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ABSTRACT 

A six-merous, slightly bisymmetric monocot flower in mid-Cretaceous 

Burmese amber is described as Mirafloris burmitis gen. et sp. nov. The 

perianth is composed of two whorls of 3+3 distinctly vascularized tepals 

connected by an irregular network of veinlets.  There are two whorls of 3+3 

free stamens with latrorse dehiscence positioned opposite the tepals. A 

single 3-lobed style arises from the center of the flower. Perigonal nectaries 

are located at the base of the inner tepals. The oval-spherical pollen possess 

a single, longitudinal suture.  The fossil shows affinities to the order Liliales 

and family Liliaceae. This is the first showy monocot flower described from 

Burmese amber and based on recent phylogenetic studies, may be one of the 

earliest records of a fossil member of the Liliales. 
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Introduction 

Resin, with its miraculous preserving qualities of 

ancient organisms that have fossilized into amber, 

is one of the wonders of the natural world. While 

the exact process of preservation is unknown, 

certain products in the resin become active 

immediately after organisms have became 

entombed, long before the resin hardens. These 

chemicals act as natural embalming agents that fix 

and dehydrate the organism’s tissues. A long 

period of polymerization ensues, during which 

volatile terpenes in the resins escape and 

nonvolatile terpenes bind together to form 

compounds resistant to natural decay (Poinar & 

Hess, 1985). 

Burmese amber in Myanmar has provided a 

unique view of plants and animals from the mid-

Cretaceous (Cruickshank & Ko, 2003; Ross, 

2020). While much attention has been given to 

animal life in these amber deposits, a variety of 

other organisms, including liverworts, mosses, 

fungi, and angiosperms, are also present. 

Dicotyledonous flowers have been previously 

described from these deposits (Liu et al. 2018; 

Poinar, 2017; Poinar & Chambers, 2005, 2018, 

2019, 2020; Chambers & Poinar, 2010, 2020; 

Chambers et al., 2010).  

Described in the present paper is the first showy 

monocot flower in Burmese amber.  This flower 

is characterized by hexamerous perianth arranged 

in two whorls; 3+3 stamens positioned opposite 

the tepals, a single 3-lobed style, perigonal 

nectaries positioned at the base of the inner tepals 

and oval-spherical pollen with a single, 

longitudinal aperture. Possessing these features 

aligns the fossil with members of the monocot 

family Liliaceae, one of the largest families of 

flowering plants. This new species, with its 

interesting features, provides us with a view of 

floral diversity that existed in the mid-Cretaceous 

Burmese amber forest. 

Materials and Methods 

The specimen originated from the Noije Bum 

2001 Summit Site mine first excavated in the 

Hukawng Valley in 2001 and located southwest 
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of Maingkhwan in Kachin State (26º20´N, 

96º36´E) in Myanmar. Based on paleontological 

evidence this site was dated to the late Albian of 

the Early Cretaceous (Cruickshank and Ko, 

2003), placing the age at 97 to 110 Ma. A zircon 

U–Pb and trace element analyses of amber from 

different locations in northern Myanmar 

confirmed an age of around 100 Ma for amber 

from the Hukawng Valley as well as an age range 

of 72–110 Ma for amber from other sites in 

northern Myanmar (Xing and Qui, 2020). Nuclear 

magnetic resonance (NMR) spectra and the 

presence of araucaroid wood fibers in amber 

samples from the Noije Bum 2001 Summit Site 

indicate an araucarian tree source of the amber 

(Poinar et al., 2007). 

Observations and photographs were made with a 

Nikon SMZ-10 R stereoscopic microscope and 

Nikon Optiphot compound microscope with 

magnifications up to 800 X. Helicon Focus Pro 

X64 was used to stack photos for better depth of 

field.  

The specimen is post-anthesis but some dislodged 

anthers still retain pollen grains. Damage from 

herbivores is evident and two rove beetles 

(Coleoptera: Staphylinidae) are associated with 

two of the remaining anthers.   

Results 

Clade: Angiosperms 

Clade: Monocots 

Order: Liliales Perleb, (1826) 

Family: Liliaceae Juss. 

Mirafloris gen. nov.  

Type species: Mirafloris burmitis sp. nov. 

