Supplementary Data Table 1. Descriptions of population-based categories from the early Cambrian Buen Formation of North Greenland (Brillesø site, south Peary Land) and their relationship with conventional acritarch form taxa. 
	Traditional taxonomy
	Population-based classification 
	Description

	*Alliumella? sp.
	Alliumella? sp. (n = 1)
	Acritarch having a single, thin process differing from the G. bispinosa population in its smaller dimensions and relatively thin process morphology.

	Asteridium lanatum
	Asteridium 
	Small (vesicle diameter 8-13 µm) acritarchs having thin, short processes (<10 % of the vesicle diameter) with expanded bases. Often found in clusters.

	Asteridium tornatum
	
	

	*Asteridium pallidium
	Taphonomic variant
	Probable taphonomic variant of Asteridium, or small (< 20 µm) Comasphaeridium

	Comasphaeridium agglutinatum
	Small (< 20 µm) Comasphaeridium 
	Small (diameter of central body generally < 10 µm) acritarchs having densely distributed, overlapping and relatively long processes (> 25% of the vesicle diameter). Abrasion at the vesicle surface can result in uneven processes of various sizes and distribution patterns.

	Heliosphaeridium cf. coniferum
	
	

	Comasphaeridium mackenzianum
	
	

	Comasphaeridium molliculum
	[bookmark: _Hlk104462745]Medium-sized (20-40 µm) Comasphaeridium 
	Medium-sized (vesicle diameter 20-40 µm) vesicles adorned by densely distributed filiform processes.

	Comasphaeridium strigosum
	
	

	*Comasphaeridium silesiense
	
	

	Comasphaeridium cf. strigosum
	Rare transitional form
	Transitional form between Skiagia ornata and C. strigosum.

	Leiosphaeridia spp. (type A)
	Leiosphaeridia 
	Simple smooth-walled sphaeromorphs of variable thickness and showing no consistent folding pattern.

	Leiovalia tenera
	
	

	Leiosphaeridia type B
	Leiosphaeridia type B
	Moderately thick sphaeromorphs forming sinuous, optically dense folds dividing into narrower fold lines and wrinkles.

	Leiosphaeridia type C
	Leiosphaeridia type C (n< 5)
	Large (> 150 µm) thin-walled sphaeromorphs with wavy outlines produced by irregularly distributed bulbous protrusions of various sizes.

	*Eomicrocystis malgica
	Eomicrocystis malgica 
(n < 5)
	Loosely packed cluster of small (< 5 µm) cells.

	*Germinosphaera bispinosa
	Germinosphaera bispinosa (n < 5)
	Acritarchs adorned by one or two tubular processes distributed in the equatorial plane.

	Granomarginata squamacea
	Granomarginata 
	Acritarchs consisting of a central body surrounded by an outer rim. The spongy texture of the wall becomes filamentous when degraded, forming radiating ridges or ciliae on the outer rim.

	*Granomarginata prima
	
	

	Heliosphaeridium dissimilare
	Heliosphaeridium 
	Small vesicles (diameter of central body 10-15µm) having numerous long processes variably expanding at the base. Differs from small Comasphaeridium in having broader, more sparsly distributed processes and a larger vesicle size.

	Heliosphaeridium lubomlense
	
	

	Heliosphaeridium obscurum
	
	

	Goniosphaeridium? cf. volkovae
	
	

	Heliosphaeridium? cf. dissimilare
	Rare transitional form
	Transitional morphology between Heliosphaeridium, Asteridium and possibly small (< 20 µm) Comasphaeridium.

	Lophosphaeridium tentativum
	Lophosphaeridium tentativum
	Sphaeromorphic acritarchs covered in densely distributed small (< 1 µm), rounded protuberances.

	Lophosphaeridium dubium
	Lophosphaeridium dubium
	Sphaeromorphic acritarchs covered in densely distributed small (< 1 µm), thorn-shaped protuberances.

	Multiplicisphaeridium dendroideum
	Multiplicisphaeridium dendroideum (n = 1)
	Medium- to small-sized (diameter of central body ≈ 20 µm) acritarch possessing relatively few, broad processes with divided terminations.

