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Using the Biotracks platform to collect plant specimens
XU Zhoufeng'*, LIU Ende’, CHEN Jiahui’"

(1. College of Forestry, Southwest Forestry University, Kunming 650224, China; 2. Key Laboratory for Plant Diversity and
Biogeography of East Asia, Kunming Institute of Botany, Chinese Academy of Sciences, Kunming 650201, China )

Abstract; Biotracks is a citizen science application of nature observation, which has been widely used in the scientific
field survey and nature observation in China. We use the collection object of Biotracks to link the data collected in the
field to the digital collection system of the herbarium. Users in the wild can quickly record the information on mobile
phone and then apply these data to specimen digitization. This new method improves the transcription efficiency and
accuracy of all steps: from the collecting event to specimen curation. More importantly, this method can link field photos
with specimen data naturally, which means those the color, behavior, three-dimensional structure, environment and
other information that the traditional specimens are difficult to display, and now can be presented to the researchers. This

not only expands the value of traditional specimens, but also hopes to extend the time and space of specimen
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identification and discussion in the future. In addition, the potential of citizen science in solving the problem of

herbarium also provides a new perspective for us to re-examine the scientific value of herbarium.

Key words: Biotracks, herbarium, specimens, specimen digitization, citizen science
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Table 1 14 core fields defined by Biotracks specimens record project
FEA s ANl
Field name Chinese name Example
category pae3ill Pteridophyta
recordedBy RN XIEAE RN
recordNumber RES 9170
eventDate SRR B[R] 2018-12-12 13:33.04
locality /INHiL R NN
decimalLatitude g 46.9833486
decimalLongitude 2 85.9428474
minimumElevationInMeters W (AIKAA) 1816
maximumElevationInMeters 4K (1) 1 840
habitat EERTET S LA 1LY
occurrenceRemarks SRR Yz
dynamicProperties B JSON XF 42, J& M rT AR 2 B8 A 6] 1 AN [R], Be s F 0 741 9, B & T 25 v 78
R FhF AR R SRR R
associatedMedia PSRN http : // cloudfile. biotracks. cn/userimg/28,/2019-08-16/74498871565930525.jpg! 740
scientificName e Cystopteris fragilis

TE: BT category JEMRET 2 AT BT, At 3 Be A4 ¥R BT Darwin Core #R1fE,

Note: Most fields are named according to the Darwin Core standard, except for  category’ is obtained according to actual needs.
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2.1 Biotracks ZE W IR A RE B PRI R
Biotracks W AH IR T 2013 4F, JF-F 2014 4FJiK
5 Kingdonia R4 [F LG, P& T
2016 4 9 A Xt AMIEX EL T H A WEB ¥
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20160907_4659604.html) , F 2017 4F 9 H & T
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201709/120170901 _4854058. html) , J& & # T 4F
B & J& , HHET Biotracks L4 M/ 16 987 44,
DCEE P R e 56 T 200 £ U7 5K P FP ER AL 60
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T FLHAE AR AN i R = S e T
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ST 1 2RbrA, WAL T NERA I 3 A% 1 F5 SR R0R
2Tt

