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Morphological Characteristics and Functions
of the Spectacled Guillemot, Cepphus carbo*

Hiroshi Mivamr**, Kouzi Suromi** and Haruo Ogr**
3

Abstract

The external and internal morphological characters of the Spectacled Guillemot
(Cepphus carbo) were examined based on the measurement data of external features, skele-
tons, muscles and organs.

Of the external features, the body weight ranged from 576 to 760 g with an average of
680 g (n="5), indicating the bird to be the largest size among Cepphus spp. The buoyancy
index (Hartman, 1961) of the bird was large in comparison with closely related species,
puffins. In the skeleton, relative length of the sternum to standard length was longer than
that of the other Alcidae. In the muscle, the Musculus Pectoralis Major (PM) was heavier
proportionally to body weight and the Musculus Supracoracoideus (SPC) was smaller. In
comparison with murres and puffins, the Spectacled Guillemot which is characterized by
having a long sternum and developed PM, is rather highly adapted to underwater locomotion.
On the other hand, the developed PM and the large buoyancy index suggest a high ability
to fly in the air.

In conclusion, the morphological characteristics of this species, which is adapted to
aquatic and aerial life, would closely comply with a variety of environmental and ecological
factors such as variable coastal or inshore habitat environment by season, two-egg clutches
in breeding season and competition with other seabirds.
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TEIERIRRHT O b OREA L 1989 45 4 H 21 | & 7 A 12 Bz, JO0E R o Mg R 15 L ST
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BB (1980) &L (1989) At - T, (1) AEATOMRER, (2) BN+ HCFHEDS, (3) Mk
PR, (4) RE, (5) DML (6) EA 0N, (7) BFE, (8) & (9) /M'm)'; i, (10) BERK
(11) W, (12) sa,j, ( ) /_r/(w@Yi‘é}’i.zcoux'cﬂu%'&, uwrv\w\;%r‘;fk f»i LD I;f\e Gt f/\%

& R
SHERFLEE
A e 7 YD 1T BT ORI 3 1R L ke, ARBFYER B A RERHIIfA e,
(1978) ok B o A = 7 V OIS HEO T (W& 39-42 mm, 4% 181-202 mm, JpEE

Table 1. Measurements of body for the Spectacled Guillemots.

Measurement N Mean SDh Range

Total length with feather (mm) 5 308 7.36 389-408
Body weight without stomach contents (g) 5 680 67.73 576-760
Length of exposed culmen (mm) 5 42.17 2.78 39.24-46.05
Length of bill from gape {mm) § 57.37 2.61 53.98-60.10
Extent of wing with feathers (mm) 5 689 16.00 671-708
Length of open wing (mm) 5 313 3.50 309-318
Breadth of wing at outermost secondary (mm) 5 105 4.12 100-104
Length of natural wing {mm) 4 194.38 2.57 191.80-197.60
Length of pressed wing (mm) 5 204 6.60 198-215
Wing area (cm?) b) 545 8.02 533-551
Plumage weight (wing) (g) 2 1173 - 11.51-11.94
Plumage weight (body) (g) 2 22.65 —— 21.38-23.91
Length of tail {mm) 4 52.29 2.10 50.39-54.52
Length of tarsus (mm) 5 37.41 1.57 35.50-39.12
Length of middle toe (mm) 5 46.26 1.62 44.22-48.38
Length of middle toe and claw (mm) 5 57.15 2,24 54.10-59.45
Length of claw (mm) 5 12.02 0.73 11.34-13.22
Buoyancy index! 5 2.66 0.09 2.55-2.81

1: Jwing area /*/body weight without stomach contents (Hartman, 1961).

Fig. 1. Skeletal measurements of the Spectacled Guillemot. See Appendix 1 for abbreviations.
1: Skull in dorsal view. 2: Skull in left lateral view. 3: Mandible. 4: Left coracoid.
5. Left scapula. 6: Furcula in left lateral view. 7: Furcula in cranial view. 8: Sternum
in left lateral view. 9: Sternum in ventral view. 10: Pelvis in left lateral view. 11:
Pelvis in dorsal view. 12: Left humerus. 13: Left ulna. 14: Left radius. 15: Left
carpometacarpus. 16: Left phalanx 1 of digit 2 in dorsal view. 17: Left phalanx 2 of
digit 2 in dorsal view. 18: Left femur. 19: Left tibiotarsus. 20: Left tarsometatarsus.
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Fig. 2. Wing mucles of the Spectacled Guillemot. See Appendix 2 for abbreviations.

