
A
PPEN

D
IX

 A

N
am

es of the 41 developm
ental events exam

ined in Jeffery et al. (2002), subdivided according to organ system
.

#
System

Event

1
A

xial
1st Som

ite
2

Cardiovascular
Endocardial anlage (single or paired rudim

ents)
3

Endocardial tubes start to fuse
4

H
eart looping

5
A

trioventricular canal indicated by constriction (or atrium
 distinctfrom

 ventricle)
6

1st aortic arch form
ed

7
Septum

 prim
um

 of atrium
8

Endocardial cushions of atrioventricular canal
9

O
utflow

 tract cushions
10

Trabeculae carneae in ventricles
11

O
utflow

 tract valves
12

Intestinal
A

nterior intestinal portal begins as diverticulum
 (or archenteron reaches head fold)

13
Liver diverticulum

14
D

orsal pancreas as
diverticulum

15
G

all bladder as
diverticulum

16
Liver cords

17
V

entral pancreas anlage(n)
18

Spleen anlage
19

K
idney

M
esonephric duct anlagen

20
Param

esonephric duct anlagen
21

M
esonephric ducts open into cloaca

22
Lim

b
Forelim

b (or pectoral fin) bud
23

N
eural

N
eural folds begin to fuse

24
O

lfactory
N

asal placodes appear as ectoderm
al thickenings

25
N

asal placodes depressed (form
ation of olfactory pit)



26
O

ptic
O

ptic vesicle as lateral evagination from
 neural tube

27
Lens placode

28
O

ptic vesicle starts to invaginate to form
 optic cup (2º optic vesicle)

29
Lens placode depressed (form

ation of optic pit)
30

Lens vesicle pinches off from
 surface ectoderm

31
2º retinal pigm

entation
32

O
tic

O
tic placode

33
O

tic placode depressed (form
ation of otic pit)

34
O

tocyst closed but still connected w
ith surface ectoderm

35
O

tocyst detached from
 ectoderm

36
Endolym

phatic appendage
37

Pharyngeal
2nd visceral pouch contacts ectoderm

 (form
ation of hyoid arch)

38
Thyroid anlage

39
3rd visceral pouch contacts ectoderm

 (form
ation of first branchial arch)

40
H

ypophysis anlage
41

Lung buds as distinct paired evaginations



A
PPEN

D
IX

 B

N
am

es of the 116 developm
ental events exam

ined in Bininda-Em
onds et al. (in prep), subdivided according to organ system

 and subsystem
.

#
System

Subsystem
Event

1
External

Som
ites

1 post-otic som
ite pair

2
4 post-otic som

ite pairs
3

13 post-otic som
ite pairs

4
23 post-otic som

ite pairs
5

M
iscellaneous

m
esencephalic (cephalic) flexure first indicated

6
externally visible tailbud beginning (all three germ

 layers need not be
present)

7
Cardiovascular

H
eart

endocardial anlage
8

endocardial tubes start to fuse
9

heart becom
ing bent or S-shaped (endocardial tubes no longer straight)

10
interventricular septum

 just beginning
11

trabeculae carneae in ventricles of heart
12

atrioventricular canal indicated by constriction
13

endocardial cushions of atrioventricular canal just beginning
14

septum
 prim

um
 of atrium

 just beginning
15

septum
 prim

um
 broken through (foram

en ovale / secundum
)

16
proxim

al outflow
 tract cushions appearing

17
truncus arteriosus initially divided (= initial fusion of distal bulbar cushions)

18
sem

ilunar (aortic and pulm
onary) valves first appearing

19
A

ssociated vessels
1st aortic arch form

ed
20

2nd aortic arch (hyoidean) form
ed

21
Eye

O
ptic vesicle

(prim
ary) optic vesicle beginning as distinct lateral evagination from

 neural
tube (not sulcus opticus)

22
(prim

ary) optic vesicle starts to invaginate to form
 optic cup (secondary optic

vesicle)



23
optic stalk beginning to be invaded by retinal nerve fibres

24
retinal pigm

entation beginning
25

Lens
lens placode appears

26
lens placode depressed (form

ation of optic pit)
27

lens vesicle pinches off from
 surface ectoderm

28
External

eyelid anlage appears
29

Ear
O

tic placode
otic placode appears

30
otic placode depressed (form

ation of otic pit)
31

otocyst closed but still connected w
ith surface ectoderm

32
otocyst detached from

 ectoderm
33

endolym
phatic appendage appears

34
auricular tubercles (hillocks) becom

e distinct
35

anlage of utricle
36

anlage of cochlea
37

Sem
icircular canals

superior (= vertical or anterior) sem
icircular canal pinched-off as a tube

38
O

ssicles
m

alleus appears as m
esenchym

al condensation
39

Facial region
O

ropharyngeal m
em

brane
oropharyngeal (buccopharyngeal / oral) m

em
brane form

ed
40

oropharyngeal m
em

brane becom
es perforated

41
N

asal pits
nasal placodes appear as ectoderm

al thickenings
42

nasal placodes depressed (form
ation of olfactory pit)

