CATEGORY 22

Epidermal Non-Quadrilateral
Seed or Fruit Epidermis

22I. Irregularly shaped (bumpy, anticlinal, and angular types)
22IA. Large, smooth projections (bumps)
c. irregularly angled projections not distinct, stalk angular if present
22IB. small projections on surface, shape very irregular
a. many long, thin projections
b. variable projections
c. rounded projections (seen in Thalia geniculata, Marantaceae:
diagnostic level not determined)
d. rugulose surface (seen in Bixa orellana, diagnostic level not determined)
22IC. anticlinal cells with small projections on one plane; central projection
(Burseraceae, Trattinnickia glaziovii, family level diagnostic)
22ID. anticlinal cells with projections on both sides, large rounded projection on one side
(Burseraceae, Protium fimbriatum, family level diagnostic)
22IE. small anticlinal cells with fine projections (Ulmaceae, Celtis schippii, species level diagnostic)
22IF. angled to irregularly quadrilateral; surface grainy; small;
a. projections on edges (Lauraceae, Chlorocardium venenosum, family level diagnostic)
b. no projections, flat to undulating grainy surface, in Cyperus
(diagnostic level not determined)

22II. polyhedral epidermal cells (in top view) with conical projections (Cyperaceae, family level diagnostic)
22IIA. decorated
a. entire upper surface decorated (Cyperaceae, Cyperus, genus level diagnostic)
b. edges of upper surface decorated (Cyperaceae, Carex, genus level diagnostic)
221IB. smooth; projection tall, edges recurved or decorated (Cyperaceae, Scirpus,
genus level diagnostic)
22IIC. undecorated; projection short, surface curved or undulating, in Cyperus,
polyhedral to quadrilateral (diagnostic level not determined)
22I11. conical projections; not polyhedral in top view
22IITA. glume cells with large projections arising from deeply serrated cells
(Poaceae, Oryza sativa, genus level diagnostic)
22I1IB. glume cells with small projections
221V. elongate; very deeply serrated
22IVA. serrations with straight edges
22IVB. serrations with sinuous edges
22IVC. serrations very irregular*
22V. bottle shape
22VA. narrow (Poaceae, Oryza sativa)
22VB. wide, flaring (Poaceae, Oryza sp.)
22VI. seed epidermis, cells irregularly thick (“puffed”), entire surface with beadlike projections;
radial appendages (Chloranthaceae, Hedyosum guaduatyatum, family level diagnostic)
22VIIL. Cylindrical seed bodies (Marantaceae)
22VIIA. smooth/solid cylinder shaft (Maranta ssp., genus level diagnostic)
a. long cylinder, smooth surface (Maranta ssp., genus level diagnostic)
(surface may have few to many large projections)
b. shortened cylinder, grainy surface (Maranta arundinacea, species level diagnostic)
c. shortened cylinder, smooth surface; robust single and bifurcated angular projections;
tip smooth (Stromanthe, genus level diagnostic)



