns are the polarized light figures of the 1* and 3" columns
Scale bar =20 pm
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Table 1 The sample of plant leaves

Family Species

Caprifoliaceae Kolkwitzia amabilis Graebn.
Lodicer@yjaponica Thunb.
Lonicéra maackii (Rupr.) Maxim.
Lonicerda tatarica.l.. ‘Fanguo’
Lonicera tellmanniana Meisn.
Weigela florida (Bunge) Al DC.

Chenopodiaceae Chenopodium album L,
Chenopodium urbicum L. subsp. sifticuim H.-W.Kung & G.L.Chu
Elaeagnaceae Elaeagnus mollis Diels

Elaeagnus pungens Thunb.

Elaeagnus multiflora Thunb.
Juglandaceae Carya cathayensis Sarg.

Cyclocarya paliurus (Batalin) Iljinsk.

Juglans mandshurica Maxim.

Juglans regia L.

Pterocarya stenoptera C. DC.
Polygonaceae Polygonum viscosum Buch.-Ham. ex D. Don

Reynoutria japonica Houtt.

Rumex acetosa L.

Rumex japonicus Houtt.
Ranunculaceae Aconitum carmichaelii Debeaux

Actaea cimicifuga L.

Aquilegia viridiflora Pall.

Clematis heracleifolia DC.

MREOHEEMUBRERSITIE A NFEYEES] 7 iEskn, 4. R
(Kolkwitzia amabilis Graebn.), 45174 (Lonicera maackii (Rupr.) Maxim.), R4
(Lonicera tatarica L. ‘Fanguo’). Hpiif fb(Weigela florida (Bunge) A. DC.). #ABk(Juglans
regia L.) #&ZL(Polygonum viscosum Buch.-Ham. ex D. Don). FRFEL(Rumex acetosa L.).
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5 3. (Aconitum carmichaelii Debeaux). FtHik(Actaea cimicifuga L.). #:}-3(Aquilegia
viridiflora Pall.)DA N KITERZE3E (Clematis heracleifolia DC.). 3k H A 10F 489 b +h
TESFERITERRL; FHRITERPRRARZYS pm, SMERRERIEIE , BSAE, R
BRAZUZ, J& T KRB E WA EEA B oA n) 5 ), SR eE E R .

[F] —AEL Py St v B SE R SN 58 AR AT, AnSABREF A S BR R ke A 3R T
TR, WA RIAARRY, HREBIEREA AR (EBA-F), 5—Fa 250 E s
PAMERZEIE H AR, REITLIZ, B AIFR(EI3A), WHARGERTE 1R B
TrEMRLHLG, I HIHE T —4&00E T 8 G (KI3B); GEM /NI SFRHIEAS
EHMV 1528 7F 45 47 & 0SS e pphr (B 2K AL . 57 R i o () 24 it 52 A X
(KI3C, D), SBEBFZA TERARLIX K, BONEIR . 55 =Bl 2L B 0% 5E kL I a5
i, FEILLUZ, B EAYR(E3E), HAm 6 ] LR AL 2314 6 (KI3F); %3
MRk A A5 U] 1 SHMV 1528 45 4 th &5 PR (2D A TE B kil AW 4, TRIR S kE
PR/ O T HESZ T HMV 152855 45 A0 P TE BrRr (K12D T bl ok e, A e
o HEMHMVIS281K A A] e ARk

ANTR) R A0 IO iy A T RETE AL, PR B (K13 R 4 4R 2L 4 (I3 U), 41
S TERH AR, B S AlE —FIE gk, RAREOR, BAR—M>20 um, i ]
G, IMERECNEDE, RGBS A RO RS . BARHY BERZATER AT 3
BRI AP (EI3G) SRR AP TE #3728 I AL B RS (K3 A WAAFEAR L 2 b . HLBRST
JE IR —2, R LA 2B TE R AEBG)EME SHMV 1528 8 45 1 v TU 2 (&
2K)PTE M RARFRRL . HEWTHMV 1528 7] Rt 2 UE AL A R o o Bl X BLAE AR
e SERTRIFGE TAEITRA, ANHERR 2 H B Z A 5 e A ARRLRE A A T AR
X E . PRI RR 2R G 1 T AR AN T 72 S A TE M R A8l £ k2P 4 S e b e
BOPTRRERE, MR IR S 4k

FRBL A A —ZETE M RL(EI3K), i, AMEREREDY, RiiEa0 584,
ot KA — ZA ST AR D EH A AT, Hamo R U2 el A 5
ARNHRIN 2R 1) AR M . ARESERERRL(I3Q) S -k AR L, H =% 5HMV 15287F 45
A TZETEPRL(EI2M) WL ARARARL, - FH MR 2 R A FT fE 25 B PR BRI AR S (1) g

RS — 2RV RL(EIB3M), SMER I BDE , BT, REICZEL, Rt
AR AT W A R AT (3N, S 3T 0 DO R MR, X 5 HMV
15288 25 47 vh B2 DU TE R B (BI2G) B A ARTL, DRItz R A ] Re s BB R 15

HAEFERAE(E30, P) . KR IE(EI3S, T) . A2 (EI3W, X)F1E L (E3Y, Z)H
AITERT AL S HMV 1528 445 47 Hh BYTE PR A ARUAFAE .

MRYETE SRS EXT LG, 4540 U8 Ry R 25 R R ERR (oL 20 A A 0 A R A
IRAFEEA A RER A TiXFHY) . ik, HMV 1528545 1] et & sABERHH Ak A4 B,
BT REIUCE LA PHEA S R AHR I I, o n] e s ib g eb/F 2R b B R
LR g



Chen et al. — Implications for Late Miocene diet from Diceros gansuensis 9

K3 IEROES M T AR o AR

Fig. 3 Starch granules from young leaves in normal and polarized light

From left to the right, the 2" and 4™ columns are the polarized light figures of the 1" and 3" columns
Scale bar =20 um
A-F. Juglans regia L. ({i#k); G, H. Lonicera tatarica L. ‘Fanguo’ (B 21 4); I-L. Rumex acetosa L. (F&15);
M, N. Aquilegia viridiflora Pall. (#%}-3%); O, P. Weigela florida (Bunge) A. DC. (Bi 7 1L);
Q, R. Kolkwitzia amabilis Graebn. (JE5E); S, T. Clematis heracleifolia DC. (K EL£:3%5);
U, V. Lonicera maackii (Rupr.) Maxim. (&5 Z14); W, X. Polygonum viscosum Buch.-Ham. ex D. Don (7 3);
Y, Z. Aconitum carmichaelii Debeaux (1 3k)
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