43
prim

itive choanae (posterior nares) open
44

closure of nostrils by epitrichial plugs
45

Jacobson’s organ beginning as a diverticulum
46

conchae (turbinates) developing
47

anlage of nasolacrim
al duct (as m

axillary and lateral nasal processes start to
fuse)

48
M

iscellaneous
anlage of hypophysis (Rathke’s pouch)

49
lateral palatine processes appearing on either side of tongue

50
dental lam

ina form
ing

51
anlagen of tooth germ

s appearing in dental lam
ina

52
parotid gland first indicated

53
Pharynx

Thyroid
thyroid (or endostyle) depression appears in floor of pharynx



54
anlage of ultim

obranchial bodies (of pharyngeal pouch V
) (= lateral thyroid;

parafollicular cells of thyroid)
55

Pharyngeal pouches
1st visceral pouch contacts ectoderm

56
2nd visceral pouch contacts ectoderm

 (form
ation of hyoid arch)

57
3rd visceral pouch contacts ectoderm

 (form
ation of first branchial arch)

58
cervical sinus form

ed
59

anlage of thym
us (of pharyngeal pouch III)

60
V

isceral skeleton
M

eckel’s cartilage cartilaginous
61

m
andible beginning to ossify

62
U

rogenital
W

olffian (m
esonephric) duct

W
olffian duct appears as a thickening w

ith no lum
en

63
W

olffian ducts open into cloaca
64

K
idneys

m
esonephric (= W

olffian) tubules appearing, but still solid
65

ureteric bud just form
ing from

 W
olffian duct

66
anlagen of m

etanephric tubules
67

G
onad

anlage of gonad (gonadal ridge) appears as a thickening of the coelom
ic

epithelium
68

M
ullerian (param

esonephric) duct
anlagen of M

ullerian ducts appear
69

M
ullerian ducts fusing caudally

70
Cloaca

cloacal partition just com
pleted

71
External genitalia

genital tubercle appears
72

Intestinal tract
Intestine

anterior intestinal portal beginning as a diverticulum
73

postanal (tail-) gut no longer present
74

(future) cloacal m
em

brane becom
es distinct at the caudal end of prim

itive
streak

75
cloacal m

em
brane breaks through (perforated)

76
A

ssociated glands
liver diverticulum

 appears
77

liver cords form
ing

78
gall bladder beginning as a diverticulum

79
dorsal pancreas beginning as a diverticulum

80
ventral pancreas beginning as a diverticulum

81
spleen anlage beginning as thickening of peritoneal epithelium

 and/or
m

esenchym
al proliferation



82
N

ervous
N

eural tube
neural folds first beginning to fuse

83
anterior neuropore closed

84
posterior neuropore closed

85
Brain

rhom
bom

eres start to appear
86

cerebral hem
isphere anlagen of telencephalon just beginning (as lateral

expansions
87

anlage of optic chiasm
a

88
M

iscellaneous
trigem

inal ganglion (of cranial nerve V
) becom

es distinct as cellular
aggregate

89
infundibular groove (not recess) form

s
90

anlage of epiphysis
91

anlage of adrenal cortex (interrenal gland) as m
esoderm

al proliferation from
peritoneum

92
Coelom

Coelom
pericardial coelom

 beginning
93

Respiratory
Respiratory

laryngotracheal (part of the m
edian pharyngeal) groove indicated

94
lung buds as distinct evaginations

95
Lim

bs
Forelim

bs
W

anek et al. (1989) stage 1 (lim
b bud first visible)

96
W

anek et al. (1989) stage 6 (constricted w
rist / dorsoventrally flattened hand

plate)
97

W
anek et al. (1989) stage 8 (initial indentations betw

een digits)
98

scapula cartilaginous
99

hum
erus chondrification beginning

100
H

ind lim
bs

W
anek et al. (1989) stage 1 (lim

b bud first visible)
101

W
anek et al. (1989) stage 6 (constricted w

rist / dorsoventrally flattened hand
plate)

102
W

anek et al. (1989) stage 8 (initial indentations betw
een digits)

103
Extraem

bryonic
A

llantois
allantoic diverticulum

 beginning (m
esoderm

al and endoderm
al com

ponents)
m

em
branes

104
expansion of allantois (anlage of bladder)

105
A

m
nion

am
niopore closed (= am

nion com
plete)

106
U

m
bilical cord

um
bilical hernia beginning

107
um

bilical hernia totally reduced



108
Integum

ent
M

am
m

ary glands
m

ilk line appears
109

anlagen of m
am

m
ary glands (papillae) appear

110
H

air
hair papilla appears over eye

111
Claw

s
anlagen of claw

s
112

A
xial skeleton

Skull
petrosal bone (periotic capsule) as m

esenchym
al condensation

113
V

ertebrae
vertebral bodies are m

esenchym
al condensations around notochord

114
N

otochord
prim

itive streak no longer present
115

notochord starts separating from
 alim

entary endoderm
116

Ribs
som

e ribs are appearing as m
esenchym

al condensations