22VIIB. porous to densely ciliate cylinder shaft, abundant three dimensional spots and bumps
a. shaft with corkscrew twist along axis (wild Marantaceae, Ischnosiphon,
family level (wild) diagnostic)
b. shaft straight along axis (wild Marantaceae, Calathea, Thalia, family level (wild) diagnostic)
c. shaft twisted/broken irregularly; may be very shortened
1. acuminate or acute tip/stalk (Calathea ssp., genus level diagnostic)
2. broad, blunt tip, granular surface (Calathea allouia, species level diagnostic)
3. flattened, grainy “tip” with thin spines around edge of disk
(Calathea allouia species level diagnostic)
d. broken cylinder pieces (diagnostic level: Marantaceae NOT Maranta ssp.)
e. shaft short (about as long as wide, or shorter) or elongated,
tip a sphere enclosed in top of shaft (Donax, Thalia)
22VIIC. Broken “tips” (Use traits of shaft/tip of seed body to classify:
underside shows remains of cylinder texture)
a. Maranta ssp. tip
b. Maranta arundinacea tip
c. Calathea ssp. Tip
22VIID. Cylinder shaft has porous appearance, covered with long cilia
a. cylinder long un-segmented, head is short, smooth to bumpy;,
extends down side of cylinder. (Donax)
b. like above, but cylinder broken oft very short (Donax)
c. Cylinder fragment, as above
22VIIE. Irregular shaped with smooth, complex, robust projections. Robust tip that is a
continuation of the cylinder. (Stromanthe)
22VIIL Fruitcase and glume bodies (Poaceae) with speculate projections
(distinct stalk with rounded or bead-like head)
22VIIIA. roughly rectangular in outline, thickness variable; projections on all surfaces
(not just marginal); projections sparse or plentiful
a. wide, >7.5 microns (Diagnostic level: Zea spp. and some wild panicoid grasses)
b. narrow, <7.5 microns (diagnostic level: wild Poaceae)
22VIIIB. irregular in outline; thickness variable; silicification variable; projections on all surfaces;
may be sparse or plentiful (diagnostic level: Zea spp. and some wild panicoid grasses)
22VIIIC. oblong, half-decorated; distinctly three-dimensional; upper part can be rounded or
puffed and is decorated; base is smooth (diagnostic level: Zea spp.)
22VIIID. spherical bodies
a. gracile sphere; lightly silicified; typically 10-15 microns, rarely larger than 20 microns;
projections typically sparse (diagnostic level: Zea mays, domesticated)
b. robust globular body; heavily silicified (often appears purple); robust projections;
most 20-50 microns (diagnostic level: Zea spp.)
22VIIIE. tubular bodies with distinct rounded or pointed tips at each end
(diagnostic level: wild Poaceae)
22IX. Spherical, burr-like, and elongate glume bodies with needle-like projections
(diagnostic level: wild Poaceae, for example see Digitaria spp., Arundinella hispida)
22X. blocky, three-dimensional fruit case bodies
22XA. rectangular in outline with 1-3 semicircular cuts in the margin
(diagnostic level: wild Zea ssp., teosintes)
22XB. Balsas teosinte type

*NO card in MU card file



22 cardl.jpg

S T

22IAc otolf.jpg

221B cardLjpg

221IB photo2f.jpg

221B photo2b.jpg




221Ba cardl.jpg

j 22IB photolb.jpg
22IB photolf.jpg

22IBb cardl.jpg

j 221IB photoOb.jpg
22IB photoOf .jpg




221IB photo3f.jpg

22IB photo4f.jpg 22IB photo4b.jpg

165 Rof -4

221B photo5f.jpg 221B photo5b.jpg _
22 T Bol .:_mfrw—‘) shoped. aaad . T | EP.‘AMml’s Bl 22IC
n '/w-'?'-!-fﬂw‘*s w-h’\/uufmlaf- e . ngm
ol 0 QUJQPI\AMM
. Smu.ous ﬁil—i-'ﬂmu
( it doubb \)

., S daniee

i E i
22IBd cardl.jpg 221C card1.jpg



22IC card2.jpg

22IC photolf.jpg 22IC photolb.jpg

22IC card3.jpg

221C photo3f
22IC photo2f.jpg PRoTo=LIpe



%ﬁfsumn-l-r P o e o MUne 220 [

.
Mux 220 mage o
Family Burseraceas Famity B“"WW
Genus  Protium Genus  Protium

e ‘Species Nimbriatum
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Comments

Comments
See oiher ratations (Fecords 163 and
umm\wwmuaaum 164] to get an idea of the tree-
shape. This body is dimansional shape. This body is very
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Family Cyperaceas
cenus  Sclrpus
Specles  SP.
Authoriy
Comments

The genus Scirpus ia distinet for its very
tall conical projection and tall, paintad

‘sombrerd” appermce.
Diagnostic level: ganus

Dascription

Pofyhadral to roundad In outling. Surlace and edge may wndulsie.
Bdges beadlike nodules. or Entered by Karol Chandlar-E2ei

Updated 1072002

grainy surlace,
Centrad projecion of Scirpus Spp. s very tail and thin.
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Note that badies are not flat or smoath
in rotaticn. In this view, they are almost
“putied” and imeguiarly thick.

