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Adstrorhizaelike structureson epitheca of rugose corals
from the Carboniferousof Laos

NGUYEN HUU HUNG

Stellatepatter ns, called astr or hizae, occurring in some Paleozoicstromatopor oidsar eby

most authorsregarded as integral elements of these enigmatic fossils. The finding of

stellatestructur eson epithecaedf rugosecor alsfrom the L ower Carbonifer ousof Central

L aos seemsto support, however, the idea that astrorhizaein Paleozoic stromatopor oids
may represent tracesof foreign organisms.

I ntroduction

Theterm "astrorhiza’ wascoined by Carter (1880) for stell ate patternsoccurringon skeletonsof
some stromatoporoids. He interpreted astrorhizae as structures homologous with hydrorhizae
(stellate systems of stolons) of the modern hydrozoan Hydractinia echinata. In the opinion of
other authors, prone to accept stromatoporoidsas sponges (e.g., Rosen 1867; Stearn 1975),
astrorhizaemay represent tracesof poriferanexhalant canals. Most stromatoporoidexpertsac-
cept either the hydrozoan or the poriferan interpretation. However, Kazmierczak (1969) dis-
agreed with Carter's (1880) and other paleontologists opinion and proposed that astrorhizae
represent traces of aforeign organism. According to KaZzmierczak & Kempe(1990), stromato-
poroid astrorhizaewere left by holdfasts (rhizoids) of various macroscopicagae growing on
living stromatoporoids. This interpretation has been strengthened by the discovery of stellate
trace fossils found on skeletons of various Paleozoicinvertebrates, described as Clionolithes
reptans Clarke, 1908, which closely resemble stromatoporoi dastrorhizae (Jordan 1969). Jor-
dan found them particularly abundant on epitheca of the Devonian rugose coral Calceola
sandalina (Linné).

In 1998, acollectionof rugosecorasand brachiopodsfrom theL ower Carboniferousstrata
in Central Laos was made availableby the Geological Division for Cooperationwith Foreign
Countries INTERGEOQ). The collection comprised 5 slabs of brown siltstonerich in brachio-
pods, crinoids and solitary rugosans. The epithecadf the rugose corals contained numerous
stellatetracefossils, very similar to stromatoporoi dastrorhizae. Thisreport presentsasummary
o observationson the morphology and mode of distribution of these structures. These data
should prove useful in resolvingthenatureof Palaeozoi cstromatoporoid in that they offer addi-
tional support for the concept that astrorhizaeare not integral partsof stromatoporoidskeletons
but rather traces of foreign organisms that occasionally settled on them, as proposed by
KaZmierczak (1969,1976, 1981) and Kazmierczak & Kempe (1990).

The paper was prepared at the L aboratory of Paleontology and Stratigraphy, Research I nsti-
tuteof Geology and Mineral Resources, Thanh Xuan, HaNoi, Vietnam. Thedescribed material
(originaly storedin HaNoi, abbreviated TL) now ishoused in the Institute of Paleobiology of
the Polish Academy of Sciencesin Warsaw (abbreviated ZPAL)
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Setting

The described materia was collected from the middle part of the BuaaphaFormation. The For-
mation has an averagethicknessof 350 m and consists mogtly of clastics (conglomerates, coarse
and fine-grained quartzitic sandstone, silstone and shales) rich in brachiopodsand rugose corals
with numerousstellate structures on epitheca. The early Carboniferousage (?early Visean) of the
Buaapha Formation is indicated by brachiopods: Schuchertella globosa Tolmachov, Mega-
chonetespapilionacea (Phillips), and Chonetesct. carboniferus Kayser. The Bua aphaFormation
lies discordantly on Devonian sedimentsand is overlain by middle Carboniferous limestones.

The collecting siteislocated 4.2 km northwest of Lak-20 Town, on the road from Lak-20
Town to Phonkham Town, Khamkuet district, Bolikhamxay province (Central Laos). Longi-
tude: 104°50°, latitude: 18". Grid of Muong Khamkeut sheet (E.48-66) = 93.8-15.6.

Decriptions

Specimen ZPAL V.30/1(TL 3361/1c¢)
Fig. 1A, B.