222 TAMEAAE mAEE A B TAFFI1E
FEAR Y b B 43 A 3 B BA & 5K, D o7 B, B

K, TP ALK - A A i 22 AR BE O BB AR
Bk 1 BFEARN  RIMIFATE , A LR A 75 B 4E
BB Y I ) 4 B 58 1 e s, A7 26 0] AT LUAR P 3t
SERUFE T A (B ARG s 1 28 EA I | R 5%
I AP ST 5 R /N T T2REEAR . XA 4R
HSEAT DAL, N T b A BT o 2 1 I 4, A
R A R R NEZ D Fl PR X S
FREE L H A OC, DRI BP0y s A 1) 2 S i 2 A AR
K25 M H Biotracks EUHE S FhrAS, 46 K
STIPRZE N IFAT BN T 5, NIz bR N
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Table 2 15 CAS institutions and universities with the largest number of users
HLAG Ebak s IR i lak ey
Institution No. of users Institution No. of users
SR B R 5 N e s
Kunming Institute of Botany, CAS Zhejiang University
o B P AL A b || IR i
Xishuangbanna Tropical Botanical Garden, CAS Wuhan University
o B 4R L, || s 255
South China Botanical Garden, CAS Gannan Normal University
Hh [ B2 e Al A 5 B 66 WEAL I A 2 217
Institute of Botany, CAS Huaibei Normal University
LA R B 5 || s
Institute of Botany, Jiangsu Province, CAS Fujian A & F University
o BB 75 5 T 5 o || R -
Xinjiang Institute of Ecology and Geography, CAS Anhui Agricultural University
R BRI W | LY 103
Wuhan Botanical Garden, CAS South China Agricultural University
R LR I | oz s
Shanghai Chenshan Botanical Garden, CAS Guizhou University of Traditional Chinese Medicine
SR A S | mEker 70
Chengdu Institute of Biology, CAS Southwest University
SR 7 L . Wk o
Lushan Botanical Garden, CAS Shanxi University
H [ 2 e e I 3l W BT 5 B 20 THRY 126
Kunming Institute of Zoology, CAS Ningxia University
H I R 2 g P L e S AR W 5 12 TR 124
Northwest Institute of Plateau Biology, CAS Jishou University
e SR 5 U 2 5 5 | o -
Institute of Applied Ecology, CAS Nanjing Normal University
o SR 5 . EVPN o1
Institute of Zoology, CAS Lanzhou University
A D 5 ol 2 5 o |l kR e 100
Northeast Institute of Geography and Agroecology, CAS Northwest A & F University

TE: HUP PR U S P s M P i B AT SRS SOAS , —Se MLA A AR 2 5Bk, X

B AR AL ) DR AR i LA B o PR R 23R AR 1Y

Note: The texts submitted by users’ institution when they register the accounts. Some institutions will have many nicknames. The data

provided here is only based on the standard name of the institution.

BN BRSNS NI SRR B I3l H AR TN
223 AR TAZ T EEF LD AB
TNEGSE 1 BN FYIRT KN 336,389 s, fif 22
53 s; A B TN T 2R FEAR A9 24 s 4 4351
K117 124 s, BF 2R T s, WARTEAL BRI RAEA
I, A B AL TN ZIH A FE I 22 5 A0 T 2R AEAR
B, EHR AR Dy T T 2RFEA, T A
TR Z2 B0 TR L A A% X i o FH 0 508 5 bR 2 N 2
S — B, AN R BEAR AR 28 0% H 5 s SCAS ) Xf
TR B AR 28 A, B0 4l b A% X SCAS P 45 7 g

LU T2 53 A N7 19 P9 25 B A T B, e B A5 A (]

TNZ I e SRR 22 2 N,
2IMAEERHENT R

Biotracks ] AFHI4& bR A (19 Ji A2 B 7 - H 5
RENG B B E BRI ZERmm 2 )5, A i
28 Hu bk 23 8% 5 AR EE 15 B associatedMedia 7
BN, 250l Kingdonia 3XFF 18U AR AR 1 2R Go1E
HU Biotracks YR £ 10 SR B, m 7] LIOKs X 26 1 —
FEEEIOTT 5 A R 1 BT AR AT OCHE | DT 15 75
LG AR AR ME 2 I Bt A7 ST ARZE
PREEAE AR AR B, BUAE R T DL i 2 R A B R
BAERTSEH WRT (& 6)
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Table 3 Some typical specimen collection