1: Dorsal view of the left wing showing the superficial layer of muscles. 2: Dorsal view
of the left wing showing the second layer of muscles. The following muscles were
removed : LDA, LDP, TPB +TPL, BB, EMR, 8U, and EMU. 3: Dorsal view of the left
wing showing the third layer of museles. The following muscles were removed : RS, DMA,
EDC, and ST. 4: Ventral view of the right wing showing the superficial layer of muscles.
5: Ventral view of the right wing showing the second layer of muscles. The following
muscles were removed : HT, ST, TPB+TPL, BB, PS, PP, EMR, and FCU.

39 mm, 2 43.5-57 mm) uwﬁ—aﬁ&mc P fd U, MBI LT, AR T BRI (5
LT 5% % 0§ & o 50 S R ATIRYI O RS £ CoRa ) &TEERRE (B
SR Lo S fi &L wi W) o 25 DFWITHELERD Uit W (1978) ok,
AP HRBEHME L —B L, ¥4~ 7 ) OFHEL 680+67.73 (SD) g 'Cziooto vl AX
ABGEELRER L DEYA AL > TENTHE, v 4 =7 Viky 3079 ABED 600g L
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Table 2. Skeletal dimensions for the Spectacled Guillemot.

. . Skeletal length Proportion Proportion (9
Dimension (mlml; gt %%) }{/ABL]( )

Skull?

Urat 85.15 27.92 191.87

Crb 45.27 53.17 102,01

Cre 28.10 33.00 63.32

Crd 21.21 24.91 47.79

Ma 73.72 86.58 166.11
Vertebrae!

cv 109.81 36.01 24743

v 58.54 19.20 131,91
Sternum?

Sta! 112.63 36.93 253.79

Sth 122.58 108.83 276.21

Ste 32.63 28.97 73.52

Std 33.56 29.80 75.62

Ste 44.84 39.81 101.04
Coracoid*

Coa 34.68 31.58 78.14

Cob 14.00 12.75 31.55
Scapulat (Sca) 64.00 - 58.28 144.21
Furcula! g

Fua 38.79 35.32 87.40

Fab 33.76 30.74 76.07
Pelvis® ‘

Pa! 59.32 19.45 133.66

Pb 30.56 51.52 68.86

Pe 2421 - 40.81 54.55

Pd 19.97 33.66 45.00

Pe i 23.08 38.91 52.01
Synsacrum' (Syn) 51.46 16.87 115.95
Hemerus® (Ha) T1.84 34,37 161.87
Ulna® (Ua) 61.40 29.37 138.35
Radius® (Ra) 57.98 97.74 130.64
Capomatacarpus® (Caa) 40.72 10.48 91.75
Digits®

D1 ' 19.50 — —

D21+ D22 35.08 16.78 79.04

D3 7.90 - -
Femur? (Fea) 43.50 21.15 98.02
Tibiotarsus’ (Tia) ‘ 71.85 34.93 161.90
Tarsometatarsus’ (Taa) 36.25 17.62 81.68
Standard (SL) 304.96 o 687.16
Anterior back (ABL) 44.38 - e
Wing' (WL) 209.04 68.55 471.02
Leg' (LL) 205.70 67.45 463.50

Proportion: 1: (each length/Standard length)x100. 2: (each length/Cra)x100. 3: (each
length/Sta) x 100. 4: (each length/CV)x100. §: (each length/Pa)x100. 6:
{each length/wing length) x 100. 7: (each length/leg length) x 100.
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Fig3. Muscles of the pectoral girdle of the Spectacled Guillemot. See Appendix 2 for
abbreviations.
6: Lateral view of the pectoral girdle showing the superficial layer muscles. 7: Lateral
view of the pectoral girdle showing the deeper layer muscles. The following muscles were
removed : PM, SA, 8P, 8PO, TPB+TPL, and PCA.
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Fig. 4. Leg muscles of the Spectacled Guillemot. See Appendix 3 for abbreviations.
8: External view of the left leg showing the superficicial layer of muscles. 9: External
view of the left leg showing the second layer of muscles. The following muscles were
removed : SAR, IT, FPPD I, GE, and GI.  10: External view of the left leg showing the
third layer of muscles. The following muscles were removed : FIM, BF, PL, FPPD III,
and FPD IV, 11: External view of the left leg showing the fourth layer of muscles. The
following muscles were removed : 8T, ITA, ITP, ETE, TA, and FPD III. 12: External
view of the left leg showing the fifth layer of muscles, The following muscles were
removed : PIF, PCF, EDL, and FPD II. 13: External view of the left leg showing the
sixth layer of muscles. The following muscles were removed : SM, FHL, FDL, and IF.
14 : Medial view of the right leg showing the superficial layer of muscles. 15: Medial view
of the right leg showing the second layer of muscles. The following muscles were removed

SAR, O, GI, and GE.

