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THE SOUTHWESTERN NATURALIST 11(2): 205-210 JUNE 30, 1966 

TAXONOMIC STUDY OF THE FOSSIL SPECIES 
OF THE GENUS CRYPTANTHA 

(BORAGINACEAE) 

RONALD SEGAL 

Department of Botany, The University of Kansas, Lawrence 

ABSTRACT. Distinguishing features of the fossil species of Cryptantha from the 
Pliocene Ogallala Formation are discussed. Comparisons are made to extant species 
where possible. Distributional ranges of the species are presented. 

Great quantities of fossil fruits, particularly of the plant family 
Boraginaceae, are represented in the Pliocene Ogallala Formation by 
nutlets of the extinct fossil genus Biorbia and the extant genus Cryp- 
tantha. The genus Biorbia has recently been studied (Segal, 1965); 
but except for a brief nomenclatural clarification (Segal, 1964) the 
fossil members of the genus Cryptantha have not been taxonomically 
treated since their original description (Elias, 1932). As Elias (1946) 
says, specific identification of Cryptantha fruits is possible. If other 
parts were involved they would be merely assigned to organ-genera 
(such as Borraginites) of problematic affinities. 
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additionally in Yuma County, Colorado, immediately adjacent to Cheyenne County, Kansas. 
Plus sign, C. chaney; triangle, C. coroniformis; circle, C. uriculta. The number of times a 
symbol is repeated indicates the number of sites in a county. 
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Fig. 2. Drawing of Cryptantha chaneyi. 

Each of the three fossil species discussed in this paper has unique 
features. No difficulties are encountered in identifying and distinguish- 
ing them. It is interesting to note that although extensive field work 
has been done in other areas by various workers (in addition to publi- 
cations cited elsewhere: Elias, 1942; Frye and Leonard, 1957; Leonard, 
1958), fossil species of Cryptantha are known only from Kansas, and 
one immediately adjacent site in Yuma County, Colorado (fig. 1). The 
genus Biorbia, on the other hand, is known to occur from South Da- 
kota to Texas in abundant quantities. 

Key to the fossil species of Cryptantha 
A. N utlet m argin w inged ............................................... B 

Margins without wings ........ .............. ............ C. coroniformis 
B. Nutlet width 1.4-1.6 m m ................................... C. auriculata 

Nutlet width 2.4-2.6 m m ......... ........................... C. chaneyi 

1. Cryptantha chaneyi (Elias) Segal, Trans. Kans. Acad. Sci. 67: 
203, 1964. Krynitzkia (Oreocarya) chaneyi Elias, Kans. Acad. Sci. 67: 
Bull. 20: 357-358, pl. 30, figs. 4a, 4b, 4c, 4d, 1932. Geol. Soc. Amer., 
Spec. Paper 41, 160, pl. 7, fig. 7, 1942. Type locality: south side of 
Goose Creek, Wallace County, Kansas.-Only nutlets known; hollow, 
greatly inflated, triangular-ovoid, acute at apex; triangular areola at 
base of scar of attachment on ventral surface; areola narrowing into 
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a groove which does not quite reach the apex; ventral side smooth and 
without tubercles; rounded dorsal side heavily tuberculate; margins 
winged, short and dentate, restricted to the flanks; length and width 
each about 2.5 mm. Collection locality: Kansas: NE? SE14 Sec. 31, 
T. 12 S., R. 42 W., Segal 16, July 11, 1964 (KANU). 

C. chaneyi is not like any living member of the Boraginaceae. C. 

holoptera (Gray) Macbr., known only from the deserts of California 
and Arizona, has characteristics that invite comparison to C. chaneyi. 
The dorsal side of these triangular-ovate nutlets are tuberculate, but 
the wings are continuous around the entire margin rather than being 
restricted to the flanks (fig. 2). 

C. chaneyi is the most elusive fossil member of this genus. Frye et al. 

(1956) were unable to locate C. chaneyi in their extensive field work 
done in conjunction with their stratigraphic studies of the Ogallala 
Formation of northern Kansas. I found one pocket containing several 
hundred fragmentary specimens and 20 complete nutlets at, or at least 

near, the type locality in Wallace County. 