projects of Biotracks

i H 4 5%

Project name

No. of

collections

SN R~ Gt A B BT IR A A S AT AT
Guizhou University-General Survey and Innovative Utilization of
Fungi Resources in Guizhou Province
2020 4F L HIAR YRS
Scientific Investigation of Lichen-QTP2020
TR Ry DX 8
A Survey of Bryophytes in Eastern Dabie Mountains
BRIERAE (TE)
Fern Collection by Wang
TR )1 TG L VKA A L5
Scientific Investigation of Plants in Alpine Periglacial Zone of
Southern Qinghai and Eastern Sichuan
TR
Scientific Investigation of Xizang
PN IE =2 L]
Vascular Plants in Dabie Mountains
FE Lk MR 4R
Fagus longipetiolata Collection in Fanjing Mountain
HH R AR RS
Collection of World Family Plants
T -Legume Project
Fabaceae-Legume Project
SRR
Ilex Sampling
(PRI EE 2 BN
Barcoding Research of Arecaceae
HITBC $rA
Specimen Alliance of HITBC
il R AR
Collection Department of GBOWS
FEUURZA [ 5K 2 11 SR PRAP XA iR T
Background Survey of Xishuangbanna National Nature Reserve
QTP K AR B 53 BA 2020
Tianshan Pamirs Scientific Expedition-QTP2020
FECZR R AL
Plant Survey in Southeast Xizang
RTINS T 2R A
Plant Diversity Survey of Gaoligong-Biluo
Snow Mountain
S R
Collection Record of Li Pan
TEYILREZS 0] 5377
Spatial Distribution of Plants in Shenzhen
LS TEIR
Introduction of Specialized Garden
H WA YE-2019.1 HEBA RS
Flora of Kenya-Sino Kenya Joint Scientific Survey
L B2 AT B I — FE AR AR B
Vegetation  Monitoring in ~ Wumeng  Mountains-Voucher
Specimen Collection
PEUE L2 AR A
General Survey of Medicinal Plant in Xifeng Mountain
T Ly W85
Field Practice of Botany in Qiandao Lake
FEAIARAS RS 5 S 78 B I BIE
Plant Specimen Collection and Identification
Training Class
T RIE Y RS
Collection of Cultivated Plants by Hu Guangwan
Thik 5 %%
Scientific Expedition to Madagascar
eI AR AR I £
Investigation on Invasive Plants at Mengkang Port
VL EL B SB R GE IR A2
Investigation on Wild Vegetable and Fruit Resources in
Pujiang County

9729

4520

1041

1 946

3750

2767

761

57

312

2 985

616

314

4729

1475

3049

1344

1091

852

797

599

481

30

285

234

911

156

246

176

167

165

w
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&f ] Time (s)
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100+

A-1 ALl BII B-II
{14541 Task group

Bl S ARAH SRR

Fig. 5 Comparison of specimen transcription efficiency

S B AR R CREEH MR AT N
I A B TAE & (HAEAL G B bR AS SR 46 i
Hh Y AN 3 R 2 BB SR A BN IR A TE & H
14 R B8R 2 A AR PN G R R BN X B B R R
LR R A IS OCHK , 575 ZEAE 2 R 8 iy N )
AR F R R EE s LS FITEL, B4R
XUETAE I A R A R A E T USR], B2
i ok 2 BE s 23 B4R 58 BARAS AR, i o A] I
TEIA I TAR R T, A AR EE N ) 25 58 LB
1Y OCERAS By gt 2 AR H IRIMERY . T Biotracks i S5k
IER L T — R S A SR 5 52, T DL R e ix

#I\lﬂi@o
3 Wi E4i

3.1 Biotracks A A/ A] IAZK 5T iZ M F 2
EFXTRRAS 18 2K 5 7E Biotracks 1F 28 & A A J&
FOS A A7 — 28 28 ol 5y IF o A B, LE
collNotes . ColectoR 4¢ ( Maya-Lastra, 2016; Powell
et al., 2019) . ZRIM, iX 265 1% A 14 Biotracks
XHER Iz A, SEH R A AR S — R
LA, SR A — e e R L fﬁﬂﬁﬂ-(l)ﬁ
o B/ A5 A2 L S () 2ok T R AR 3T 23 X ) B A
Y 8 5 S5 ) A 6 8038 36 AN E%W;(Z)?*}Wiﬁ
RIS/ AR D7 (5 (B 5 o) i IR s & 2k
MM 22 45 (3) B RE THLEHIA IR, A &
F, B X DA 4R R I ) Y 7 A T 5 (4) ARECT
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KUN:1495554 - Synotis cappa