. V)}\)” fRicB Ui, 4, vy 1 =70, ~owo i (Cepphus grylle, 386 g) R LUy 13
- (Cepphus columba, 450 g) MET 59 $ A MBOR TRy A =7 ) 2L KBTH - 2,
'

rA =7 ) oFH R (Cra), Fad& (Sta), § Pa), Biefkd (SL) CBHH £ (Cro)+EHE
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Table 3. Weight of left wing muscles for the Spectacled Guillemot.

y Fresh Weight Dry Weight Composition

Muscle @ T %)
LDP 0.86 0.23 0.96
LDA 0.16 0.05 0.21
RS+RP 1.07 0.28 117
SP 0.35 0.08 0.34
SA 0.21 0.05 0.21
SPO 0,29 0.07 0.29
P 0.03 0.01 0.04
DS 2.64 0.68 2.85
SBS-+8BC 1.51 0.38 1.59
PM 57.57 16.58 69.43
PCA 0.24 0.08 0.34
SPC 12.83 3.46 14.49
CA 0.12 0.03 0.13
cp 0.84 0.22 0.92
STC 0.02 0.00 —
TPB +TPL 0.81 0.21 0.88
DMA 0.53 0.15 0.63
DMI 0.16 0.05 0.21
BB 0.25 0.07 0.29
ST 1.21 0.32 1.34
HT 1.35 0.25 1.47
BR 0.08 0.02 0.08
PS 0.13 0.03 0.13
PP 0.29 0.08 0.34
FDP 0.12 0.03 0.13
FCU 0.19 0.05 0.21
UMV 0.10 0.02 0.08
EMR 0.38 0.11 0.46
EMU 0.26 0.07 0.29
EDC 0.07 0.02 0.08
AN 0.15 0.04 0.17
Su 0.05 0.02 0.08
EIL 0.06 0.02 0.08
EPL 0.05 0.02 0.08
Total 84.98 23.88

Composition : {each dry weight/total dry weights)x 100
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£ (OV)+BasERe (TV)-+#&008 & (Syn)], #ili& (WL (L& (Ha)+ R4 (Ua)+
@?“E(%M+W2Wmﬁumkﬁmﬂ,ﬁ]ﬂk(L)fkwm(“M*Hm (Tia) +
Pl (Taa)-+28 345 W &), Anterior back length (ABL, %7 2 figHE iy 1>~’§{’ ey HE B 155 38)
@HF%<NJ(M%“M¢<@L)ABLKJYJ%%ii§@VM% ékﬁ:?@ﬁli ROy fo i R &
G, Moy, B BEE, ERERAV, B2 WORLI, A w7 ) OER ”&%Ff"}l‘% ek, o

v AR ARG (Spring, 1971 ifa L1089y X0, M odEsf B RO &V D EEcRIR LI,

LS

Al s & URISEFORIE & 1FR
A v 7 ) ORERET 3T ML (RIS ATAE I BT L OB P eRBR <), BRI 29 i

Table 4. Weight of left leg muscles for the Spectacled Guillemot.

Fresh Weight Dry Weight Composition

Muscle @ T %)
SAR 1.57 0.42 7.29
IT 0.58 0.17 2.95
TP 1.22 0.32 5.56
ITA+ITM 0.30 0.08 1,39
ETE+FTIM 1.53 0.42 7.29
FTI 0.24 0.08 1.04
BF 1.19 0.33 5.73
ST 0.90 0.25 4,34
PCF 0.33 0.08 1.39
PIF 0.10 0.02 0.35
IF 0.28 0.06 1.04
SM 0.40 0.10 1.74
ALB 2.39 0.65 11.28
01 0.20 0.06 1.04
G 4.34 1.18 20.49
TA 1.33 0.37 6.42
EDL 0.51 0.14 2.43
PL 0.27 0.07 1.22
PB 0.07 0.02 0.35
FPPD 111 0.48 0.12 2.08
FPPD II 0.51 0.14 2.43
FPD 1V 1.11 0.30 5.21
FPD 111 0.65 0.18 3.13
FPD 1L 0.17 0.04 0.70
PLA 0.10 0.03 0.52
FHL 0.33 0.09 1.56
DL 0.22 0.06 1.04
Total 21.30 5.76