Dascription

:SWW decoration, imegular outling) Enteredby  Karol Ghander-Ezell :? o eanen

- Fadial appendages Updates 10772002 Sl m :
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Marantaceae Cylindrical seed bodies  22VIIAa My Mﬂh?*ﬂf /‘” 22T A
Maranta spp.

Seed phytolith, cylindrical in form. 0o asp oo ptrruurx ‘,w,‘.,
Barrel of cylinder has irregular |
projections on a solid surface.
Surface NOT granular,

but smooth with irregular scallops.
End of cylinder has a “stalk”

with a large smooth tip.

Size large (ave length 30-50,()

Comp. 2036 Maranta gibba
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‘Wild Marantaceae (Ischnosiphon spp.) . 4 E7 / o /
Cylindrical seed bodies, large. )

Shaft of cylinder with porous to M

densely ciliate surface, Ciliate

surface has appearance of abundant
3-dimensional spots or bumps.

Shaft often has obvious “segments”.

Axis of shaft twists like a corkscrew or “zig-zag"”
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Marantaceae

Ischnosiphon

species  inflatus

Authorlty L Andersson
Comments

seed bodias, Mot how body continues

10 nirrow below tip,
Diagnostic laval: tamily, wild taxa

.‘.‘

Deseription
Cyfindrical seed bodies, large.

Shaft of cylindar with porous raca. Cill ra Entered by  Karol Chandler-Ezell
has abundant spots or bumps. Shaf often i e

has obvious "segmaents”. Axis of shatt twists like a corkscraw or *zig-
zag" to varying degreas.
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Marantaceae
Wild Marantaceae (Thalia spp., Calathea spp.)
Cylindrical seed bodies, [arge. o
Shaft of cylinder with porous to 's.g‘.(
densely ciliate surface. Ciliate

surface has apy dant
3-di 1 spots or bumyp

Shaft often has obvious “segments”,
Cylinder is straight along its axis
Tips variable: very blunt to acuminate, with
side rim present and decorated or absent.
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Recno 104
Marantaceae
Ischnosiphon
spoctes  inflatus
Authority L Andersson
Comments

Spiralling of “corkacrew” alorg shaft

wary agparent in body right of center.
Diagnostic level: famiy, wikd taxa

Description

Cyfindrical seed bodies, lrge,

Shaft of cylindar with porous to densaly ciliste surface. Cikate surface
has appearance of abundant 3-gimensional spots or bumps. Shalt aften
has obwiows “segmaents”. Axis of shaft twists like a corkscrew or "zig-
zag" to varying degroes.
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22ViEL
Recho 80
Marantaceas
Calathea
mararitina

(Wil ex Koerr ) K Koch

Wikl Marantacean seed body.
Diagnostic level: tamily, wild taxa

Description

Cylinrical sead bodies, largs. Shatt of cylinder with porous to densely
ciliate surface. Ciliate surface has appearance of abundant 3-
dimenslonal spots or bumps. Shaft often has obvious sagmants,
Cyfinder is siraight along its axis.

Tips variable: vary blunt to acuminate with a side rim prasent and
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Calathea

crotalifera

Genus
Spocies
Authorty S Watson

Comments

Mate the BONIB rugulces conical bodies
in backgrownd....
Especially nota bulbous rims of sead

body tips.
Diapnaostic kvel; famdy, wild taxa

Dascription
Cylindrical seed bodies, large. Shaft of cylinder with porous 1o densaty
cliabe surface. Ciate surface has appsarance of aoundant 3-
dimansional spots or bumpa. Shatt olten Nas obvicus sagmeants.
Cyfinder is straight slong its axis,

Tips variabla: vary biunt to acuménate with & side rim presant and
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Recno 100

Cylindrical seed bodes, large. Shalt of cylnder Wit porous to densaly

Enterad by Karol Chandler-Ezak
Updated 10772062
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Entered by Karol Chiancier-E3all
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Marantaceae
Calathea spp.
Ciltditcal sead bsdica, targe. 0 aAVI] 6.; )
Shaft of cylinder with porous to g
densely ciliate surface. Ciliate
surface has appearance of abundant
3-dimensional spots or bumps. e
Shaft is twisted away from axis,
with irregular or broken end.
May be very shortened.

or acute stalk.