icg IR HEEK THE AP

SEARE: RERFREBEYIEATIRAE | KiE: 2020-12-04T14:46:02+08:00 | #£E: #FILN

nois: 868136

3|55 https://noi.link/NOI:868136

& TR SIFE®: 0
i: KUN

=¥ http://www.kun.ac.cn/article/show/id/306

FRER B R A IR R RN E

BAEA: HTH
#iFE: xiexuedan@mail.kib.ac.cn

KUN:1495554 1495554

X BT, 4Bi, B, MR, AR, R BR... LED9348

BRAR hE

Fayaicy XUt B E AN

IR IS ERENERE AR

1071 1071

Synotis cappa REH

2020-04-23T00:00:00+08:00 not type

2019-12-16710:41:00+08:00 LM

KUN By

2020-09-22T18:13:05+08:00 RERE T B BEY AR ATRAE
Q s © W < 51/ < @518 @ Y

Kl 6 NOI Muh Ay KUN: 1495554 SEUFHR A (https://noi.link/NOI : 868136)
Fig. 6 Digital specimen of KUN ;1495554 on NOI website (https://noi.link/NOI.868136)

AUANZE B BE THLR BB KA — i R T, PR
FEA T AT N2 32 G X — i s 7 2K

XREERE H (3) F1(4) o] LU o #5007 55 Sl
DA SR TP 55U T DL PRI 5 2 L E 52
PR EEF IO FERREEET (1)
FC2) I ad () (68 B8 1 R 22 Ak T IX PR A1 3 2
BAFRACRE R T LUFE 0 e i, sl H 3B A
FREM st Al b FBRER/NMLEZL
P fE it , Biotracks A 2RI T F-HL APP ic % (1
SEPE A B 19 26 X6 5000 AT R I ] 28 DU AT LA
IR IR b P B 50 1) 22 41k

TE IRl [ Biotracks i X iC SR E HL 158
K HE LR AN ALY, X AL $G . (1) i H Biotracks A~
AT DL B $22 2 i - B 38 AT DU R T 9 4%
A & B, 5 AMER 0950 T 24 DL AR oK

B R AR AR RS R R ORI I TR SRR R (2)
RET-HLREAS B H (I B 8hiz B Ry 2 LAY 3G 4G,
5G S5 28R 55, PRI AT LA g5 O B 32 e A1) ) K )
B P AE AR s T R 4E B AR UBE ), [
Biotracks AYHihE i A\ AT 280 7 2 b [&] 3 H #4
JIEVER & T I 4 iz 55, X 6 IR 55 AN AL i T e %
e R RIS 9 T ] P R A FAE 8 S R
R, LT REAS 32 THHTF A0SR 4 T AR 1Y iy o RN
(3) FHLE 5 0 P LT Bl S 450 X 45 5
WK O R A% K A T P B K % b % R, S
TS 4019 53 THME 5 (4) S/ MBI S A F0AR HEAL 1Y)
i tE AT L e B R b PR R KR A B R YE M A — B
P, 1 Biotracks A= B¥ B9 BCHE 26, 7 BB SCHEH )N,
(B AL T A, vl DA — IR AR, 2 abE
1HG BB % DR e AR K30 8 5 R0 R FH O METE
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ansimien [T RRCRER
: - TEHERR ( =5
] i T TEBIELE HHERS
i ! BIEERER | :
| i A | DEELE T
RN R
IR | FERECR i | mEmEt
1 1 \ J
1 I
i L g0 — v
1 I
1 I
1 1
HimaRE B0 ! B=HRS = 5
L rmary  EWEEREEREIEE
HIIRE, HIFHIEIE. o= B
sEma. masnt DAL & EERECAEE
! FAPEBEIRRE
SRS RE
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Biotracks ZiR{A7FfE

7  FIH Biotracks ¥ & AFR A W £ R

Fig. 7 Specimen collection process constructed by Biotracks

2E ik |, Biotracks AN 5 IR T FHLIC 5% H ik
SO HE— P R T PO — 2k ny e, il
H Biotracks #EATHLIbRAS )R AE | RERES A HE  UE
B e IE A5 B, o AT DUOR IR B MY — 3K
M4 [F Ik S 3 T MR 40 33 RGN o
TOME, B AR AR RE TAEE HEN A
TG
3.2 Biotracks ABEMAIRARHU R E L T — I B
TiERTE

Br 7ol R — 2 TAE & fF B d 3w oK,
Biotracks IS RE WS TR 5 5 MR AR AT 55 B A L AR A
KA BB R RS B EME VBB, T B R AR
AAECTFAL 3 — R SRR A R P & AN PR T
AIPEAL AN B2 (1 7) o TR AR R S, TP AT LA
MR PG S PR s B, #2537, Biotracks HEFBLI H |, AS[A] R4
AT LARE B S AN W] g 3 B ] — A 80 5t ] R