Diagnosis: Six-merous slightly bisymmetric 

flower with six simple ovate tepals arranged in 2 

whorls; central median tepal of inner whorl 

slightly larger than 5 remaining subequal tepals; 6 

stamens (3+3), shorter than perianth, with latrose 

dehiscence, positioned opposite tepals, filaments 

short; anthers basifixed, broadly oblong, 

narrowing toward apex, dehiscence longitudinal; 

style trifid, in center of flower; perigonal nectaries 

located at base of inner tepals; pollen with single, 

longitudinal aperture.  

Etymology: Genus from the Latin “miror” = 

strange and the Latin “floris” = flower, in regards 

to its unique features. 

Mirafloris burmitis gen. et sp. nov. 

Description (Figs.1-6): Flower bisexual, 

hexamerous, bisymmetric (2 planes of symmetry 

can be placed through it (Dahlgren et al.,1985)), 

with short pedicel and flat receptacle; tepals 3+3 

(dicyclic), broadly ovate, separate, clawed, with 

3-5 major basal veins; tepals in outer whorl 

similar in size; tepals in inner whorl with large 

median tepal with recurved tip; median tepal 

larger than two smaller tepals of inner whorl that 

are similar in size to tepals of outer whorl; 

epidermal surfaces of all tepals with long 

unicellular trichomes, some of which have 

glandular bases; deeply sunken lunate perigonal 

nectaries located at base of inner tepals; stamens 

3+3 (diplostemonous), free, included (much 

shorter than perianth); filaments short, glabrous, 

slightly dilated basically; anthers basifixed, 

broadly oblong, narrowing toward apex; 

dehiscence longitudinal; pollen oval-spherical,  

with single sulcus (monoaperturate); style simple, 

narrow, trifurcate near center; stigmas trilobate, 

with apex of each lobe rounded.  

Measurements: Greatest flower diameter, 5.5 

mm; length large inner median tepal, 3.2 mm; 

width large inner median tepal, 2.1 mm; length 

other 2 inner and 3 outer tepals, 2.0-2.2 mm; 

length perigonal nectaries at base of inner tepals, 

700 µm; length filaments 100-140 µm, length 

anthers 500-800 µm; length style, 916 µm, fused 

basal portion of style, 415 µm; greatest dimension 

pollen grains, 35-42 µm.   

Remarks: The upper margin of the median inner 

tepal is recurved (Fig. 3A). In the basic 

reconstruction of the flower (Fig.6), this tepal is 

depicted with the recurved portion outstretched as 

it is likely to have been in life. Four stamens are 

still attached and two of these have been damaged 

by herbivores (Fig. 5). The pollen grains, showing 

sulci and nuclei were exposed in one of the 

damaged, dislodged stamens (Fig. 4B).  

Etymology: Specific epithet indicates the origin 

of the flower. 

Holotype: Deposited in the Poinar amber 

collection (B-An-22) maintained at Oregon State 

University. 

Type locality: Myanmar (Burma): Kachin 

Province: Noije Bum 2001 Summit Site amber 

mine.  
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Stratigraphic horizon: Hukawng Valley SW of 

Maingkhwan, 26ᵒ20’N, 96ᵒ36’E. 
  

 
Figure 1. Holotype of Mirafloris burmitis in Burmese amber. A. Apical view of flower. Arrow shows 

enlarged median, inner tepal. Bar = 1.5 mm. B. Basal view of flower. Arrow shows pedicel. Arrowhead 

shows receptacle. Bar = 1.4 mm. 

 
Figure 2. Holotype of Mirafloris burmitis in 

Burmese amber. A. Lateral view showing pedicel 

and basal portion of receptacle (arrow). Bar = 0.9 

mm. B. Epidermal trichomes on inner tepal. Note 

epidermal gland at base of middle trichome 

(arrow). Bar = 88 µm. 

 
Figure 3. Holotype of Mirafloris burmitis in 

Burmese amber. A. Base of median inner tepal 

showing pattern of venation and recurved margin 
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(arrowheads). Note 5 major veins at base of tepal. 

Upper arrow shows crescent above nectary gland. 

Lower 2 arrows show extent of perigonal nectary 

gland. Bar = 400 µm. B. Stamen with filament 

(lower arrow) and anther (upper arrow). Bar = 540 

µm. 

