
Hair phytolith in MGD011. 
Scale bar is 20 microns.

Trapezoid phytolith in MGD011. 
Scale bar is 20 microns.
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Unspecific parts of grass phytoliths

Morphotypes used for identification: hairs, short-cells

Source: (Piperno, 2006; Twiss et al., 1969)



Grass/cereals leaves and grass stem phytoliths

Morphotypes used for identification: long-cell wavy, long-cell polylobate, parallelepiped thin smooth, blocky bulliforms, fan bulliforms, trichome hairs.

Source: Piperno, 2006; Rosen, 1992 

Bulliform phytolith in MGD002. 
Scale bar is 20 microns.

Burnt multi-cell grass leaf/stem 
comprised of long-cells and a rondel 
phytolith in MGD017. Scale bar is 
20 microns.

Parallelepiped thin sinuate 
elongate phytolith in MGD017 
pellet. Scale bar is 20 microns.

Parallelepiped thin psilate 
elongate phytolith in MGD021. 
Scale bar is 20 microns.

Multi-cell grass leaf/stem 
comprised of long-cells phytolith 
in MGD017. Scale bar is 
20 microns.



Grass husk phytoliths

Morphotypes used for identification: single-cell and multi-cell papillae, long-cells echinate, long-cell dendritic/echinate/verrucate

Source: (Piperno, 2006; Rosen, 1992)

Single-cell long-cell dendritic in 
MGD021. Scale bar is 20 microns.

Single-cell long-cell dendritic 
in MGD001. Scale bar is 
20 microns.

Burnt multi-cell long-cell 
dendritics with papilla in MGD001. 
Scale bar is 20 microns.

Single-cell papilla with 
papillae in MGD017. Scale 
bar is 20 microns.



Grass husk cf. wheat phytoliths

Morphotypes used for identification: multi-cell papillae, multi-cell long-cell echinate, multi-cell long-cell dendritic/echinate/verrucate

We identified cf. wheat with multi-cell dendritic long-cells with high rounded wave with irregular amplitude, variable papillae size range from 21–43 µm, with 16 to 
18 pits, and a domed stippled surface and D-shaped cork cells. Most multi-cell husk phytoliths were not identified. 

Source: (Rosen, 1992).

Multi-cell dendritic and papillae phytolith in MGD001. 
Scale bar is 20 microns

Multi-cell dendritic phytolith and papillae in MGD011. Scale bar is 
20 microns



Unspecific parts of pooid (C3) grass phytoliths

Morphotypes used for identification: short-cell rondel, short-cell square trapezoid, short-cell oblong trapezoid

Source: (Piperno, 2006; Twiss et al., 1969)

Short-cell rondel phytolith 
embedded in plaque matrix in 
MGD017. Scale bar is 
20 microns.

Short-cell rondel phytolith in 
MGD001. Scale bar is 
20 microns.

Short-cell trapezoid phytolith 
in MGD001. Scale bar is 
20 microns.



Unspecific parts of chloridoid grass phytoliths

Morphotypes used for identification: short-cell saddle

Source: (Piperno, 2006; Twiss et al., 1969)

Short-cell saddle phytolith in MGD017 
chunk. Scale bar is 20 microns.

Short-cell saddle phytolith in MGD017 
pellet. Scale bar is 20 microns.



Unspecific parts of (C4) grass phytoliths

Morphotypes used for identification: wide-lobed bilobates and short-cell crosses

We identified panicoid grasses using conventional grass short-cell conventions and we excluded 
short-cell flat bilobates due to the redundancy in grass tribes.