	*Parmasphaeridium implicatum
	Parmasphaeridium implicatum (n = 1)
	Medium-sized (diameter of central body 27 µm) acritarch covered in densely distributed, straight, long (≈ 15 µm) needle-like processes

	*Pterospermella solida
	Pterospermella solida
	Medium-sized (total diameter 35-50µm) acritarchs consisting of a dark thick-walled central body surrounded by a usually incomplete, thinner walled outer rim (40-50% of the central body). The outer rim is covered in variably developed supporting elements radiating irregularly from the central body.

	Pterospermella velata
	Pterospermella velata
	Medium-sized (total diameter 30-50µm) acritarchs consisting of a dark to light brown central body surrounded by a thinner walled, amorphous to spongy (or densely wrinkled), often incomplete outer rim (30-50% of the central body).

	Pterospermella sp.
	Pterospermella sp. 
(n < 5)
	Small to medium-sized (total diameter 23-34 µm) consisting of a dark thick-walled central body surrounded by a narrow (15-20% of central body) outer rim. The outer rim is supported by straight to curved rod-like elements radiating from the central body.

	Fimbriaglomerella? sp.
	Rare transitional form
	Transitional morphology between Pterospermella and Skiagia scottica.

	*Pterospermopsimorpha sp.
	Pterospermopsimorpha sp.
	Large disphaeromorphic acritarchs consisting of a light-brown inner body (diameter 40-70 µm) surrounded by a fragile, unusually wrinkled and/or fragmenter outer envelope.

	Lophosphaeridium truncatum 
	Skiagia
	Medium-sized acritarchs (vesicle diameter 20-50 µm) having processes with funnel-shaped terminations. Abrasion of processes near the base may result in sphaeromorph-like vesicles covered in spinose or tuberculose sculptural elements.

	Skiagia? spp.
	
	

	Skiagia ciliosa
	
	

	Skiagia scottica
	
	

	Skiagia orbiculare
	
	

	Skiagia ornata
	
	

	Skiagia compressa
	
	

	*Skiagia cf. compressa
	
	

	*Skiagia pura
	
	

	Pearisphaeridium densispinosum
	Pearisphaeridium densispinosum
	Large acritarchs (diameter of central body 50-80 µm) covered in numerous thin, short biform processes (< 5 µm) with widened tips. Processes vary from robust conical or thin hair-like, even on individual specimens.

	Synsphaeridium spp.
	Synsphaeridium 
	Clustered sphaeromorphic acritarchs, 10-20 µm in cell diameter. Tend to develop slight pustulose ornamentation. 

	*Symplassosphaeridium
	Symplassosphaeridium (n = 1)
	Densely packed sphaeroidal cluster of small (< 5 µm) cells.

	Tasmanites bobrowskae
	Tasmanites
	Medium-sized (diameter 20-50 µm), perforated sphaeromorphic acritarchs.

	Tasmanites tenellus
	
	

	Comasphaeridium? brillesensis
	Comasphaeridium brillesensis (n < 5)
	Large (diameter of central body 120-160 µm) acanthomorphs having long filiform processes ca. 25-40% of the vesicle diameter.

	*Palaeosiphonella sp.
	Large branching sheaths
	Large (width 15-100 µm), commonly thick-walled, occasionally branching filaments. Sheaths are wrinkled, have uneven width and occasionally terminate in a bulbous protrusion.

	Siphonophycus spp.
	
	

	Siphonophycus spp.
	Narrow bundled filaments
	Narrow (width 7-35 µm) filaments occasionally found entangled or in loose bundles. Tend to be incrusted by pyrite crystals.

	*Polytrichoides spp.
	Polytrichoides spp. (n = 1)
	Narrow filaments (width < 5 µm) packed into a tight bundle.

	Siphonophycus spp.

	Mat-forming filaments
	Thin (width < 2 µm) filaments tightly entangled into mats, bundles or more heterogeneous agglomerations of palynomorphs.

	*Tortunema wernadskii
	Tortunema wernadskii 
(n < 5)
	Pseudoseptate 11 µm-wide filament.


* Described for the first time in the Buen Formation.