Composition : {each dry weight/total dry weights) x 100
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G A TR s & O AT B BR ) o CEE L, B 2~4 iR L, A M 7 U O
Bt 4 R (R, 1989) wibN, DUT o 4 @i CRn b,

1 IS (LDA)Y 42 O HEE (LDP) 22 R L Cuvfe (R12-1),

2. ALRES (SPOY A 34Kb b, 1LARCESL Tk (K 3-6),

3. BURNW (PTY &, BURFREH (PCF) (LRGBS (PIF) o 2 A waEi L tvre (9
4~11),

4. FEEy (Muscle Ambiens) WFFAEL it o 1o (1 4-14),

DT EMD, VI AX ARSI LTI L o TR AR BN D T &R
7, Hudson et al. (1969) ik % & v ¢ » 5 280y, FEE (AM) W0EES-, SURDBEH
(PIF) BHAETHZ &b, A =7 Vil 4 VI Db Y 45 e, R gL
TwhEFLbRD, Coz &, Watada et al. (1987) W X A7 4 V91 AMETELFIHL
FERMMRND, r AT VRS T LY I HFTABITY I XN FALABCHB LV IWE L
—HT B, ForE L, HERRES (SPO) 1, v ¥ A X 2 BRI &L{(MktGTSAm4A&
B L Cusip il b ¢7e < (Hudson et al, 1969), M & » CHERT A (R, gy -
23

BRNERS L UHER

7 =7 Y ORFIEN 37 #eL (FTsee B L UM AR <) Ko, o
EMoOBHEZ B CHRMER S X O ERE (FERES0I0g L Lofil) #E3wRLL, &
OFEMBABEROSHO 2L BRES & UCHE T2 & 16986g &ieote, Eh, §
B % b < M\tﬁ 3T S AT E R R 25.6%, TH o T,

PRI 29 My (BHERE W8T B AR ) o, RoENOHRE B O REE

Table 5. Weight of tissues and organs for the Spectacled Guillemot.

Tissue/Organ Fresh(g‘;’eight Com(}z)zs)ition Dry (\Z)eight
Eye 2.66 0.40 0.66
Skin-+sub. fat 80.40 12.13 55.39
Adipose tissue 3.89 0.59 1.96
Uropygial gland 1.66 0.25 0.80
Heart 8.28 1.25 2.76
Lung 8.70 1.31 2.10
Liver 32.53 4.91 11.03
Gall bladder 0.84 0.13 0.21
Kidney 9.08 1.37 2.66
Pancreas 2.29 0.35 0.61
Stomach 9.05 1.36 2.96
Intestine 7.26 1.09 2.28
Testis (L) 1.31 0.20 0.28
Testis (R) 0.93 0.14 0.19
Body weight 663.07

Composition : (each fresh weight/body weight without stomach contents) x 100
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OO 25
VO B MR

fo & G H I (A 0.10 g L oM w4 i L, o oL UN KRS
RS BEEER L LCHET L L 4mwga&oto;t,MW%%&W<%
[ 1649, Ch -,

r A7 ) OIFAOREREE, o v ¢ A X £ BHEEHE (Spring, 19715 IR, 1989) X b
b, KMBWAK X < NEAVNE U U S AR L e,

B 25
A =7 Y O L UERE OWBE, WHNEYRRAREE oI, R
oA = 7 ) OIS oL 1.4%, Bo Bk 1.1%, %4, M\r

210% Th o7, ML Y $ AR AR CH D= ¥ 0 »ORBROME (ER, 1989) T, Fhih
1.0%, 1.5%, 25.2% CHh otz, LD, ra4 =7 0=t ey a Lo bBoEmNAEL, B

EHRMPDEL, Fh, BoREIAE G 06, REIEL ORI LA O M A 418
THIENEZLRD, ZOZ &, BEMOMGC ERRTE LS, HEHOERRTKTA
W SRS A TTRE A0 BR 0 4 < 1 A PR o SRR DR X T,

= =

WIS s & UMK 2 B, FHIEH (buoyancy index) AT O Ct#Ed & h 5 (Hartman,

1961),
R VR VIR R

ZoRIZLY, A7 ) OFEHEHITL 2.66+0.09 (8D) &7t i, Johnsgard (1987) O
Sy 3 2 X A BB EEOFEHR R R LB A &R v ¢ 7 ABIEY 2.77-2.85,
IO o NP8, v X Ty AKX AT, MO e Ay P AL ARL3TS, oy 1A
KA 3BLTH D, v A =7 ) OEHREIMbo KB s L O & AR iy, hE
LD BT VR S e, FofEL, v 1 A X 2 B EE O RBHEROMHIP O B