2. Cryptantha coroniformis (Elias) Segal, Trans. Kans. Acad. Sci. 
67: 203, 1964. Krynitzkia (Cryptantha) coroniformis Elias, Kans. 
Univ. Sci. Bull. 20: 356-7; pl. 30, figs. la, Ib, Ic, Id, 1932. Geol. Soc. 

Amer., Spec. Paper 41, 160, pl. 7, fig. 5, 1942. Type locality: Black 
Wolf Creek, near Beecher Island, Yuma County, Colorado.-Only 
nutlets known: hollow and erect, with acute apex; scar of attachment 
deltoid at base; short and distinct projection protruding out of scar be- 
low base; areola gradually narrowing into a groove which is closed at 

apex; dorsal side rounded; appearance from basal view coroniform. 
Nutlets heteromorphous, being either densely tuberculate on dorsal 
and lateral surfaces or perfectly smooth; both forms 2.0 mm long and 
1.5 mm wide (fig. 3). 

Collection localities: COLORADO: Black Wolf Creek, near Beecher Island, Yuma 
Co., Elias, 1932. KANSAS: NW14 NE1I/ Sec. 34, T. 1 S., R. 27 W., Decatur Co., 
Frye, Leonard, & Swineford, 1956. Sec. 2, T. 1 S., R. 29 W., Decatur Co., McGregor 
17421, July 29, 1962 (KANU); Segal 93, Sept. 5, 1963 (KANU). W2 Sec. 16, T. 2 
S., R. 21 W., Norton Co., Segal 91, Sept. 4, 1963 (KANU); Frye, Leonard, & Swine- 
ford, 1956. Center W. line Sec. 29, T. 2 S., R. 22 W., Norton Co., Frye, Leonard, & 

Swineford, 1956. W1/2 Sec. 30, T. 5 S., R 22 W., Norton Co., Frye, Leonard, & 

Swineford, 1956. NW/4 NE? Sec. 30, T. 1 S., R. 19 W., Phillips Co., Frye, Leonard, 
& Swineford, 1956. SWI/4 SW/4 Sec. 31, T. 1 S., R. 19 W., Phillips Co., Frye, 
Leonard, & Swineford, 1956. SE corner Sec. 36, T. 1 S., R. 20 W., Phillips Co., 
Elias (KANU). 

Heteromorphous nutlets occur in many living species of the genus 
Cryptantha. The fruit of C. crassisepala (T. & G.) Greene consists of 
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Fig. 3. Drawing of Cryptantha coroniformis. 

three tuberculate and one smooth nutlet, the ratio consistently being 
3: 1; in other species with heteromorphous nutlets this ratio may vary 
since one or more of the nutlets may abort before maturity. In C. 
maritima Greene only one or two of the heteromorphous nutlets 

matures; frequently only one nutlet will mature, it being smooth 

(Abrams, 1951). C. texana (A. DC.) Greene and C. decipiens (Jones) 
Heller are examples of species in which only one nutlet normally ma- 

tures, and in these instances it is the granulate or tuberculate form 

(Johnston, 1925). 
The above information is cited because the heteromorphous nutlets 

of C. coroniformis are not found in a constant ratio throughout their 

range. We have found both tuberculate and smooth forms (160 tu- 
berculate to 80 smooth) at our collection site in Norton County, Kan- 

sas, while in nearby Decatur and Phillips Counties, only tuberculate 

specimens were found. 
It is obvious that the smooth forms could not have been produced by 

mechanical abrasion of the tuberculate nutlets. There are no ambigu- 
ous intermediate forms, and furthermore, all of the delicate details of 
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the scar of attachment and median groove are equally well-preserved 
in both forms. 

There are notable similarities between C. coroniformis and two 
closely related )lants of the Great Plains, namely, C. crassisepala and 

'i' ...." , " " " . :.'. - '\ 

C. minima Rydb. In both of these extant species, three nutlets are 
tuberculate and one is finely granulate (and also considerably larger, 
unlike the extinct form). On the whole, the resemblance between these 
fruits is striking and it is likely that there are close phylogenetic af- 
finities between them. 

