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Abstract

Among living animals, feathers are unique integumentary derivatives of birds. The feathers of
birds have evolved into diverse forms and colors. The colors can be divided into pigmentary colors
and structural colors, and the final colors are a combined effect of the two ways. The discovery of
Mesozoic feathered dinosaurs in western Liaoning of China has confirmed that feathers have ap-
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peared among bird ancestors, therefore, whether dinosaur feathers have the same color and col-
or-generation mechanism as birds become a hotspot. The discovery of pigment bodies, called me-
lanosomes, in feather fossils opens a window for restoring the feather colors of dinosaurs. Here
we introduce the latest research progress in this study and the significance in understanding the
physiology and ecology of dinosaurs.
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1. 5|8

BIORARGE P B AR REMN T AT iR SmEE . PO BT . T R
AFRTRATRE DT, AL H SN A B HESI I R oAb PR 2 — DR PIBRGER LM —K
AT, BB, A A% J5 I E R A AT A8 A B P A AR AT P B R e A R I T
PRGN SREFE R, MR BRI TSR0, WRFA “2RPE” MhERY
(Sinosauropteryx) 2SR “PUERIE” /N e (Microraptor) HEAFIAC R T 16 & (Archaeopteryx)
(R EOIE 5 e (Anchiornis huxleyi) 5[ 1] [2] [3]o XPIUAE S 2RMBEF RN, PERARFFRE . T Ligb
RATFHD R BoRMIBR S SEZ M IIRe(4] [5]. Hdr, R, BoRMES DR, @il E ALK BT
BEMTIRL, LB R, kg4 5 P EIW T aRf B 2R L.

2. BIPERAE

SRIH B p-ME A, SARRCHB R E AU SPIBRUR ISR e M B A 2 B
15, AR AR R ROE I X LB BB EAREEE, TR BUTIRPIBE 1) [4] [5].
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Figure 1. Classification of bird feathers based on structure and body location (The picture is from the web-
site: Bird Acamedy, https://academy.allaboutbirds.org/feathers-article/)

1. BAPEETEMAMMUEN S 2E 5B/ Bird Acamedy,
https://academy.allaboutbirds.org/feathers-article/)
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WRIGLFI A SRR ERAE, PEAHE DR O ©H, ZITHT UTRRE RS,
RIS, AR BRI PIIE R AXERR,  BTIESMID PR R @ RH, AT R
FROHE, S50 ERMLT O, 2REHS, £ AT PR OO HER T ], EAE - LESRh EAEi
NTEIT RATHEMR ;. @ B, ANRRRP, PRI OIR 8 s AR AR, R —REEEH,
HE S IR B AT, L BRI, B b A7 P RT U CCRIBR A R X R 2, BET A B
T AT SR SR P AL R I R s @ 2EHROH, K 2 FEGRAE B P R T, AT IR AP
ERVNETE B, TERGEMBIRRINE: © SR, RILT 50, 2Ry kA, (EAR D s A P4,
HB WA, B 5 R EEE A R LR IRR s © 208, s agsabl B, IR P,
DT EPZT . G B PUBRE AL EAR A, @ WIS, & RrHE, Gasiyma, 44
A R P A, 38R TCPRARI NG, A T Sk R b A A R AOR IR LR 4] (5]

3. BRPENHE

Rt A FAEGESE 1 T2 S, eNSaRREARMHEFGCESE, AraRiit, FrRig
T, WSRO WFENIEREL, BB AT 7 N R G MEE MR, s o
AT R PR T30, S R R X PR R 7 2 A ISR A IR (4] (5]

43 il (pigmentary colors), T B T B TR R E 3P ST RS 1 FRATT AT D it I g R [X 3 )
S, WL, A SRR R R, BATE RIS, SRME R ERAIRAE b
. PR AR SR EER4] (5]

(1) Z5#AE N3 carotenoids, FHIEY 4, SREL BEREEH&XHAE MRIVEYSOEL & &
T &K MRS FIFR AR RO R EROR AR, BB EHiE.

(2) 43 melanins, HH5IER B AP —FREER 4 AR (L3 AR) & i, BEE B AR K, P
PR BN R, T R S 3 i i B B R RPN TR B ok BB R EE S AP, IR
BORMEREAER. AROARERMEASEREIE, MmER, Kt BBRORENRVEMETL, &
W . PO ARIEHREEOR IR BHAAE, AT A BRI AR AR sk & 2
[E . thah, BFFRR B ORMAENMUECE TR ERE G, WIn T PEME, &6 RBOaRMN
PEEA BERNPI R E.

