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Photo of Leptosalenia texana Salenia marker bed, Comal County



Key reference paper published 10 years ago:

Echinoid diversity, preservation potential and sequence 
stratigraphical cycles in the Glen Rose Formation 

(early Albian, Early Cretaceous), Texas, USA, 
Andrew B. Smith and William L. Rader, 

Palaeobiology Palaeoenvironments (2009) 89:7-52

All specimens collected by Erich Rose & John Jackson from 
various locations in Blanco, Comal, Hays, Kendall 

and Travis Counties.

Photo of Corbula bed, Comal County

Glen Rose Formation, Trinity Group, 
Comanchean Series

Albian Stage (Lower Cretaceous)  
~ 115 to 110 mya



Glen Rose Formation=Variety 

Pseudodiadema, Parorthopsis & Pygopyrina
the “Micro-Zone”.

Minimum of 21 Genera & 25 Species
and possibly as many as 
22 Genera & 35 Species 
of Echinoids



Recorded Occurrence
(List and chart from Smith & Rader, 2009) 

> Species/genera found by E. Rose to date from Smith 
and Rader’s (2009) list of known echinoids in the GR.

> Paracidaris(?) texanus spines common
> Balanocidaris(?) strombecki rare, spines only
> Parorthopsis comalensis common
> Pseudodiadema aguilerai rare
> Goniopygus whitneyi common
> Goniopygus sp. rare
> Leptosalenia texana abundant
> Leptosalenia sp. cf. texana rare
> Hyposalenia phillipsae common
> Loriolia rosana abundant
> Polydiadema travisensis few
> Tetragramma tenerum rare
> Tetragramma sp. few
> Phymosoma texanum few
> Codiopsis (H.) pulchella rare
> Coenholectypus planatus abundant
> Coenholectypus ovatus rare
> ?Pygaster sp. rare
> Pygopyrina hancockensis common
> Plagiochasma texanum few
> Pliotoxaster comanchei common
> Heteraster (E.) obliquatus abundant 



Paricidaris(?) texanus (Whitney & Kellum)

[Range: Lwr Unit 2 - Upr Unit 3 Orbitolina MB]

Complete tests are rare, plates & spines relatively common

“Salenia” texana Zone, top of Unit 2, 

Lower Member, Glen Rose Fm.

Echinoid Marker Bed, base of Unit 2, 
Lower Member, Glen Rose Fm.

Echinoid Marker Bed, base of Unit 2, 
Lower Member, Glen Rose Fm.



Balanocidaris(?) strombecki (Desor)

[Range: Lwr Unit 2 Echinoid MB - Upr Unit 3*]

Complete tests unknown, individual spines are not uncommon

Micro zone, base of Unit 2, 
Lower Member, Glen Rose Fm.

Unit 3, Upper Member, Glen Rose Fm.
*Note this occurrence extends the 
known range  within the formation



Parorthopsis comalensis (Whitney & Kellum)

[Range: Lwr Unit 2, Echinoid MB]

Generally small with well preserved apical disc

Echinoid marker bed, bottom of Unit 2, 
Lower Member, Glen Rose Fm.

SPECIMENS & PHOTO © JOHN JACKSON

Echinoid marker bed, bottom of Unit 2, 
Lower Member, Glen Rose Fm.



Pseudodiadema aguilerai (Maldonado)

[Range: Lwr Unit 2 Echinoid MB]

Complete specimens are rare

Echinoid marker bed, bottom of Unit 2, 
Lower Member, Glen Rose Fm.



Goniopygus whitneyi  Smith & Rader

[Range: Upr Unit 3 Orbitolina MB]

Common in some locations

Orbitolina marker bed, bottom of Unit 3, 
Upper Member, Glen Rose Fm.



Goniopygus sp. Smith & Rader

[Range: Lwr Unit 2 Echinoid MB]

Specimens all appear to be immature

Echinoid marker bed, bottom of Unit 2, 
Lower Member, Glen Rose Fm.



Leptosalenia texana  (Credner)

[Range: Lwr Unit 1 - Lwr Unit 2  Salenia texana Zone]

Common to abundant in the Lower Member 

“Salenia” texana Zone, top of Unit 2, 
Lower Member, Glen Rose Fm.



Hyposalenia phillipsae  (Whitney & Kellum)

[Range: Lwr Unit 2 Echinoid MB]

Always smaller than Leptosalenia

Echinoid marker bed, bottom of Unit 2, 
Lower Member, Glen Rose Fm.



Leptosalenia or Hyposalenia?

Leptosalenia
Periproct offset &

aligned with amb 

Hyposalenia
Periproct is centered 

between ambs  



Loriolia rosana Cooke

[Range: Upr Units 3 – 7*]

Very common, small, but usually beautiful, echinoid

Lower Loriolia marker bed, top of Unit 6, 
Upper Member, Glen Rose Fm.