Ceratoid rugose coral 4.5 mm in length; 5 mm in diameter. There are 5 internal moulds of
astrorhizaelocated on the epitheca df the proxima part of the corallite. The isolated stellate
structure (fig. 2b) iscircular in shape, 0.5 mm in diameter, composed of 7 horizontal furrows.
Horizontal furrows 1.2—-1.5 mm in length, 0.15-0.25 mm in diameter, spread radially from a
center. There are 2-3 branching furrows, 0.65-0.75 mm in length, 0.10-0.15 mm in diameter,
dividing from every horizontal furrows. Thefour remaining stellate structuresare arranged on
thesameside of the epitheca. These stellate systems are connected to each other by horizontal
furrowswith 2-25 mm spaces between their centers. All horizonta furrowsof the stellatesys-
temshave approximately the samesize, averaging 1-1.2 mmin length, 0.15-0.2 mmin diame-
ter. Branchingfurrowsare0.35-0.65 mminlength, 0.10—0.15 mm in diameter. Most branching
furrows connect to each other in a zigzag manner, making a network structure.

Remarks. — These stellate structures resemble astrorhizae of Plectostroma scaniense Mori,
1970 from the upper Ludlovian Hamra Beds of Gotland (Mori 1970: pl. X: 6; see dso Fig. 2
herein), and of Syringostroma perfectum Lecompte, 1951 from the Eifelian of Belgium
(Lecompte1951: p. 199, pl. XXX: 1-2). Theresemblanceis underscored by radially spreading
horizontal furrows and the size of macrostructural elements.

Specimen ZPAL V.30/2(TL 3361/1d)
Fig. 1C.

Ceratoid coralite 18 mm in length, 5 mm in diameter, with 3 isolated stellate structureson its
epitheca. Theastrorhizal sysemsarearrangedin row with spacesdf 3.5-4 mm between centers.
These astrorhizal systemis fan-shaped, 4 mm in diameter with 3-4 horizontal furrows. Hori-
zontal furrows1.2-2 mminlength, 0.20-0.25 mmin diameter, spreadingradialy fromacenter.
Branching furrows0.5-0.75 mm in length, 0.15-0.20 mm in diameter, extend from horizontal
furrows.

Remarks. — Thesestellate structuresresemblein arrangement and size the horizontal furrows
o astrorhizal systems of Sromatoporella spisa Lecompte, 1951 from the Givetian of Belgium
(Lecompte 1951: p. 187, pl. XX VII: |a).

Specimen ZPAL V.30/3(TL 3361)

Fig. 1D.

Internal cast of acerioidcoralite, 10 mminlength, 7 mmin diameter, with onestellatestructure
perforatingits epitheca. The structureconsists of three horizontal canals and many branching
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Fig. 1. Examplesof stellatestructureresembling stromatoporoid astrorhizaeon epithecaof solitary rugose
coralsfrom the Lower Carboniferousaof Central Laos. Catalog numbers of illustrated specimens: A, B,
ZPAL V.30/1(TL 3361/1c); C, ZPAL V.30/2(TL 3361111); D, ZPAL V.30/3(TL 3361); E, ZPAL
V.30/4(TL 3361/1b); F, G, ZPAL V.30/5(TL 3361/1a).

canals. Horizontal canalsspreadingfromacenter are2-25 mmlong, 0.2-0,25 mmin diameter;
they divideat their endsinto 3-4 branching canals. Branching canals 0.45-0.75mrnin length,
0.15-0.2 mmin diameter.



586 Brief report

y : g g g ! # ’ - " B g . ‘ %

; ¢ 4 "'*,,», - 7: +Fu ~r ”gffis
o 5 SR Vb : USRS o L ;35‘: —
Fig. 2. Astrorhizal grooves on growthsurfaceof aL udlovian stromatoporoid PlectostromascanienseMori
from Hamra Beds, Gotland (ZPAL V.30/6).

Remarks. — The stellate structure described above with horizontal and branching furrows
spreading radially on onesideis almost identical to the astrorhizal system of Parallelostroma
laminatum Dong, 1984 from the Upper Silurian of Inner Mongolia (Dong De-yuan 1984:
pp. 68-69, pl. VII: 2b). Also the diametersaf horizontal and branchingfurrowsare not widely
differentfrom thoseof P. laminatum.