In contrast to C. auriculata, C. coroniformis is not widespread but is 
found only in a tier of counties (Decatur, Norton, and Phillips) across 
northern Kansas; it also barely extends into eastern Colorado (Yuma 
County), where it occurs at a latitude corresponding to that in Kansas. 

3. Cryptantha auriculata (Elias) Segal, Trans. Kans. Acad. Sci. 67: 
203, 1964. Krynitzkia auriculata, Elias, Kans. Univ. Sci. Bull. 20: 358, 
pl. 30, figs. 5a, 5b, 5c. 5d, 1932. Geol. Soc. Amer., Spec. Pap. 41, 160, 
pl. 7, fig. 6, 1942. Type locality: Sec. 4, T. 12 S., R. 42 W., Wallace 
Co., Kansas.-Only nutlets known: hollow, inflated, triangular, acute 
at apex; scar of attachment deltoid at base, narrowing into a groove 
which extends to apex of nutlet; dorsal surface covered with tubercles; 

^i ̂:<<," : ;?^? ''"-f^jf 
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which extends to apex of nutlet; dorsal surface covered with tubercles; 
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ventral side without tubercles; each flank with a small but distinct 

wing; about 2.4 mm long, 1.5 mm wide. 

Collection localities: KANSAS: Clark Co. State Park, Clark Co., Segal 87, June 13, 
1963 (KANU). SWJ/4 NW? Sec. 24, T. 3 S., R. 30 W., Decatur Co., Frye, Leonard, 
& Swineford, 1956. SE?4 SE1/4 Sec. 2, T. 16 S., R. 33 W., Scott Co., McGregor 17229, 
June 25, 1962 (KANU). Sec. 4, T. 12 S., R. 42 W., Wallace Co., Elias, 1932. NE? 
NE/4 Sec. 3, T. 12 S., R. 42 W., Wallace Co., Frye, Leonard, & Swineford, 1956. 
NE1? SE/4 Sec. 31, T. 12 S., R. 42 W., Wallace Co., Segal 116, July 11, 1964 
(KANU). SE1/ Sec. 11, T. 13 S., R. 42 W., Wallace Co., McGregor 17401, July 28, 
1962 (KANU); Frye, Leonard, & Swineford, 1956. NW?/ SE? Sec. 17, T. 14 S., 
R. 39 W., Wallace Co., Segal 101, Sept. 6, 1963 (KANU). 

I have not been able to find any extant species with nutlets very 
similar to C. auriculata. Many species of Cryptantha are comparable 
in shape and sculpture but do not exhibit the unusual flange-like wing 
on the flanks of the fossil nutlet (fig. 4). 

The Scott County and Clark County, Kansas, sites represent new 

stratigraphical records and extend the range of Cryptantha auriculata 
southward. 

LITERATURE CITED 

ABRAMS, L. R. 1951. Illustrated flora of the Pacific States, vol. III. Stanford 
Univ. Press. 866 p. 

ELIAS, M. K. 1932. Grasses and other plants from the Tertiary Rocks of 
Kansas and Colorado. Univ. Kans. Sci. Bull. 20: 333-367. 

. 1942. Tertiary prairie grasses and other herbs from the High 
Plains. Geol. Soc. Amer. Spec. Pap. No. 41, 176 p. 

1946. Taxonomy of Tertiary flowers and herbaceous seeds. Amer. 
Mid. Nat. 36: 373-380. 

FRYE, J. C., and A. B. LEONARD. 1957. Studies of Cenozoic geology along 
eastern margin of Texas High Plains, Armstrong to Howard Counties. Univ. Tex. 
Bur. Econ. Geol. Rep. Inv. 32. 62 p. 

FRYE, J. C., A. B. LEONARD, and A. SWINEFORD. 1956. Stratigraphy of 
the Ogallala Formation (Neogene) of Northern Kansas. State Geol. Surv. Kans. 
Bull. 118. 92 p. 

JOHNSTON, I. M. 1925. The North American species of Cryptantha. Studies 
in the Boraginaceae, part. IV. Contr. Gray Herb. Harvard Univ. New Ser. No. 74, 
Cambridge, Mass. 