AZAA R I H 782K & AR A I | Biotracks 7]
PAIC SRR AR A5 L, JF AR R 0% £ 4t 0 S [ 40 2
i, ZJE, B GIC SR R S A A
FIAR N B3 H A B 5 A PLFEIH N 4 T4 AR, T
HEeit T e 2 92 G874 > i 5 B9 sk, I 1 3
PRI AT LUK 2 A 5 B0HE 22 o 3O 1 X se T fig
REAS AT 55 19 S5 07 F JR A% 3K 25 JC 5%, ol 53 ) LA
& B E B A AR — 25 0 AR, 7 B 4 B
J3 10, Biotracks 2 FF A AS 6] B B3 15 A [R) B9 0 4
EIALRR , B 5 0 RE v Ap it & T U A2 4
FRAAE  BRASAE 0T DL 3238 43 Biotracks B 52 AL
e RS IR BCR AR D SRS I TR B Y BR AR
v,

a5 BAL T B FiR R LAY 1T, Biotracks
AALAT LA A SR #b il A b AR WS4 O R P A0 A% D B
A IR AR A L R T — S A% G bR A i B U AR [
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A I X AT 4 - (1) BOHE B I X LB A5 )16 1 B
W) ( Biotracks >Rk H T 4t — ) B i pi ic sk £l |
Besn MERA AEREUERAS B TR ) 5 (2)
BOPEFE A A L 2% ) 2% J7 ( Biotracks 2 H sh 3 &
T Rl G ) BCHE A RLRR B Y RT DAL T )
(3) BFAHD T A 1 80 5R 0 e AN 8 Bl B Ik 3 =32 1 Jgke
1 ( Biotracks BEAS K0T H HH M =2 45 Fir A5 A 53, [F)
A 23 SR 4 T4 A 0L 09 TTRR, 38 23 R AR Il 5k
23T L BT R IR 25 B 51 ) 5 (4) B TRk B i
HAE 15 ( Biotracks B B A7 T 2 v, B 19 4 5 A1
BB n] L TR] 25 BT 2 4% A B DR i SR BT I A 2
T 5 (5) AR AR A AR BB 1 2R EE N
TFE SR (PR AR AT DL S A sl B Biotracks ic 5% Y
FAEME D RN T RS

AAAE A% GE 15 A U T P 3 i 2 %% BRI
mﬁ\?ﬂg/rl%/l\]:1/|5%4ﬁ,]3iotracks BT VB R AR,
Wy LAk & 26 N GO i #s i = 1) o TR, B
AALBE H THIRAS U 2 3o A v 2% A4S BT LA K B A
TR TAERCR I RE W AR A b k42 4% 52 B il
RS 07 2, PRI 32 A DA — T 1) b AR Wi R
WA AEHI TR AR A B o X T IR & AR A,
R RE SR 5 A 1 R SR A AR R 1
SR, DT AL 3B T A A T 19 A A 5 B 52 37 5 Tk
FRAE L, XM H A FR AT I TC 1 A A
EXSRART TN F |, AR A K — B R 2
PERCIE B9 4 bR VE ( Culley, 2013) 57 O HR A 25 fiE LA
XA A FEAT R A, O BT 2 o A
R
3.3 Biotracks AENEWRAIENZRER T
B

KAEE FIH Biotracks 10 e bp A R EE(E B bR
A 2 5 0 S, o B B 5
PR b2 R bR 2 5 s TAE B B 20 T &R AR
BH EFE B AR ) i e B s L R
N PN ORI/ N e
2013 4 HE4F,2019) o FI 2 ARB 27 At e bn A 1
B )R, AL, AR AR 28 110 5 5%
HMEIAT — S8 NS G L AT B A SR AR G R )
TG SEFRAFRZE [ A Note From Nature ( Hill et al.
2012) ], —Le iy ip s 2 @ sr [ 2 R RFH U
SCREOS RS 5 T A TR AR 2 B S (AN SR % AR
B & B FH Sk D, hitps ;//transcription. si.
edu) , A7 2E4H ZUHL 38 25 O 28 I [ B 1 1) A 25

