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Reptiles: New M odel Organismsin Animal Cognition

GUO JaYuan QI Yue CAO Shu-Hui YANGCui PENG Liang-Fei ZHAO Wei®

College of Life Science, Lanzhou University, Lanzhou 730000, China

Abstract: Owing to the experimental design and environmental limitations of the past century, reptiles have
been erroneously perceived as vertebrates with limited cognitive abilities. The field of animal cognition has
experienced significant advancements in the 21st century, leading to a surge in research on reptile cognition.
Recent studies have revealed that reptiles possess a range of cognitive skills comparable to mammals and
birds, including spatial learning and memory, socia learning, quality and quantity discrimination, and even
tool use. Over the past 20 years, reptiles have gained recognition as valuable research subjects due to their
diverse species, reproductive strategies, and social groups. This has filled a gap in the field of animal
cognition and positioned reptiles as potential new model organisms for cognitive research. This paper aims to
summarize and organize recent directions in reptile cognitive research, highlighting the significant potential of
reptiles as model organisms in the study of spatial learning and memory, socia learning, quality and quantity
discrimination. Furthermore, this paper presents thoughts and prospects for the future development of reptile

cognitive research.
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BN HIIE 8 SORAMERT RS B
AT REL PREAER, DLATERNZ. 1ES .
WA E) . THEL. PAT R B AR 0 DR 5 7 T A TR
SREUENIR )L FE (Dukas 2004), ZEHIAT N2
HEW B 7 AE AT R I HIEFT
Ao BN TN R A T TR YR
FEAE NS, BT AT LLREU D N —
PN BRI HURIAE 2 A S0 = KAk . Horf,
— RN FI IR, FE AR RAN R ) R
DL SRARFE R B4R, Bk, T
RE 1. 1A L AE RO S IR SR AR
AR N F S B, 805 48 ) A T B A
& AN RN AR AT B
AR S A AR W, ARt 225
BE R A K AR NS (EBSE 2020).

TCAT S ME RIS PP HES Y, FE N N4
35— AR A HLAS RB B R J A8 1 2 =)
TN NBG, ERPRN R RS
7 M “H 1N (Szabo et a. 2021a).
Burghardt (1977) 7E45— A RICAT 3NN
(VR R EEIR HRT SR TR FE 3 T HEVR, A4 H
JCAT SHTE NS RE ) 5256 AR I 2 22
B T AR S A S (19 SR 50 B T RIS B 5%
FAFFEG WA S BRI B 1 S
WL, tbAh, AN E SRR SEEY
IHXS ICAT SR 51 JIRA%, i s 7 5
LETOESI e

R Burghardt (1977) #1525 AT 401
WHIF IR T B A B s, (HE
B 21 L], ATA I R ) S T A
TEATENIIIEE R . BTN R AR e 38
B ARSI RS ST
TR CAT S PN KIRI FEEAT T S A B it
(Day et a. 2001, Mueller-Paul et al. 2012,
Amid et a. 2014). IMAHFF LI, TC1TITE
ol E1 RTRR VAN 3 s - I g 5 | = =

552 U7 T BA FEAME T W AL s A 5 2 1
it/ (Led et a. 2012). J€ATEhWI{E NINAES
S REMESNYIERE, L 2 R B KA,
AR ABA SRS (IIMEAERE . URAE. BRARAERI
BaAE) VLRSS (GREJE . M) 23,
B2 BN A A M A ) B
71 (Matsubaraet a. 2017).

YR\ RUZ ST AR A% O 2
—, STICAT SN A RE J1 AT B A FIp 2
BT It T sh ik 547 A B
BT, AR GE T 20 R IEAT sh I K40
W EEM T, JFREREK, BRI
WENAIEFE R R K e J7 ) 1R L 28 5048 J2 nT g
T BRI A, DA shl s S B
k.