(3) PR porphyrins, 2K E FFEARIGER ., FRIMKILFEE A, BEH — I F R
RURTERAME T 2R UM G50, X5 ORI —S AR Y0 R I6 77 SARAL . nhmbknT BLP=2E
IR, KO, ZEgag— /P50,

SEH4) i 4 (structural colors) 2 FH T2 76 2 THT [ 40 B 25 K4 R TUT (™ SCER | 21 /INE PR A/ N S0 B304 3L 1R 4917
SIMAHESEE, SENG S G 79 BUH PRI T RS S 28 m T ), %A A e
MRV, — BIXEEMERIRN, Bt o kA SUEBuE k4] [5].

4. BEPEHENEFRWHR

Vinther %5£(2008)id# ik 14 LB (SEM)ML 82— AR I T L 5. [ 22 R, HARAF AL SR R B BACA B,
RIAE IR 5 XS AR AT 7 — LR BURL 2548, 1 75 3 B8 2% iy DX S A R B FRL, A 28 A il
SEH(1 2) [6]0 BERT, WEAEPI B RIS AR HOEURL,  JER AR v S 5N R R AR
A 7]o I FIX LR 54 2 T AE A 1S, A SAFE TR B X, MAFIE TR ek
X3, Bt HLIX SRR 45 # 5 BLAE S 2O B 1 B KBk ML, fEE GBI HT(EDS) R iX S fiki
55 2B AR B FE R BB AR, R HE X SR R A B R AR (6] AT AR T A
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Figure 2. Fossil feathers (LEIUG 115562) with SEMs of samples from the feathers
(Vinther et al., 2008)

& 2. PFELALEIUG 115562) K & E A (Vinther &, 2008)

Zhang 55(2010)% 7 710 74 5. 1 LA BT AR BT DKL TS5 Confuciusornis (IVPP V13171), &
22 A AL Compsognathidae) i FH 42 E & Sinosauropteryx (IVPP V14202)F15t 3¢ £H(Dromaeosauridae) it
E S Sinornithosaurus (IVPP V12811)E #% J& Fl ORAF 1 o IRATZL IR CR 8 ENIR BEAT 1 BURE A FRL BT I 5%
[8]o JE Rty B 1 FEAME B T BRAR R AR AR S5 40 CRAF IS DL IR AN T4 BRARL, (HAE FLE T ARAR AT LWL 30
G B Ea A, BHAZH 03 pm, RPHEEEFIREZL, HAHEN AR S8 0 R £ 4R H &
AR AR AW A 3 /). FE S RRHBEWBNE R, —MRUT A SRR, 75—
TP FEX BRI F R ORI E BN KB B AR, KEZAN 1 um, FNWRI 7 HEEOR
I, BARZ904 0.25 pm, 7R [ 500 P B T Dy T, N A [ 5 0 By A Sl R e AN 2L AR (U2
AFEX Rz MERnZESRR, B3 A, LTS PERFRBEAREMERERME, FHAEF M
[ — AN DX A B 23 A AH AR XI5, R W R BB A7 AE A [R5 65 1 B (8]

4, Li 856 — 00/ B3 1075 i B etk 2 1 50047 14 8 FH Troodontidae) i [T & . (Anchiornis hux-
ley) PR AR AT T2 G P ERHURE R B AR ANEE, KIBEAFREEAR XL KN TR % E 555
TI R R ZE R 4). SIEPEFAYT, ZHEAKBHNERORE, RKEF] 1.908 pm; 7£3LF Mk
PIREA, W ZHONREETE Fte Bk, BHARZ) 0.5 um, 5—RIERAREMELE R, N T E ik
SR ECOP B A, R TR EIA SRR K FREPEFEARIAT RS a T, E
THMRIE SRR R, Bl RO RIKEREE, B, ERCHE A RS AR KA IRE %R,
KEHEARKBSOMERERE, FAAKNIEEREBEBRIPIRE10].
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Figure 3. Melanosomes in the integumentary filaments of the dinosaur Sinosauropteryx (IVPP V14202) and Sinornithosau-
rus (IVPP V12811) (Zhang et al., 2010)

3. FIER BAVPP V14202)FF E LR (VPP V128114 A FEI & F K (Zhang F, 2010)

Figure 4. Reconstruction of the plumage color of A. huxleyi (BMNHC PH828) and SEMs of sam-
ples from the feathers (Li ez al., 2010)
4. #HFRIL S (BMNHC PHE28) MBI & B R EI R & RF(Li F, 2010)