FTEHE [ A1 WeDigBio( Ellwood et al., 2018) ], #&
T AE N ARA TR0 320 AR A2 19 0 1 g AT
FERNARANERAR 30 L SR ] PN A 0 s A A 1 e
R AR KRy & & - — T i 3 1= i BEACHE B 7 4
[ HA AL 22 26— J& T Ak i, PR 5 78 4
SAHLE, AR TR At 2 BE R OF AN, Sy — T,
R R AR B 0] 0 (B 2 M A AR AR DL SRR AR
AIRIESE , MR LE T ) 22 AR B 25 2R R, B S5 A
IR R NGFIL , XL R T NP bR
TR A — B LR EARMEFLAR T2 A, 5 B
2 L REARK T A 40 267 W e, SR, i T
FEFY) &) | Flora of China & EMEEHEPRHE LR
B, B TR T ) A 2 R A RS 2 P
FE) 32 2 1 BB A KA TS 22 B %A S i fE
PbRAS 4 A S8 L T I G 7 08 1 AR AE R R ) R
(54:%,2010)

SR AR 0 A A G T Il U Y ) {H
BRI RAATE . X SR IS 8 SR &
JERaRAIR KA K FR o H U A R AR A E 1 AR A
A2 3] 7RI AR A I E, B bR AE N
SEURFRAS Y SE ) R R TS T AR A A A 2R A
Al SRR G B 1w 4 B AR AR i 2 &
NIRRT HY) 53 282 W BF 5T, T 02 A A 22 3 455
Al PRI A RERGEAL  S R d y H A
N RR 5 2 4 25 4 ( Ellwood et al., 2018)
X 7 R HORSE 23 2 2 BIE Y AR GEAR AR T L X
ALY T B A 1Y L A7 BE Rl 30 D bR A 1 77 R
TIIAEAE A B SRR . e b [ B R ) bR A
T (CVH) B4R 2 SCRPRU SR A RO bR A K
BT AE (R Z R 55,2017 ), A I 1 28 2% T e AN 6
Z AEX; T B 2 28 9% SRR AR AR, 2
IR, AT AR A Z BT LLA an it )iz R 2=
{6, HIOFAEMAR . 2009 4F , BT X Hicdis 25 42 1)
Bl 75 AT 5 e X (Hey et al., 2009) , 2
JG 24 AR BETHL, 36 4G 56 MR M4,
THEALEL: YR, = A7, =350, N LR RESE
BORBY K, KA 1 £ 48 3 5 ) 1 fg
E& AT P KK (Madden, 2012; McAfee et
al., 2012; Ge et al., 2018 ; Oussous et al., 2018)
X AR TR A A R BRI A O T R L TE
BRI e J B 1) S5 S 7 B 1% A0 6 DR Ot 5
oy HURETHORI R B, TN AR AR K0 1Y e SE AT A AR
S — T B — A,
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PR, BRACHR AS B8 5 B 22 A0 (A AUTE T B ik
A BR A, 38 78 T8 AT R R EE th (B, S5 hrA
B R G 1) b T A ) 2 R M A T AT R | R
G N DN R S R I TR S /A
AR i A B U, [ N, P R R 2 AR
FRIFAWE S (35, 2018) , LK E 52 1
XTSRS EYZ R R — L ER
(KE42,2019) , B N IT AL ARBL 7 15 Sl A9 25
B4R E, 1M Biotracks B .0 HARZ —, i &4
PR R AR Ty & E i E B F B SR A
PRI xS 42 | DA T fifp R o A 5 7 DR RIS ) o S i
RO M E BRI R R A 5 T R 8 N ) A
BB B = AR, F ok T B A R A T S
PRALE ] LLiE 3 Biotracks & 15 Bl 2% 7 IR & 8 5%,
NI R S AL LN | B NV ER S RN
(http : //www. biotracks. cn/activity ) , X T #5 4 [
M5k W Biotracks %84 5% sk bR A4S, BE g 44 5 &%
T ARG s X, Rl RE A 45 TH 320
RS HERAECT AL, MifE AR Biotracks [ T.
YE®E 0> Z— , 25 iNaturelist F1 Biotracks X FEMY H
IRET- &, RE T REW Ll N BRI 2% %
Ur o AATTR T A Y 5 e AT e 58 42 T L) A
KOS Z KRBT ARA . I3 Z SR A
R AR AR S8 ST DLGE , I A HESh )
PR S8 E R B 10 B AL XK B 0 7 1 R R
(Heberling & Isaac, 2018) ,