Source: (Rosen, 2006; Twiss et al., 1969)

Wide lobed bilobate short-
cell phytoliths in ERA017. 
Scale bar is 20 microns

Cross short-cell in MGD011. 
Scale bar is 20 microns

Polylobate short-cell in 
MGD001. Scale bar is 
20 microns

Wide lobed bilobate short-
cell phytoliths in ERA017. 
Scale bar is 20 microns



Unspecific parts of panicoid millet type grass phytoliths

Morphotypes used for identification: wide-lobed bilobates 

Source: (Out and Madella, 2016)

Wide lobed bilobate 
phytoliths short-cell in 
ERA017. Scale bar is 
20 microns

Wide lobed bilobate short-
cell phytoliths in ERA017. 
Scale bar is 20 microns



Sedge cones in ERA017. Scale bar 
is 20 microns

Sedge leaf phytoliths

Morphotypes used for identification: Cones and hat shape

Source: (Pearsall and Dinan, 1992; Piperno, 2006)

Sedge cones in MGD018. Scale bar 
is 20 microns



Date palms Phoenix sp. phytoliths

Morphotypes used for identification: spheroid echinate/ decorated and ovoid echinate/ decorated

5–12 microns diameter

Source: (Pearsall and Dinan, 1992; Piperno, 2006; Rosen, 1992)

Date palm phytolith in 
MGD001. Scale bar is 20 
microns

Date palm phytolith in 
MGD021. Scale bar is 20 
microns



Unidentified palm taxon phytoliths (not date). Scale bar is 20 microns.

Morphotypes used for identification: spheroid echinate/decorated and ovoid echinate/decorated

Greater than 12 microns diameter

Source: (Pearsall and Dinan, 1992; Piperno, 2006; Rosen, 1992)

Ovoid echinate unidentified 
palm phytolith in MGD001. 
Scale bar is 20 microns.

Ovoid echinate unidentified 
palm phytolith in MGD001. 
Scale bar is 20 microns.



Eudicot phytoliths

Morphotypes used for identification: plate, jigsaws, stomata cells, sulcate tracheary, 

stomata tracheary, multi-cell polyhedral/spheroid/jigsaw

The broad category of eudicots can be identified with a number of phytoliths that form in aerial cellular structures particularly leaves, fruit and seeds and to a lesser 
extent bark, wood that have morphology that differs other plant groups. Other many of these structures occur in many eudicots, some eudicots poorly silicify. 

Source: (Metcalfe and Chalk, 1950; Piperno, 2006, 1988)

Plate phytolith in 
MGD002. Scale bar is 20 
microns

Sulcate tracheary phytolith in 
ERA017. Scale bar is 
20 microns.

Tracheary phytolith in 
ERA017. Scale bar is 
20 microns.

Polyhedral platey phytolith in 
MGD011. Scale bar is 
20 microns.

Dicot hair phytolith in 
MGD001. Scale bar is 
20 microns.



Jigsaw phytolith in MGD002. 
Scale bar is 20 microns

Jigsaw phytolith in MGD001. 
Scale bar is 20 microns

Eudicot fruit phytoliths

Morphotypes used for identification: decorated jigsaws

Many eudicot phytoliths are highly nondiagnostic, partially due to  

Source: (Albert et al. 2012; Metcalfe and Chalk, 1950; Piperno, 2006, 1988)



Bark (angiosperm or gymnosperm) phytoliths

Morphotypes used for identification: spheroid psilate 

Source: (Albert et al. 2012)

Two spheroid psilate phytoliths, possibly 
articulated in MGD001. Scale bar is 20 microns.



Parallelepiped thick block phytolith in 
MGD001. Scale bar is 20 microns.

Phytoliths of unspecific plants

Morphotypes used for identification: hairs, parallelepiped thick elongate faceted, parallelepiped thin elongate curved, parallelepiped thick blocky elongate, 
parallelepiped thick elongate, parallelepiped thin blocky, parallelepiped thick blocky

Source: (Piperno, 2006; Twiss et al., 1969)



Nondiagnostic starch in MGD011, left 
brightfield, right cross polarisation. 
Scale bar is 20 microns.