Li F5Q012)% — /= HIL U & B 5 A2 2 1S e BN 5 W (Microraptor) bR AR EAT 142 5 21 B [ HURE:
AR ERAEULEE 5), HE5IA L EANFEGEP R EREIATIE R, NE B ERE R
M, I HMS K KR 1~1.16 pm, FEHI0M 0.211~0.279 pum), FEIA R BAIXFIEA BB M
FHPHERIB O, AR XM NS0, ERAROPENERS K Eaf 3. X
—RUEY, BRTEROUSN, WANEBNEHERGREE, R A 2B E R S R T

DOI: 10.12677/0jns.2020.86074 644 EPSES


https://doi.org/10.12677/ojns.2020.86074

AR B

Figure 5. Reconstruction of the plumage color of Microraptor (BMNHC PHS881) and
SEMs of samples from the feathers (Li ef al., 2012)

& 5. /NEF(BMNHC PHSSDHIE B EREI N B EELI F, 2012)

Hu %5(2018)Xf — {17 B AL 5 o i 0k 2 tH 5L 140 =% 1) 475 145 12 FH(Troodontidae) it & 2K — 3 J@ A ——
B RAL I (Caihong juii) b AT 1 4 S P B I HBUREAN SR (L 3R SE, RIER 1 e hr A 7 B I B IR A
BRI RIS, FEHIGHR . A R R AR — P R ORIk € g, T Hoo] W s () =4k 2544
(E 6)o XFPEEMOREZTENAFBFIFRRI, NTEDEINE S Wb S 1SR, G~
AR R, HEAE S SO0 R B AR KR PR AT X LU RN GE it g FIWTRE LR S A 1 3 i
IR, TEHSER M DA RSP A R B[ 12]. X—HF AR EHILUG, HEARE
A MRE AL, 7R LR U S 2 B IAE KT

5. REPEHENERSGZE

B T3P B 3% B B R A B 3 A R A5 AN 2 DA ORI T SNAAAE,  FF HLAE P B A o 72 mhod i 4
BAR, DRI H BT A R B R AR T B A R a5 B R AE KM .

XA P R I S A 3R 0 SR B L AR AR D B R R R SR RE Y, BRI, BAESHI R
KRB, 250, H5 7 NG PO MFEENM KR, EMFRLERENATEROROER
PACHE[13] [14] [15]. B e A PE LT 2 AORE, 85 R4 BB (SEM)EAT LSS, #R2IE M

AR AR BT AR TG, T I SRR I A S B )RR AR A AL, T2 B B R R A
RIEMBEMPANE AP EBE ARG, BEERERRIEZ, HaT DCHBES B4 5 N B
FA L
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Figure 6. Reconstruction of the plumage color of Caihong juji (PMoL-B00175) (drawnd by Zhao C) and SEMs

of samples from the feathers (Hu et al., 2018)
6. EUEFHI A (PMoL-B00175)HIE & & R E (B 3)42) & & 4 (Hu 3, 2018)

6. g

S AT T B R I TRAT T AR SR B S I 0 R A AR T — A . I 2 R
RIOE . BIRE 2 E IRV B T G2 81X S IR 25 1 AN HE R 2 LA (0 FT Rg, B D IR Fe 3k
B L6 5 AR B T LU JAR . TG . A B 2 for B e 2% S A X 4 JF16] o

SRWBGEAE SR FE D BEE L ERNE L BER. BRMEEAE o, EEAME.
LB A A K B 3 ORI Th B, B R L A 3 SRR BT AL (0 2 A5 3R . Rk, XA BB
R R R WA SRR, 2B IR (A 7 1, 53R ATE AT e
TR BT LA LA R BRI E G RIS . 48R, X AU R R A RIRIFGE, B AT T Y
BT EEREOhHBEERG. HTIESKHERREAY SRS O RGBEE—RE, L
—E AR TR, BRI B R S Y SR GRS, AR BERNG, b Re
BRI BHARAIIEF L8, T H AT R0F SR R BAYE, T LIRS S BRI, 3 DL Slin] #e
BB EEOE 2GR, (0] DL RN B 5 R R AT RN . O T,
H B ZEAL 0 o0 22 1 ) 2 £ B R A SR AR I A D B A, 9F LR AT LB AL 2 7 v AL R
S TR 4 R BB, TR R A B B R CER RRRETEN, BET R
A IPET B, MR DA 22 B 0 R 2B W B HL R G B

B oW
WL RIS K2 2B Be . I T8 o AR i 5 v PR AR AT B S0 S 1 R T U AR S
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