Cylindrical seed bodies 22VIIBcl

Calathea altissima

22VIIBcl cardl.jpg

MUne  Z2VilBeT image | |

Species allissima
Authorlty  (Paepp. & Endl ) Kaem
Comments
seed body, Sl has distinct, curved
aredunu but cindes is
T

mwmuwm
shaft. Wﬁﬁlﬁbwa?lm
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Cylindrical seed bodies, large. Shaft of cyindar with pumhm

clligte surface. Ciliats has agpearance of Emeradby  Karol Chander-Ezal
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Muno  Z2vilBez Image D21

Bady on lefl is 22V1IBc2 {no spikes).
Body on right ks 22VIIBC3 (spikes).
Diagnostic level: species (both types)

Updated  107/2002
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Marantaceae

Cylindrical seed bodies 22VIIBc3
Calathea allouia.

Cylindrical seed bodies, large.

Shaft of cylinder with porous to
densely ciliate surface. Ciliate
surface has appearance of abundant
3-dimensional spots or bumps.
Shaft is twisted away from axis, with broke
end OR short, braod and blunt cylinder.
Tip/stadk is broad and flat with grainy surface,

Edge of “tip” is decorated with thin spines.. o "oy

Calathea allouia

22VIIBc3 cardl.jpg

Cylindrical seed

Shaft of cylinder with porous to
densely ciliate surface. Ciliate
surface has appearance of abundant
3-dimensional spots or bumps.
Shaft is twisted away from axis,
with irregular or broken end.

Ma W Clatha allost
Twr Comp-273%
22VIIBc2 photo2f.jpg

o2

Auihority  (Aubl) Lindl

Diagnostic level: spacias
Mate that the *tip only” end peces of
eylinder anly are alss visible in this

cylinder only in mialltsluanfﬂﬂ}-
Inset shaws clasaup of G allowa type...
Notics the distnctiva traits of tha thin

Description

- Cyfindrical seed bodies, large
= Shatt of cylindar with porous ta densaly clllate surface. Entered by karol ChanderEzell
- Cillgta surface has of spots or e

bumps y e 8 . .
- Shaft s twisted away from axis, with broken and OR short, broad and
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Authorlty (Wil ex Kosrn.) K. Kocn
Comments
seed body,
Nate variation in widih af cyfinder,
Stalk on tip d‘WﬂllﬂlumM
resduced.

Stalk is missing on body on the lef.
wmmmmmu

The disk of the “tip” of the
seed body. Lugedhmter,disﬂnurhn.
Underside shows dark, rugulose to irregular
remains of cylinder.
“Stalk” has smooth surface and large,
smooth tip.

* Maranta spp.
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22VIICa cardl.jpg

44,5745 Vo7
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Mu# 22VIIBs3

Family  Marantaceae
Genus  Calathea
species  allouia

Contrlbuted Information

22VIIBc3 photoSf ipg

The disk of the “tip” of the cylindrical
seed body. Large diameter, distinct rim
is often polyhedral or heavily outlined..
Underside shows dark, rugulose to irregulal
and/or darkly grainy remains of cylinder,
| “Stalk” broad to angular to pointed

- ok e 2201 AL

22VIICb card2.jpg



Marantaceae
Calathea spp. tips

The disk of the ‘tip’

seed body. Large diameter, distinct rim.
Underside shows dark, grainy to ciliate
or-pomnsremainsnfcyﬁndef.

“Stalk’ has grainy surface and variable

tip—broad/obtuse to acuminate. May be
bulbous with curving acuminate stalk.

ow o Clatha, spp Hee

22VIICc card3.jpg

genws Calathea
Speckes dllovia
Commants

“Top” o dome-side view of *tip only*

fmmmwmmhwm.

idantify anly o Genus.