1 BN

JCAT Zh 4 (1IN JBIE 78 46 v 78 — M LA i g
1~ BB 2 A = A R,
A BB A TR IE N EANE S AR T 1A
11 —fAsge s

2 [HEAZ SR TCAT BN — M\ e i 7
BT TR T 1], 7 QU | A5 R R0 A T 5T
LA SRICAT sh 2 [ 12 I 78 K 22 A B
ViR LRSI bR e R i, BN
Bk e (Barnesmaze). 2B K E . Morris
KBS (Lopez et al. 2001). HTSLIhEE 5
JCATBAELE — 8 AR, 5 Sein s
FEAERAR T JE B AN G R L T R
TR T E R, ankag i PO f e B (A 1)
% (Font 2019), A &840t 7o 7E - Hb (218
HE R AL BT T — R (B 1b)
(Ladage et al. 2017), X35 A FIMf 50340 &
B, 82 HE N IE ff 38 X BT AV AR S AR s
56 vh U 0] PR R B E T B8R 2 Bl SR B0 T
SRR D, UESLRAT B R — e B
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[FRAENRE ), (HEWHALIA LA EIAE AR R 02 BRI RE 21 4h, R IRAT
R — 2 ZFE (Heinen et al. 2021, White  Zh#f02s (B SATHRS: WidiZ B AR £ A4
eta. 2022). w2k DUE sl st & (B 1c) (Lopez et al.

BT 20 SEMIAHOC TAERR EZM FUMig2E 2000, Ladageetal. 2012, Font2019). LLH&H

i kT Sink
D Toys Aquarium Kt

£ T

g
/I\I )
[ .
IR | | Maze e
L ) ; . § Rq‘aédrigt;‘:%g .
p

L

YREN kit
Grey curtain
HEHET
‘White curtain

25 cm

_ %em = ams
g I
— Central
R} |
= 0.5m
Shelving [ | _ ['7 Door ¢ . 6 d

latform
B 1 EERATRITESIN LA AT R E

Fig. 1 Several spatial cognitive devices of reptilesin recent years

KA
Wardrobe

a DUy Arset e E, AR aE i 5230 % 25 1) S USRS (Font 2019), & oh A A NIEEY BT, =AM H— NG b, Sl s
EREWTRE (Ladage et al. 2017), A —FLIH FI78CA WS ATR4E; . AR I PSR E (Lopez et a. 2000), dRILIER
P B ER S FE RMENEMAR: d a0 D REEE 2 S E (Mudler-Paul etal. 2012), B2 — M FRILE

a. Four-corner shelter experimental device, which can aso prove that the subject’s spatial navigation strategy, the black cylindrical object in the
picture is a shelter, three closed and one open (Font 2019); b. Improved Barnes maze, under one hole is alizard terrarium (Ladage et a. 2017); c.
Radial wall spatial navigation strategy device for seaturtles, record information about the laboratory in which their experimental setup are located

as remote clues (Lépez et a. 2000); d. Turtles improved Barnes maze space navigation strategy, the food reward is hidden in one of the Petri
dishes (Mueller-Paul et a. 2012).
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R L& R B FESE (K 1d) (Day et al.
2003, Mueller-Paul et al. 2012). i1z H ki
(1) 5 845 BAE N5 S (Holtzman 1998, Lopez
etal. 2001, EFEZHET DL E=MI7 KRS
g% (Stone et al. 2000).