*extends up into the
Walnut Formation



Polydiadema travisensis Smith & Rader

[Range: Upr Units 3 - 6]

Easily mistaken for Loriolia

Porocystis Marker Bed, Unit 4, 
Upper Member, Glen Rose Fm.



Tetragramma tenerum Smith & Rader

[Range: UPR Units 3 - 7]

Small for this genus

Orbitolina Marker Bed, bottom of Unit 3, 
Upper Member, Glen Rose Fm.



Tetragramma sp.
[Range: Salenia texana zone of Lwr Unit 2]

Note: Bill Thompson has named 4 new possible species of 
Tetragramma from the Glen Rose Fm.  

Salenia texana Zone, top of Unit 2, 
Lower Member, Glen Rose Fm.



Tetragramma sp.
There may be several species (or possibly growth stages) of this 

genus occurring in the formation – further study is needed 

Echinoid Marker Bed, bottom of Unit 2, 
Lower Member, Glen Rose Fm.*

*Smith & Rader did not list a Tetragramma from this unit



Phymosoma sp. cf. texanum (Roemer)

[Range: Lwr Unit 2 - Upr Unit 7*]

This species is better known from younger strata*

Echinoid Marker Bed, Base of Unit 2, 
Lower Member, Glen Rose Fm.

Echinoid Marker Bed, Base of Unit 2, 
Lower Member, Glen Rose Fm.

*extends up into the Fredericksburg Group



Tetragramma or Phymosoma?

Perforate tubercles
= Holes

Imperforate tubercles
= No Holes

Note that many other echinoids have perforate tubercles



Codiopsis (Hemicodiopsis) pulchella Smith & Rader

[Range: Lwr Unit 2 Echinoid MB]

Definitely one of the rare echinoids

Echinoid Marker Bed, base of Unit 2, 
Lower Member, Glen Rose Fm.



Coenholectypus planatus (Roemer)

[Range: Lwr Unit 2 – Upr Unit 7*]

This species is common through out the Glen Rose

Loriolia marker bed, Top of Unit 6, 
Upper Member, Glen Rose Fm.

Orbitolina marker bed, Unit 3, 
Upper Member, Glen Rose Fm.

*extends up into the Fredericksburg Group



Coenholectypus  ovatus  (Whitney & Kellum)

[Range: Lwr Unit 2 – Upr Unit 6]

Loriolia marker bed, Top of Unit 6, 
Upper Member, Glen Rose Fm.



?Pygaster sp. Smith & Rader
[Range: Lwr Unit 2 Echinoid MB]

Smith & Rader  noted the presence of Pygaster 
based upon a single fragment

Echinoid Marker Bed, base of Unit 2, 
Lower Member, Glen Rose Fm.



Pygopyrina hancockensis (Whitney & Kellum)

[Range: Lwr Unit 2 Echinoid MB]

Numerous in  some locations

Echinoid Marker Bed, bottom of Unit 2,
Lower Member, Glen Rose Fm.

SPECIMEN & PHOTO © J. JACKSON



Plagiochasma texanum Smith & Rader

[Range: Upr Unit 3 Orbitolina MB]

Relatively uncommon

Orbitolina Marker Bed, bottom of Unit 3, 

Upper Member, Glen Rose Fm.



Pliotoxaster comanchei (Clark)

[Range: Lwr Unit 1 - 2*]

Relatively common

“Salenia” texana zone, Top of Unit 2, 

Lower Member, Glen Rose Fm.

* Possibly found in younger strata



Heteraster (Enallaster) obliquatus (Clark)

[Range: Entire Formation]

Most common echinoid of the Glen Rose Fm.

“Salenia” texana zone, top of Unit 2, 
Lower Member, Glen Rose Fm.



Heteraster or Pliotoxaster?

Pliotoxaster comanchei
All 5 ambulacrum are depressed

Heteraster (E.) obliquatus
Only anterior ambulacrum is depressed



Echinoid Spines

Heteraster ?

Balanocidaris (?)

Leptosalenia ?

Echinothuria

Balanocidaris (?)

Miscellaneous spines?

Paracidaris (?)

scrobicular spine ?

Paracidaris ?

Pseudodiadema ?

scrobicular spines ?



Miscellaneous Echinoid Lantern Parts
Specimens are all fairly common in the Echinoid Marker Bed

Scattered and not directly associated with any one species

All from the Echinoid Marker Bed, base of Unit 2, 
Lower Member, Glen Rose Fm.