Damaged lenticular starch in MGD010 
Triticeae (cereal), left brightfield, right cross 
polarisation. Scale bar is 20 microns. Starch is 
partially disrupted  (via gelatinised heat 
treatment) and lacks birefringence

Unidentified polyhedral starch in MGD010. 
left brightfield, right cross polarisation. Scale 
bar is 20 microns.

Starches

Starches were detected using their translucent colour, the shape (spherical, globular, ovoid to polyhedral), surface features (lamellae rings, fissures, and hila), using the 
presence of birefringence crosses features under cross polarised light. 

Source: (ICSN, 2011; Loy and Barton, 2006)



Damaged monoporate pollen from 
MGD011. Scale is 20 microns

Damaged triporate pollen from 
MGD001. Scale is 20 microns

Pollen

Pollen was distinguished from other microremains using standard protocols such as the presence of pores, color and surface texture and decoration and the lack of 
birefringence. Amongst pollens, only one type could be identified, a single Poaceae pollen using its monoporate surface, spherical like shape, smooth featureless 
surface, size, and clear color

Source: (Faegri et al., 1989)



Pennate diatom in MGD011. Scale 
bar is 20 microns.

Diatoms

Diatoms were identified from other particles using conventional features of diatom morphology. Diatoms were rare and sometimes damaged and we were not able to 
identify diatom to taxa 

Source: (Juggins, 2001; Lacey and West, 2006)

Pennate diatom in MGD017. Scale bar is 20 microns.



Sponge spicules

Sponge spicules were differentiated from other particles using colour, shape  and surface texture

Damaged spicule from 
MGD001. Scale is 20 
microns

Damaged spicule from 
MGD001. Scale is 20 
microns



Fungal

Fungal particles were differentiated from other particles using colour, cell wall opacity, shape and surface texture

Source: (Lacey and West, 2006; Nilsson, 1985)

Fungal mycelium. Scale bar is 
20 microns.

Unknown spore. Scale bar is 20 
microns. 

Unknown spore. Scale bar is 20 
microns. 

Unknown spore. Scale 
bar is 20 microns. 



Charcoal

Fungal particles were differentiated from other particles using colour, cell wall opacity, shape and surface texture

Source: (Lacey and West, 2006; Nilsson, 1985)

Charcoal fragment. Scale bar 
is 20 microns.

Unknown charcoal. Scale bar is 20 
microns. 

Charcoal fragment. Possible 
grass charcoal. Scale bar is 20 
microns.



Fragmented invertebrate wing 
scale in MGD013. Scale bar 
is 20 microns.

Invertebrates

Microscopic fragments of invertebrates were distinguished using cell shapes and they were classified into a invertebrate category.

Source: (Lacey and West, 2006)



Natural fibre in MGD011. Scale bar 
is 20 microns.

Mammal hair in MGD010. Scale 
bar is 20 microns.

Natural fibre dyed blue in 
MGD011. Scale bar is 20 microns.

Skin scale in MGD006. Scale bar is 
20 microns.

Fibers, hairs and skin scales

Fibre were identified using their structure in brightfield and cross-polarised light. There were 
classified into several categories comprising of natural and artificial fibres and coloured or not 
coloured fibres. These likely derive from a mix of sources such as wood/paper, cotton and other 
natural fabric and synthetic fabrics. 

Unsilicified plant fragments were rarely found but were occasionally recovered, and were 
distinguished from phytoliths due to texture, cross polarisation and colour. 

Source: (Carr et al., 2008; Catling, 1981; Lacey and West, 2006; Körber-Grohne, 1988)

Plant fragment in MGD017 pellet. Scale bar is 20 
microns.



Unknown. Scale bar is 20 microns. Unknown biogenic silica. Scale bar is 
20 microns. 

Unknown microremains

A variety of microremains, of different sizes, composed of siliceous, and other materials, probably relating to geological and biological origin, were found that could not 
be identified  

Unknown. Scale bar is 20 microns. 
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