ThHHI &, T, 73T AR RER LG "'frb &iu bﬂ’CL et ane, fox?f‘?‘;:i‘t!"/:/\ﬂ‘
AHEECHBIRELR T, LaLadh, BEBEAREEO HE eI halil

(1989) LA KRMEEO =} €V H (2361008 (3D), p<0001 df =14, t-test] ct(;\‘i')”ém@/
F U (2354005 (SD), p<0.00L, df =15, t-test] &ILEET 5 &, FHLr 4 <7 uo;};/m
f»of;o Blloo &t w3 AR ABSERRCT, K4 A4 Ko B3 5 & s
I B DI B NI P, KT, (W“JH AR A i T E e o 7, LfJ\L A
O, = PEYARIOY 2 ANV DO LAEEEECC ED, BEHEREY A4 RS
BB L B BB T aﬁif%‘f;’onzao A= 7 Y OEFESRESEC S E G, TEEREINCE R
TR o ERE L LA, LF, Bk mwwm Kuroda (1954a, 1954b, 1967) s X
(¥ Spring (1971) DREI AV ﬂb HEE
&477U@”M”LUMW@H%WHﬂzﬁ:ﬁ?Zﬂm)”iﬁAVf%Wsﬁiz
(TM) (Spring, 1971) & H#d 5 & (DUF, A SEEE s & OV 959, BIEIKED, 71 =7 v ix,
Bafr iy (Sta/ABL, CM: 238.2 (235.8-240.6)%,, TM : 246.2 (242.9-249.5)9,) &\~ 5 YR 4T
Thv B IR P e A B0 RO, R 2 M - (Ha/ABL, CM : 174.7 (173.1-176.3)%,, TM : 187.5
(186.1-188.9)% 1 & W & WK AT ENIC AL & To v s, MEERTTID M L 7o BIB L e » T, - *‘73‘, 9
31T ASE MBI < (Ste/ABL, CM: 77.3 (75.9-78.7)%, TM: 89.7 (87.8-91.6)%,),
FBE s L OB AR (Pa/ABL, CM: 1427 (141.3-144.1)%, TM: 142.7 (141.3»
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144.1)%, ; Tia/ABL, CM: 173.3 (171.7-174.9)%, TM: 1710 (169.2-172.8)%] &\~ 5 ¥k BhiH
il - B b &hbe T, e, 74 =7 ) ORgE AR EVDHL, %w%&vmm
TOEPFAIE G AT X5 2 2T, B FHEE R A b o Ko
Fi [PM/Total dry weight, CM: 61.8% (n=8), TM: 61.2% (n=13)] &= kA b D L# 2 bh b,
Y3 AR A RSB AR T OBV KIS U TR e, DR L T s (B
B, 1960), = o> Z &b, 7 345 2O/ O FE#SPC/Total dry weight, CM: 18.9%, (n=
8), TM: 164% (n=12)) M L D #RITENCHISIITH S EHF 2 bbb, A~ 7 VEEVWKED
ORI A LTS B D Z s, AP ECORFET BN, r4 w7 0, BWEO
Kaff o i % —B2EMeb ¢, Wil A T A BB BT 5 Kid B Lt 3B bR 5,

A7 U OB L U OB EEY = e (TP) 8L Uy 2 4 ¥y (HP) (R,
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Appendix 1. Skeletal dimensions and its abbreviations.

Dimension Abbreviation
1. Total skull length Cra
2. Upper mandible length Crb
3. Cranial width Cre
4. Cranial height Crd
5. Mandible length Ma
6. Coracoid length Coa
7. Width of coracoid base Cob
8. Scapula length Sca
9. Furcula height Fua
10. Furcula width Fub
11, Total sternal length Sta
12, Keel length Stb
13. Sternal height Ste
14, Anterior sternal width Std
15. Posterior sternal width Ste
16. Total pelvic length Pa
17, Anterior pelvic length Pb
18.  Posterior pelvic length Pe
19.  Anterior pelvic width Pd
20. Posterior pelvic width Pe
21, Humerus length Ha
22.  Ulna length Ua
23. Radius length Ra
24, Carpometacarpus length Caa
25. Digit 1 length D1
26. Digit 2 length (phalanx 1) D21
27. Digit 2 length (phalanx 2) D22
28. Digit 3 length D3
29. Femur length Fea
30. Tibiotarsal length less cnemial crest Tia
31. Tarsometatarsal length Taa
32. Standard length SL
33.  Anterior back length ABL
34, Total wing length WL
35. Total leg length LL
36. Cervical vertebrae (Y
37. Thoracic vertebrae v
38, Synsacral vertabrae Syn
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Appendix 2. List of wing muscles and its abbreviations.