Individual hemipyramids Rotula

Tooth Compass

© John Jackson

© John Jackson

© John Jackson



New and Undescribed 
Genera and Species 

Since the Publication in 2009 of Smith & Rader’s paper, numerous new fossils have 
been collected by myself and others that add to the list of Glen Rose echinoids. 

In 2016 Bill Thompson published and named the following new Glen Rose species:

Echinothuria mccallae* - unusual loose plates and small spines from unit 2

Goniopygus quartus – very small differences from G. whitneyi

Leptosalenia hancockensis, L. hintei , L. inflata – all very similar to L. texana

L. smithi* – Thompson suggests this is L. sp. cf. texana (Credner) of Smith & Rader

Pygoryhnchus stephensoni* – distinct genus found in unit 3

Salenia supera - very similar to L. texana

Tetragramma adami – description based on single specimen

T. donaldtrumpi , T. glenrosensis, T. hammerschmidti – all very similar                                                        

*These 3 are certainly new species. I have not been able to personally study the others 
well enough to confirm their status. I believe they require further peer review.

In addition to those above, I have collected at least two other Salenia-like echinoids 
that are not described (for Texas/North America) as far as I can determine.

Undescribed Heterosalenia sp. from the micro zone of Unit 2  

Undescribed (?)Leptosalenia sp. from the micro zone of Unit 2 



Echinothuria mccallae Thompson 2016
Family Echinothuridae

Identification based on a few associated & many loose plates

Genus Echinothuria known from Late Cretaceous  of England 

Echinoid Marker Bed, base of Unit 2, 
Lower Member, Glen Rose Fm.

© John Jackson



Pygorhynchus  stephensoni  Thompson 2016

One of the new species in Bill Thompson’s book

Genus identified by Andrew Smith BMNH

Orbitolina marker bed, Unit 3, 
Upper Member, Glen Rose Fm.

see Bill’s book for complete specimens

small squares are ¼”



Heterosalenia sp.

Brought to my attention and identified by John Jackson 

Currently being described by John W. M. Jagt, Ph.D., 
Natuurhistorisch Museum Maastricht

Echinoid Marker Bed, base of Unit 2, 
Lower Member, Glen Rose Fm.



?Leptosalenia sp.

Largest “Salenia” I have encountered in the micro-zone

Very distinct ambulacra & numerous tubercles  in the interambulacra 

Echinoid Marker Bed, base of Unit 2, 
Lower Member, Glen Rose Fm.



Species Now Considered
Out-of-Date

Akers & Akers (1987) list the following species for the 

“LK Trinity Group” 

They have been found to be synonymous or do not occur in the Glen Rose

Heteraster texanus This is a Fredericksburg Group species in all other references

Holectypus engerrandi (= Coenholectypus planatus) per Morgan, 2016

Loriolia texana (= Loriolia rosana) per Smith & Rader, 2009

Macraster solitariensis (= Pliotoxaster comanchei) per Smith & Rader, 2009

Palhemiaster comanchei (= Pliotoxaster comanchei) per Smith & Rader, 2009

Phyllacanthus texanus (= Paracidaris(?) texanaus) per Smith & Rader, 2009

Phyllacanthus tysoni (? = Balanocidaris) This one is still not clear

Phymosoma hilli ? This is an Upper Cretaceous species in all other references

Pseudodiadema texanus (= Loriolia rosana) per Smith & Rader, 2009

Pseudodiadema elevatus (= Loriolia rosana) per Smith & Rader, 2009

Salenia mexicana This is a Fredericksburg Group species in all other references

Tetragramma texanum (? = Tetragramma sp.) per Smith & Rader, 2009 

Tetragramma hilli ? This is an Upper Cretaceous species in all other references



Other Echinoderms

In addition to Echinoids several other classes of Echinoderms
have been found in the Glen Rose Formation



Asteroidea (Starfish)
All unidentified species

Specimen & Photos © J. Jackson



Asteroidea (Starfish)
All unidentified species

Specimens & Photos © J. Jackson



Ophiuroidea (Brittle Stars)

Tentative identification:
Ophiodoris holterhoffi Thuy et al 

Species known from the same horizon

Thuy, B., Gale, A. S., Stohr, S., Wiese, F., 2013 " Shallow-water brittle-star (Echinodermata: 
Ophiuroidea) assemblages from the Aptian (Early Cretaceous) of the North Atlantic: first 

insights into bathymetric distribution patterns "

Specimens & Photos © J. Jackson



Crinoidea (Sea Lilies)

Isocrinus annulatus  Roemer
Echinoid Marker Bed, base of Unit 2,

Lower Mbr. Glen Rose Fm. 

Unidentified comatulid
“Salenia” texana zone, Unit 2,

Lower Mbr. Glen Rose Fm. 

? Solanocrinites sp.
Comatulid Crinoid

Specimen & Photos © J. Jackson
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