 
Figure 4. Holotype of Mirafloris burmitis in 

Burmese amber. A. Style (left arrow) and adjacent 

anther (right arrow). Left arrow shows where style 

divides into 3 stigmatic lobes. Bar = 172 µm. B. 

Pollen grains in exposed anther. Arrowheads 

show sulci (equatorial views). Other grains show 

nuclei in various positions. Bar = 31 µm. 

 
Figure 5. Holotype of Mirafloris burmitis in 

Burmese amber. A. Base of style (left arrow) and 

lower portion of second stamen (right arrow). 

Middle arrow shows rove beetle at base of 

filament. Bar = 200 µm. B. Stamen showing 

basifixed filament (left arrow) and anther. Right 

arrow shows a rove beetle inside the anther. Bar = 

190 µm. 
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Figure 6. Reconstructed apical view of Mirafloris 

burmitis holotype in Burmese amber. Note larger 

median tepal (arrow). Bar = 1.3 mm.  

Discussion 

Mirafloris burmitis can be considered weakly 

bisymmetric or zygomorphic (Dahlgren et al., 

1985). Based on its hexamerous condition with 

3+3 tepals, perigonal nectaries, 3+3 stamens, 

trifurcate style and monoaperturate pollen, 

Mirafloris burmitis is considered to represent a 

monocot with affinities to the family Liliaceae 

(Edlund et al., 2004; Remizowa et al., 2010; 

Meyers et al., 2015). 

Based on phylogenetic studies, the crown age of 

the Liliaceae is (c.) 85 Mya in the Late Cretaceous 

(Kim and Kim, 2018).  This date corresponds with 

the (c.) 90 Mya age for the Liliaceae using the 

Angiosperm phylogeny Group II (APG II) 

classification (Bremer and Janssen, 2006) and the 

(c.) 100 mya age of Burmese amber from this site 

(Xing and Qui, 2020). Bremer and Janssen, 

(2006) concluded that the Liliaceae originated in 

South Gondwana, which is congruent with the 

recent findings indicating that fossils in Burmese 

amber have a Gondwanan origin and later rafted 

to their present position in Myanmar (Poinar, 

2018). This would make Mirafloris one of the 

earliest known flowers with affinities to the 

Liliaceae. 

Perigonal nectaries at the base of the inner tepals 

are especially common in representatives of the 

Liliaceae (Dahlgren, 1985; Kubitzki and Huber, 

1998; Smets et al., 2000; Remizowa et al., 2010). 

The fossil has additional features that occur in 

extant members of the Liliaceae. These include 

the shape of the tepals with deeply sunk perigonal 

nectaries that are similar to those of Calochortus 

greeni S. Watson (Meyers et al., 2015). Also the 

size and position of the stamens with anthers 

surrounding the style are similar to the condition 

in Scoliopus hallii S. Watson (Meyers et al., 2015) 

and the free stamens, flat receptacle and three-

lobed style are similar to those of Toxicoscordion 

venenosum (S. Watson) Rydberg (Meyers et al., 

2015). 

In dorsal view (Fig. 1A), it is clear that the two 

lower right tepals with partly torn edges were 

damaged by herbivores, thus making them appear 

to be fused, but they are actually separate. Being 

post-anthesis, the anthers are somewhat 

desiccated and difficult to depict against the dark 

floral center. Two anthers are associated with 

small rove beetles (Staphylinidae: Coleoptera), 

one of which is inside the anther (Fig. 5B). Rove 

beetles are known to feed and serve as pollinators 

of various angiosperms today (Bernhardt, 2000). 

It was fortunate that a herbivore fed on an adjacent 

stamen, thus exposing clusters of pollen grains 

(Fig. 4).   

While a member of the Poales was previously 

described from Burmese amber (Poinar, 2004), 

Mirafloris burmitis is the first showy monocot 

flower described from this amber site. Based on 

recent phylogenetic studies, Mirafloris may be 

one of the earliest fossil records of a member of 

the Liliales. This early monocot lineage, with its 

interesting assortment of characters, provides us 

with a fleeting glimpse of additional floral 

diversity in the mid-Cretaceous Burmese amber 

forest. 
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