Inset shows cioseup of underside of C.

alloula "tip onky” where shaft of cylndar
has braken away.

dark, mumorpmmmnuam Updted 10712002
- *Stalk’ prasant on soms tExa and has a grany surace and variable ip
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MUF  2BVice Image  ND24

Family  Marantaceae
Genus  Calathea
species  allouia

Comments

mduwnwcmw
wrmm ‘of cyfingar has brokan

Description

wilh 1he ‘1" or doma
cyfindrical seed badies.
damelor, dislinct fim. Undersida viaw {see alner record) shows

Entered by  Karol Chanler-Ezsl

Lame
dark, grminy 1o ciliats o porous remains of Date  5/8/2002
“Stalk’ prasant on some taxa and has & umm«mmh

Contributed Information
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MUs  2aviiCe Image NO24

Famity ~ Maraniaceae
Genus  Calathea

Species  allovia

Commants
Wormmﬂnwwd'\bnw
Suh-guuflmdm af this type as
Ywamodvldmylomnm
nes. Otharwisa

Dascription

Disks farmed with the “tip* or domea breaks away Irom Marantaceas
bodles.

Largs diameter, distinet im. (s08 h

dark, grainy to cisale or porous remains of cylindar. Date  5/8/2002

“Stal present o sama taxa and has a grainy suriace and vartable tip

Contributed Information
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-Body irregular in form. Ofien L-shaped or triangular,
-Bﬂly may be cither 2-dimensional & flattened or m
- sional. (i.e. thickness varies). Size variable.
Silicification variable: from almost sheerto heavily silicified

-Projections may be regularly or i distributed, but
mbz along all surfaces (not just matsins)
-Pm{onsmaybespmurplonﬁful

stalk with ded to

Mlhhud.) Mxynﬂhwmﬂw.

Product of epidermal silicification in inflorescence tissues.
Described by Piperno and Pearsall 1993)
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Bodies with speculate projections

Robust Globular body -

_Body a full, three-dimensional globule with a visible s @

surface. Body very robust—heavily silicified (often appears

purple under transmitted light, 0.
_Projections may be regularly or irregularly distributed, and :

may be very sparse, but robust, f
_Projections must be speculate (distinct stalk with rounded to

bead-like head.) Often long and wide.
_Size variable but most 20-50 microns

Oceur only n\afm_g,l (teosintes and maize)
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Bodies with speculate projections
Tubular body

_Similar to narrow IRP, but form is a spindle, or rounded
mba,wlﬁdns:mrmmdedarpomtedups at each end.
_Projections may be regularly or irregularly distributed, and
muy be rmked at 90 degree intervals about central spine.
must be late (distinct stalk with ded to
bead-ﬁn head.) May not have acute tips.
_Central spine not twig-like or bent in zig-zag pattem.

Mlﬂ‘m'." | silici ion in infl
Rare in Zea spp. Occur mostly in wild grasses.

tissues.
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Blocky, 3-dimensional bodies with semi-
circular cuts

_Bodies are rectangular in shape and 3-dimensional
_Margins are irregular with 1-3 semi-circular cuts.

Cuts frequently taken from a “corner” of the body.
_Musundmmngbwmqrﬂwwrnmdrhm
thicken the body.

Teosinte indicator

‘Teosinte (Zawsrb
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l Bodies with speculate projections

. Gracile spherical body .
: _Gracile spherical bodies are lightly silicified. |

Hll short, narrow, speculate projections. 1 {

ions must be 1t distinet stalk with ded to o |

baul-liks head) but mmally sparse. May not have acute tips.
_Size typically 10-15 10-15 microns, mely larger than 20 microns.
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Species  ILnurieans

Authorty  (Duriew & Asch ) R M Birg

Sheet ol rabust glebular bodes.
Riobust globular bodies occur In malze
and teosinta only, and are good Zea
8pp. Indicatars.

Diagnostic level: genus

Deacription
This typa s a full, globule with &
suriace (see bottom right body Insheet). Projections must be speculats. Ertersd by Mol Chander-Ezel
o fit the type. There may ba very few projections on some bodies. Key Jameo0e
mmmuwnmummmmmmmm Updated
‘agperaing purpla undar light - and ara long
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Sphere, burr-like &
Elongate bodies with Needle projections
_Spheroid bodies or elongate, cylindrical bodies.
_Overall appearance of cockleburr,
ions are key trait: sharp, often curved and rise barb-
central body, flattened and blade-like.

_Central spine of elongated bodies often bends in distinet zig-
2ag pattern.
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