1.2 PEAF

A SRNCAT S BN R0 5 T HOBIE 78 AR

T EE 7y, A SCEREE RN T TR .
1.2.1 ¥#e S (numerical competence) %k
R ENEIE . XA AL A5 B Re 11, E
NN A EAT AR AL T RO B IE SR
fH (Nieder 2020); 1% %% (quality and
quantity discrimination, Hfa & E) 1A
Hae hrsEal, R, BMEER. HEAE
A A S EE R fE A (Lyon 2003,
Buckingham et d. 2007). # % Hl, JLTATA
(P AE B BT O 2R i E S L U5 S 1 1)
REJJ, EHURHEWT 1268 71T BE A2 A HE S K i 1)
FrEMEHRFE (Lucon-Xiccato et al. 2023). 1935,
W LA B R B RE AT 7R i (Hanus et al.
2007, Rugani et a. 2008, Ward-Fear et al.
2017), HiEF R O RN EIMAME R 10 %5 5 5
FH B DRSS B K SR B RE ( Nestor
notabilis) Wl LA E & . SRR, 5
VIR RIS B A &5 B2 T H Y
BRI R ANFAT RS, 2 B RTBRE AR Z Ak
B kIR & Gt R 1 — AN
(Bastos et al. 2020); FiAizh)Hl Sk ks
HAX 55 &EMEE S (Uller et al. 2003,
Schiuessel et al. 2022), {HER Sun %5 (2023) ik
sS4 H o (Trachemys scripta elegans) £l
g5 AR R A SR I Re 1ok, RKER o
ICAT ShA I HRE Ik Tk 45 B3 75 LR K 50T %5
5 _F (Recio et al. 2021) . WHTARR 52 I BORT &4
Khhe Rk, 4B % @ (Chelonoidis
carbonaria) 7 [ % A [F] 45 & & Pl i 2 1%
PECRBEMEY) (Soldati et a. 2017); H[H
% 40%ife (Mauremys sinensis) 43 il 455 B
KafLAX 4> 9 5 10 ffEZER (Lin e a.

2021) . FEH AR MER A, WP R
(Egernia stokesinD fef% X 7 35 4 & %2 7,
MABEX 8% bR/ (Szabo et al.
2021b); = KAIEERT (Podarcissicula) REfS X
S EMHEAIRAN, X EWEE A WL
(Miletto Petrazzini et a. 2017) . {H & & K F| BE
WirfEL GG T UIX 7 2 5 3 = ZE R,
HEBHARE FESL B REERKE (Miletto
Petrazzini et al. 2018). ULk, KK 7 il
(Iberolacerta cyreni) FIf#/R 2 fitif (Testudo
hermanni) #H 1UE S5 X 7 B 40K /N B 1Y
/1 (Gazzolaeta. 2018, Recioeta.2021).,
SR, WS S 5 2 i H ot 2590 e 0 H AT AR A
RBEPE AL
122 THEA TEMHEWHMNEIIME
FANFNRE T RAE, TIA KA A, XM
Y YR AS YK LA (Hedy
2019) . €17 zh ) KA ¥ 5 ( Crocodylus
porosus) #i Kk IE & A TR, B
M AR N B (B 2), ¥ HiE
HKTH SR 51 S0, 1 H SRR /K T
AP & (Dinets et d. 2015). BRi&EEsh, 4
KHARNCAT B £ sl A T H B0 53R 5%
e apeid o

B2 BEANESIHELRNE
Fig. 2 Crocodylus porosus uses tree branches
to lurebirdsto roost
13 #t&ila
FES NN B B AR SR IR R
PR AR, W NP, AR A
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#£2%>] (Emery 2010). #£% /7RI fiR At 2
A g R A B AE /) (Whiten et . 2007), HAH
G RYE, PR e AT AR R 3 e
M55, W EYRIEEHH & A, (e
FIM G MR TR R R, 3 B S W
PR BR B AN LA AR 2R PR, HHh P 2R PR
76 20 i B f A & 3 UE (Wilkinson et al.
2010); JUfTARZE RIS (AT DB R IR AS 58 oA 28
PREE) HAT RERZE. BRI R KKk
K I (Bréuer et al. 2005, Schloegl et al. 2007,
Met et al. 2014).