LEONARD, A. B. 1958. Two new fossil plants from the Pliocene of North- 
western Texas. Univ. Kans. Sci. Bull. 38: 1393-1400. 

SEGAL, R. H. 1964. Nomenclatural changes in fossil species of Cryptantha. 
Trans. Kans. Acad. Sci. 67: 213. 

SEGAL, R. H. 1965. Taxonomic study of the fossil genus Biorbia (Bor- 
aginaceae). M. A. thesis, Univ. of Kansas, Lawrence. 

210 


	Article Contents
	p.205
	p.206
	p.207
	p.208
	p.209
	p.210

	Issue Table of Contents
	The Southwestern Naturalist, Vol. 11, No. 2 (Jun. 30, 1966), pp. 145-312
	Front Matter
	Botany
	Morphology and Cytology of Uniola (Gramineae) [pp.145-189]
	Preliminary Chromatographic Studies of Laphamia and Related Genera of Compositae [pp.190-195]
	Additions to the Algal Flora of Oklahoma [pp.196-204]
	Taxonomic Study of the Fossil Species of the Genus Cryptantha (Boraginaceae) [pp.205-210]
	A Review of Some Tertiary Endocarps of Celtis (Ulmaceae) [pp.211-216]
	Cytogenetic Observations on Some Euoenotheras (Onagraceae) of Northwestern Arkansas [pp.217-222]
	Chromosome Numbers in Hymenoxys (Compositae) [pp.223-227]
	A Bibliography of Vegetational Studies of Colorado [pp.228-237]
	Notas Sobre la Distribucion Geografica de Dos Especies de Mahonia (Berberidaceae) en el Norte de Mexico [pp.238-244]

	Zoology
	Review of South American Bats of the Genus Eptesicus [pp.245-274]
	Thermoregulation and Hibernation of the Lizard, Cnemidophorus Hyperythrus Beldingi (Sauria: Teiidae) [pp.275-289]
	Variation and Frequency of Occurrence of the Baculum in a Population of Mexican Free-Tailed Bats [pp.290-295]

	Notes
	Notes on Four Small Herpetological Collections from Mexico. II. Amphibians [pp.296-298]
	Observations on the Taxonomy and Natural History of the Rubber Boa, Charina bottae [pp.298-299]
	Caudal Vertebrae of the Veracruz Glass Lizard, Ophisaurus ceroni [pp.299-300]
	Ptychocheilus Lucius from Salt River, Arizona [p.300]
	Observations on Breeding Tubercles in Xyrauchen Texanus (Abbott) [p.301]
	Berchemia Scandens (Hill) K. Koch (Rhamnaceae) in Chiapas: Detailed Locality Data [pp.301-302]
	Rhabdias Ranae from Bufo Valliceps [p.302]
	Third Specimen of the Plumbeous Short-Tailed Shrew [p.302]
	Volvocaceae of Oklahoma [pp.302-303]
	The Nine-Banded Armadillo, Dasypus novemcinctus, in Colorado [p.303]
	The Structure of the Liver of the Alligator Gar Lepisosteus Spatula (Lacepede) [pp.303-305]
	Tail-Vibration of the Lizard Xenosaurus grandis [pp.305-306]
	Mammals from Southern Oaxaca [p.306]
	Rediscovery of the Slender Chub, Hybopsis cahni hubbs & Crowe (Cyprinidae) at the Type Locality in Claiborne County, Tennessee [p.307]
	An Introduction of Poecilia mexicana (Osteichthyes: Poeciliidae) into Colorado [pp.307-308]
	An Unusual Mallard Nest [p.308]
	Tantilla Utahensis Blanchard in Clark County, Nevada [p.308]
	Baeodon Meyeri (Chiroptera: Vespertilionidae) a New Species of Bat from Veracruz [pp.308-310]
	Notes on Bats from Sonora, Mexico [pp.310-311]
	Midsummer Feeding Habits of the Midland Water Snake [pp.311-312]
	Nematode Infestation of a White Pelican Found along the Gulf Coast of Texas [p.312]

	Back Matter