Specimen ZPAL V.30/4(TL 3361/1b)
Fg. IE.

Part of asolitary cordlite8 x 5 mmin size, containing5 internal moldsof astrorhiza:likestruc-
tures. Oned themisillustrated by anisolated stellate structure, semicircularin shape, 3mmindi-
ameter, with 7 horizonta furrows coming out from a center. The center is0.45 mm in diameter.
Thelongest horizonta furrow 1.5 mminlength; 0.4 mm in diameter, with 4 branchingfurrows,
0.45-0.7 mm in length; 0.15-0.2 mm in diameter. The shorter horizontal furrows 1-1.2 mm in
length and 0.25-0.35 mm in diameter with branching furrows 0.4-0.65 mm in length and
0.15-0.2 mmin diameter. The other four stellate structureson this specimen are concentratedin
one areawith their branching horizontal furrows piling up againgt each other. The size of their
horizontal and branching furrows correspondsto that of an isolated stellate structure.

Remarks. — These stellate structures closely resembleastrorhizal systems of Trupetostroma
porosum Lecompte, 1952 from the Lower Frasnian of Belgium (Lecompte 1952: p. 237,
pl. XLIII: 1), which are characterized by rare horizontal furrows spreadingon one sideand by
similar dimensionsof macrostructural elements.

Specimen ZPAL V.30/5(TL 3361/1a)
Fig. 1F, G.

Thesolitary coralliteisceratoidin shape; 1.3cminlength, 5 mmin diameter. The stellatestruc-
tureislocated at proximal part of corallite, semicircularin shape, 3mm indiameter. It isinternal
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mold composed of a stellate system of 5 horizontal furrowsthat spread radially from acenter.
The center is 0.5 mmin diameter. The horizontal furrows: 1-1.2 mm in length, 0.1-0.15mm in
diameter. The branching furrows spread radially from the horizontal furrows: 0.5-0.6 mm in
length, 0.05-0.075 mm in diameter.

Remarks. — Thisis astellatestructure with horizontal furrows spreading radially and closely
resembling astrorhizal system of Stromatoporella pertabulata Lecompte, 1951 from the Mid-
dle Frasnian of Belgium (Lecompte 1951: p. 170, pl. XXII: 1-2).

Conclusons

o All stellate structuresfound on epithecaof rugose coralsfrom the Lower Carboniferousof
Central Laos display basic characteristicsof astrorhizal systemsin skeletons of stromato-
poroids, i.e., they are horizontal furrows spreading radially from a center.

The dimensionsof the studied structuresfall within the ranges of astrorhizaeof Paleozoic
stromatoporoids.

o Two typesof stellate structuresoccurring on epithecacf rugose coralscan be distinguished:
(@) those with horizontal furrows spreading on one side [as seen in specimens ZPAL
V.30/5(TL 3361/1a), ZPAL V.30/1(TL 3361/1c), ZPAL V.30/2(TL 3361/1d)], and (b) those
with horizontal furrows spreading radialy [for example in specimens ZPAL V.30/4(TL
3361/1b)].

o Thestellatesystemsfrom epithecadf rugosecoral sfromthe L ower Carboniferousof Central
Laos are very similar to the epibiontic tracefossils Clionolithes reptans Clark, 1908 inter-
preted by Jordan (1969) as structuresanal ogousto stromatoporoid astrorhizae.

Thefinding of stellatestructureson epithecad rugosecora sfrom the Lower Carboniferous
in Laos supports Kazmierczak’s (1969) hypothesis that astrorhizaein stromatoporoidsare
traces of foreign organisms.

o Althoughat present it isimpossibleto state with any certainty what kind of foreign organism
produced the stell ate patternsoccurring on the epithecacf therugosecorals, rhizoidsof vari-
ous non-calcifiedalgae are at the moment the best candidates.

Acknowledgements. — | am grateful to Professor J6zef Kazmierczak for hiskind remarkson the early
draft of the paper. Thanks are also extended to the anonymousreviewersfor their valuable comments.
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