FES 2 S FR S PRI I 8= LA AR )
(WY &E SIRESAINAEZ ST X =¥ S (Ss) e
R, DL R i RS 1) — P47 M (Szabo
etd. 2021, FIAMIHE S IR ET TR
K7/ P PO S g G S K /R S e s
(Galef et a. 2005) . JCAT 4 5 1 A 2l
[EE, ABVEZ P A AR, RN A
A JE, FEARSFREZTLAZH (Pianka et a.
2003). BEERTFHIRN, AERE R AL S ICIT )
YIRS AR BE R ET IR S, gy /Rl
(Pseudemys nelsoni) i it W %2 H A [5] F AN 4
(AT AR B 22 28 % I U5 2 4 (Davis
eta. 2011); E2Wiili (Pogona vitticeps) 7EME
FEIFAMERE R Z G, Rese T MES (Kiset
a. 2015). Tfitk2 A5 B AT PA EFFAN A
HERT, IR RN R R, &
K BE AT DA S b 2 AR R SR AR A 2 (5
B, DA Bh L EPUE NHT A58 (Damas-Moreira
et al. 2018). fiE, BMERMERICTHY
W EEFB/ESEERE S (Laand 2004),
XPEREBRATAT LAY KA 2 A S R A e, 40
HOGHRITE 2 1 .

BEAk, A S R DA iR AR s
X NCAT B AL 22 NS s i . B2 0T F Sz
o, BRI N A AN L e L T
TEHIAMARE EERIREAE S5 2, o], H
P BRINTE TR E R IEA 2 (Siviter et
a. 2017). R HEEB MK IR (Eulamprus

quoyii D 7EF 2= 2 ) SEIG A P AR K AR A ) 15
FHt (Nobleet a. 2014, Karetal. 2017).,
14 EMHENME

NI N AE SR O AR E 1) VF
Z 7RSI EEERN, HIBZRAE ) Kk
# (Sol 2009). AR H)3E SN E B 7T 32 BEA:
T 58P B IR A S SR LN HIRE T, W RE
SRR 2 7 AR AR TR O, i s 3
B8 77 LA B 43 A AREXE i A7 & e A2
W& (Thornton et al. 2014). WFFTIEsE, (A
NFIRE JT5R I R RGLEEE T (Amalosia lesueurii)
WRAE G [ B, A% 55 (Dayananda
eta. 2017). ELARZAS (AN N A0A] 52 0 473 2R (1)
BLE A ANTE 2, (HUESE 13\ FTRE )26 A
A PR A S AR O P A S

BHEBAT, KBoA RNCAT SN 1w
FATRAELI ENHATH, KT WHRE 54
AR A T IREI B . Sl A R R
FEE T BB TR B T R R 8 S B AL
SNFENBE J1 3R EUE B LLE B T A2 5% (Damas-
Moreira et a. 2018). Ward-Fear & (2016) ilE
B 7 5 RS B BN EANME, EEF AN SRS
AN RIBIERAE AN AN E SR, IR
DR 255 2 e P b bk (1) 25 5E BT (Varanus
panoptes) bt AR £ I 25 1 AR A I B[] BE Ao
{H SE 56 == FRE T A BN RE ) 2 15 AT DASK L 2
A, AR X DA [R] 1 1A]

T A SR AT AN A X R Fe A A [ ) R 22
SR, UESE TR, G K e s,
FEVERI R 7 N RE )= T HEYE (Carazo et al.
2014). Xf 11 PRt Meta kB, RAE
BT (Egernia striolata) &3 H 2% > i
ZESE, HEPESE SR EP T HEYE (Szabo et al.
2019). FRig b, HEPERR SR PEESORE CH
KU N e SRy Wi S & 7 A AN DB
WSS, DRIUGRAHE BT N BE 70 mT e s T MEVE
{H [E P REPE A Z TR A RN RE ) 2 22 5
KAt — A S5 iE R A KA R
A NFIRE ST SR CAT S IR £ 2 A
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[ IR AZ BL SRS AN ], TN R BE T R i
T SRR XN FTRE 7 001 ) 22 S B
S PRI PRIE BRI, AR BIF FUAIE B S
PE N S0 BE F7 10 1 2 0k M T B A 3 R R
(Chenetal. 2019), {HICATENH 45K K ILAH
KA .