Muscle name Abbreviation
1. M. Latissimus Dorsi pars anterior LDA
2. M. Latissimus Dorsi pars posterior LDP
3. M. Rhomboideus Superficialis RS
4. M. Rhomboideus Profundus RP
5. M. Serratus Profundus sSp
6. M. Serratus Superficialis Anterior SA
7. M. Serratus Superficialis Posterior SPO
8. M. Proscapulohumeralis P
8. M. Dorsalis Scapulae DS
10. M. Subscapularis SBS
11. M. Subcoracoideus SBC
12. M. Pectoralis Major PM
13. M. Pectoralis pars Abdominalis PCA
14, M. Supracoracoideus SPC
15. M. Coracobranchialis Anterior CA
16. M. Coracobranchialis Posterior cp
17. M. Sternocoracoideus STC*
18. M. Tensor Patagii Longus TPL
19. M. Tensor Patagii Brevis TPB
20. M. Deltoideus Major DMA
21, M. Deltoideus Minor DMI
22. M. Biceps Brachii BB
23. M. Triceps Brachii Scapularis ST
24. M. Triceps Brachii Humeralis HT
25. M. Brachialis BR
26. M. Pronator superficialis PS
27. M. Pronator Profundus PP
28. M. TFlexor Digitorum Superficialis FD8~
29. M. Flexor Digitorum Profundus FDP
30. M. Flexor Carpi Ulnalis Fcu
31, M. Ulnimetacarpalis Ventralis UmMv
32. M. Extensor Metacarpi Radialis EMR
33, M. Extensor Metacarpl Ulnalis EMU
34. M. Extensor Digitorum Communis EDC
35. M. Anconaeus AN
36. M. Supinator sSU
37. M. Extensor Indicis Longus EIL
38. M. Extensor Pollicis Longus EPL

*: Not shown in Fig. 2 due to thin and tendinous muscles.
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Appendix 3. List of leg muscles and its abbreviations.

Muscle name Abbreviation

1. M. Sartorius SAR

2. M. Iliotibialis IT

3. M. Iliotrochanterius Posterior 1re

4. M. Iliotrochanterius Anterior ITA

5. M. Iliotrochanterius Medius IT™

6. M. Femorotibialis Externus FIE

7. M. Femorotibialis Medius FTM

8. M. Femorotibialis Internus FT1

9. M. Biceps Femoris BF

10. M. Semitendinosus ST

11. M. Piriformis pars caudofemoralis PCF

12. M. Piriformis pars iliofemoralis PIF

13. M. Ischiofemoralis i

14. M. Semimembranosus SM

15. M. Adductor Longus et Brevis ALB

16. M. Obturator Internus 0l

17. M. (astrocnemius pars Externa GE

18. M. Gastrocnemius pars Media GM

19. M. Gastrocnemius pars Interna GI
20. M. Tibialis Anterior TA
21. M. Extensor Digitorum Longus EDL
22. M. Peroneus Longus PL
23. M. Peroneus Brevis PB
24. M. Flexor Perforans et Perforatus Digiti IIT FPPD III
25. M. Flexor Perforans et Perforatus Digiti 11 FPPD 11
26. M. Flexor Perforans Digiti TV FPD IV
27. M. Flexor Perforans Digiti 111 FPD III
28. M. Flexor Perforans Digiti Il FPD II
29. M. Plantaris PLA
30. M. Flexor Hallucis Longus FHL
31. M. Flexor Digitorum Longus FDL
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Appendix 4. Weight of bones for the Spectacled Guillemot.

Dimension bone weight (g)
Skull+ Brain 9.92
Mandible 1.89
Hyoideum 0.10
Cervical, Thoracic Vertebrae 8.44
Sternum 5.69
Costae 5.03
Coracoid 1.19
Scapula 0.60
Furcula 111
Pelvis, Synsacrum 4.07
Humerus 3.70
Ulna 1.97
Radius 0.67
Manus 2.40
Femur 1.09
Tibiotarsus 1.86
Tarsometatarsus 0.87
Pedis 1.26
Caudal Vertebrae, Pygostylus 111
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