AN T A, H SR A IR R ™ i 25 1]
1L Biotracks FATHE 2 T A KRB X T IALHR A
TERIO A, TIAE 2 ARBF 215 Bl b AR AR 1 S Ay
AR o E . () 1 — DLy, B4 %
AN LA LE ALY 5 1 T X0 T A ARBE S  k
A AU 2 0GB 5 (2) BRARTH AT DL il 21K
AL DL, 2 5 M7 A5 A, SRR T A
ARG S (3) B AT A K A bR A X 28
PRAS (R0 A2 AN (B2 BN Y, A B 28 AR 2 1 T Bt
A LATRBEAZ 8 A5 A B0, QI B 3 s B i
(BRI ™ i, FE AN 5 2 AR AR A 18 R B 4 B
FEI | SR 209 45 4 i B0 4 (Willis et al., 2017hb) ;
(4) R T HAZFR AR B A, ARASTE A B9 Ll B
DX AL 30t 137 322 2 A S K 40 (i 170 o 22 ) 4
FEan AT A5 1T LA JEH S R4 47 4 S DX sl AT
R E A B F SR LS H50HR SRR DR R A R O B
DU EZ—VE?

3.4 5RUARIEER

B B2l Biotracks X FE 25 AEF 241 & i
PERY IO R SE A YIARAS | - S5 AR A (1
W) BIBRAS WO TAEA 45, 7 AL A 22 6]
ifi, iNaturalist ( https://www. inaturalist.org) J& H A
FEAN K AR H G By ARG, P ]
iNaturalist [ APP 5% ¥ 3l £2 22 9 Fh 1) & R id 5%,
iNaturalist 23BF X 2610 56 70 525 H P 4+ XA 7 48 It
FYEE . 2018 4F 11 H 1Y—F A FF 3CHR (Heberling &
Isaac, 2018) 0% T iNaturalist &1 X% F85 ¥ 5 A i 45
By —2ed i, BRI 5 52 & Z i X4 Biotracks Y
AT LU B (FR N4, 2018 ) LA B A AR 3C itk — 25 il
W EEA 2, EWEERELH E WA
— B2 S XS R AL LU LA DT
3.4.1 A Al iNaturalist B4R A R 42550 H 2640
TE W i g 1) 4 | Biotracks A5 H D)0 251 78 F- HL v )]
@ ;iNaturalist Xf R EH SAH —EWBER(ELH
50 A58k 5 U B ) AW EE A0 sk A T DL R H )
Biotracks I V& A7 3 J5 11 1 B
3.4.2 A AF  iNaturalist 1945 AR AT H 24
SNATFI AR A #R AT AR B2 5 X AT H |
Biotracks WPHF 30 H 43 i T A FF ATBA RAA 3 Fli2
RN [R) 2B A [R] 0 FF R BE < iNaturalist 23430 H
VSR FF 25 BT A P D0 WE RN 48 5E | Biotracks FY T
Hid sk R i 22 4500 H U
3.4.3 ¥4 ¥FAxAE  iNaturalist BIPRASRET B | £
Bt bR 1 %0 Bz A, Hoft = Benl i - A AT
FE X ; Biotracks 32 F5 12 il , 15 I & A HE AE il 19 4L
FRACZG P XA R 28 BE , Biotracks R HL T 15
SE i, F P R, LR DR Eials Y i — S
3.4.4 B A £  iNaturalist APP 5% E ,—ieoe
AT S I S5, L T b A AR A T ) 4% i oG R
B B9 SCRe, H APP I AN SRR IR i B Y 4R
5, 300 H B s 0 g8 it b AT A AR R R A B 22
A& UAE M 513 5 Biotracks AL 3 LI BE B I -F &, BE
B AN 190 265 10 S5 A AR R0 T A0 5L ) i fii 1) 1
1 5 22 1Y) T RE 4R R 3 RS B v, 107 9 5 i 14 B BE )
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