852, BT g Faa A 2 Ui
E B RAT S W iA i Be 15 3% B & 71 1 7B F AL
i, WIEH AN R ST RE S s e . (A
Uk, FAVHEREA 2 AT BB BIELT
PN FRe 1 IE BB R SR, AT
Vi) B e 438 s e 98 3 P (] B A RO 22 o
JRAT SN BE ST (13 BT R AR

2 WiE5RE

H Burghardt (1977) %HIE4T S KN AT
FAEH B RS, TATEIRA RN §E J13%#T
BB FN G ERL, X IEFRICAT B I
SHNFIRE A — AN g (Bt L, RILH ET
WA T YRR B, RRAITFEEZY)
FhFIRI 5277 ) SR SE AN 2 1
21 RGSEGREWARZIGATHR

NN EE 71 EAR AN A K — B2 3
YIAT NS T R HME R . B TSN DR
YINFNIKP 2 LR B ) e, B 09T
RN, BTN R IOA ML S KRGk &
e PE R R (Szabo et al. 2021a). HiE
JRAT ZNHIN I BE T AR XS T 0 FLAN YA 251 &
SR B r B AT LS BhERATTE B A A R R I
AR 78 5 2 [ A 1 25 SR 2 I — N FE ]
MRS gR AT R, IR AN R /1 AR D
TR EREATM (De Meester et a. 2021).
HA R, —LE s UoNME T30
ISy =R VI - i (B e Uik Sl ki
NATEAARHGES), T RERIT S A
BGUE (Healy 2019). {H FH T HH A 78 B 4
A, PR T FRATTX N K0 Ak 5 =R IE B P AN
HIIRE

INEE AN —Fh IR #2402 B AH 1 A

77, BT R &5 7, R 72 ¥ 5 /= (neocortex)
B4 I HEIE (dorsal ventricular ridge, DVR) 1]
%5 (Yamashitaet a. 2017). #i )% 2 RN
VIR RN ZE e, TS IR (DVR) RAEAE
T AL S P, (HIX P DhReAHAL,
#AT LA 5INFA S s A Dige, Bl
TERIAREI 5N SO 2 AL B RAT Bl 4 A
LAY RIS ) — AN B AR 45 (Yamashita et
al.2017). i Woych &5 (2022) #:fl 7 iX—1it
Wr, IEBIE AR AR R B R R, BRI,
JRAT S AR T FL R SR R A K F AL E
FEEAEMREL, € W L IAA SN RE T IR,
7 2 (AR U L. RAESH LK
AN & #0257 3
— R, X TUR A BRSO FRE T kAL
KPR AR B EH
22 SETRITEIYIN S B CESH R
BItEEERFAER

XFTAT NS AUREN F SISk, SIS
HHEHEE G YuE TR, TRITshPIn
fRFERE DaE . XA IR T )™ 7 SR A5
RORKER S 7 SEgemh ME M, nRx e
TN FN B AR, 2T R B AR S A R
PR AT DLFE SR = BB 405 LS AT I FL3E
o BRI, WFFEN D3R AT AN SEHIT TR RAE
FONAT GBS, iAo BN, HETR
SREETT T AES AR S S T &, 12
SIS HAE AT R R . ALk, B AR SR
WA R T R IUF WL T ), 40 Zani 55 (2009)
TE BT A 52 vk BILN BE 745 ( Uta stansburiana)
AMEEAG AN ) B R, B S~ 1 R 7
P B 0oy L K e S S P S
2.3 HWEABMRIRIESZYFZ IARIANZESR

TERGHA AR L, EGE G Fhai g
BEASF AR BN FIRE T 3 RI€AT B4
WA FLRI RG], A BT T fEshyil snge
N RS . HWBONRIEE FR AW R AT A
AEVIFER YA RN FI6e ST 2 5, %
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R AT RIEME NIRRT J9 L4
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AL ZNRII L TR D, AT N RIENE . P&
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