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	Stage Name
	Time after fertilization (18 °C)
	Stage Name
	Time after fertilization (13°C)
	Time after fertilization (18°C)
	Description

	late neurula
	St. 16
	7h24min (7.4hpf)
	Late neurula
(LN)
	16hpf
	8hpf
	• Trunk/tail constriction visible
• Notochord is formed by a sheath of square-shaped cells in the periphery and a mass of round internal cells 

	initial tailbud I
	St. 17
	8h27min (8.45hpf)
	Initial tailbud
(ITB)
	16.5hpf
	8.5hpf
	• Tail present but not bent
• Notochord is oval-shaped. Some internal cells still visible 

	initial tailbud II
	St. 18
	8h50min (8.8hpf)
	
	
	
	

	early tailbud I
	St. 19
	9h19min (9.3hpf)
	Early tailbud 1
(ETB1)
	17hpf
	9hpf
	• Tail and trunk have approximately the same length
• Tail begins to bend. Typically 30° (angle between tail and trunk axis <45°)*
• Two cells occupy the width of the notochord on dorsal views

	early tailbud II
	St. 20
	9h30min (9.5hpf)
	Early tailbud 2
(ETB2)
	17.75hpf
	9.5hpf
	• Tail length does not increase significantly (1 to 1.2 time longer than trunk)
• Tail is bent.  Typically 60° (45°<angle between tail and trunk axis< 90°)*
• Most notochord cells are intercalated and form one row

	mid tailbud I
	St. 21
	10h02min (10hpf)
	Mid tailbud 1
(MTB1)
	18.5hpf
	10hpf
	• Tail length increases quickly.
• Tail is 1.2 to 1.6 time longer than the trunk
•  Intercalation of notochord cells is achieved 

	mid tailbud II
	St. 22
	10h54min (10.9hpf)
	Mid tailbud 2
(MTB2)
	20.5hpf
	11hpf
	• Tail is 1.6 to 2 times longer than trunk 
• Notochord cells are disc-shaped on sagittal sections. Their widths increase

	late tailbud I
	St. 23
	11h54min (11.9hpf)
	Late tailbud 1
(LTB1)
	22hpf
	12.5hpf
	• Tail is more than twice the length of trunk (2<tail/trunk length ratio<3) 
• Notochord cells are almost cubic on sagittal sections
• Onset of otolith melanisation
• Anterior epithelium becomes thickened

	late tailbud II
	St. 24
	13h27min (13.5hpf)
	Late tailbud 2
(LTB2)
	23.5hpf
	13.5hpf
	• Tail is 3 to 3,5 times longer than trunk.
• Speed of tail elongation varies within batch
• Onset of notochord vacuolisation, first in posterior cells
• Accumulation of otolith melanin
• Palp locations can be identified as a local thickening of the epithelium

	late tailbud III
	St. 25
	15h54min (15.9hpf)
	Late tailbud 3
(LTB3)
	24.5hpf
	15.5hpf
	• Tail bends dorsally
• All notochord cells are vacuolised
• Elongation of the head
• Onset of ocellus melanisation
• Dome-shaped palps

	 
	 
	 
	Late tailbud
(LTB4)
	26hpf
	17hpf
	• Tail length is variable and cannot be considered as a valuable criteria at these late tailbud stages
• Cone-shaped palps
• Accumulation of ocellus melanin

	Hatching
	St. 26
	17h30min (17.5hpf)
	not examined
	 
	 
	 


Supplementary Table 1. Comparative table of tailbud stages of the ascidian, Ciona intestinalis.
This table compares the ascidian developmental stages reported in this paper with those defined in Christiaen et al., “Evolutionary modifications of mouth position in Deuterostomes”, submitted. Each stage by Christiaen et al. was examined at 13°C by high-resolution images collected with confocal laser scanning microscopy (CLSM), and all images are available at www.ciona.cnrs-gif.fr. Times after fertilization were compared with those reported in this paper recorded at 18°C. Most of the useful criteria for staging embryos can be observed under a dissecting microscope (e.g. shape of the embryo, indicated in blue letters in the third column), while others may be better viewed under a microscope with contrast tuned at maximum (pigmentation in black), or using Nomarski optics (notochord cells in red and palps in green; see Christiaen et al.). Ratios of tail to head length, which were estimated at the midline of embryos, give a good standard to refer to other developmental stage systems established under different conditions. Stages and criteria are similar between this study and Christiaen et al., although the latter identified a single “initial tailbud” stage and defined the early tailbud stage slightly earlier than in this study. In addition, one more stage called late tailbud 4 (LTB4, 17h) was defined, earlier than the hatching stage (17.5hpf) defined here, because hatching time could not be determined in their study using dechorionated embryos. *: refer to this study for the measure of tail/trunk angles. hpf: hour post-fertilisation. 
