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A Permian phillipsiid trilobite from Peninsular Malaysia Mohd Shafeea Leman Masatoshi Sone*
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ABSTRACT: Pygidia of the trilobite Pseudophillipsia sp. are reported from the Permian Bera Formation, Pahang, Peninsular Malaysia, in association with a moderately rich brachiopod fauna of early Capitanian (Guadalupian) age. It resembles a slightly younger Capitanian species Pseudophillipsia acuminata Mansuy, 1912 of northern Laos. This find suggests an additional faunal link between Indochina and Peninsular Malaysia (the East Malaya terrane) during Capitanian time. Key words: trilobite, Permian, Capitanian, Peninsular Malaysia, Indochina



National Map of Malaysia 1:50,000 Sheet 4157), which is equivalent to the horizon of brachiopod assemblage A of Sone et al. (2001a) (Fig. 2). They occur in close association with brachiopods, gastropods, bivalves and crinoids. All figured specimens were collected by the authors between 1997 and 2000, and are housed at the Geology Program, National University of Malaysia (Universiti Kebangsaan Malaysia), with numbers prefixed UKM-F. 2. SYSTEMATIC PALAEONTOLOGY



1. INTRODUCTION Trilobites are generally rare in the Permian, reflecting the final stage of their decline in diversity. In Malaysia, only two species have been described, namely, Ditomopyge sp. indet. and Neoproetus sp. aff. N. (Triproetus) subovalis from near Kuala Lipis, Pahang, and considered to be Middle or Late Permian age (Kobayashi and Hamada, 1979). This report describes an additional taxon Pseudophillipsia sp. from the early Capitanian (Guadalupian) of the Bera Formation, near Tasik (Lake) Bera, Pahang. The Bera Formation of Leman et al. (2000) consists of Guadalupian (Middle Permian) strata, mostly of clastic sediments, which are exposed in the Bera District. Three reference localities have so far been studied in detail (Fig. 1). First, the Felda Mayam outcrop is a road embankment exposing shale and coarse sandstone, with a small fauna of ammonoids and brachiopods of Roadian or Wordian (early Guadalupian) age (Sone and Leman, 2000). Second, the Bera South outcrop is a road-cut with shale, siltstone and tuffaceous sandstone; the siltstone beds yield a cephalopod fauna (six species) of Wordian age (Sone et al., 2001b). Third, the Sungai Bera section is a large excavated field which exposes strata of mudstone−siltstone interbedded with sandstone. It yields a moderately diverse brachiopod fauna (19 species) of early Capitanian age, which has strong affinities with that of Member C (Yabeina-Lepidolina fusulinid beds) of the Sisophon Limestone in western Cambodia (Sone et al., 2001a). The trilobites reported here were found in a lower shale bed of the Sungai Bera section (grid reference WF151446, *Corresponding author: [email protected]



Family Phillipsiidae Oehlert, 1886, emend Hahn, Hahn and Brauckmann, 1980 Subfamily Ditomopyginae Hupé, 1953 Genus Pseudophillipsia Gemmellaro, 1892 Type species. Phillipsia sumatrensis Roemer, 1880 Pseudophillipsia sp. (Figs 3a-i)







2.1. Material Eight pygidia (Specimens UKM-F431−438), of which seven are illustrated. Measurements are shown in Table 1. 2.2. Remarks These elongate, highly segmented pygidia with a distinct, broad border belong to Pseudophillipsia. They are elongate with an acute posterior extremity, with about 24 axial rings and 14−15 pleural ribs. The lateral margins are weakly arcuate. The axis is high and strongly arched, progressively narrower posteriorly, with weak nodes laterally and flat medially; it is separated from the pleural lobes by relatively weak axial furrows. The pleural lobes are wider than the axis, sloping gently towards axial furrows and strongly declined towards the lateral border. The pleural ribs are broad and moderately to strongly oblique. The lateral border is rather narrow but broadened posteriorly. It is depressed and separated from the pleural fields by shallow border furrows. Three subgenera of Pseudophillipsia are discriminated; namely, Pseudophillipsia (s.s.), Nodiphillipsia Kobayashi and Hamada (1984a) and Carniphillipsia Hahn and Brauck-
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Fig. 1. Trilobite locality (Sungai Bera section) and the other two fossil localities of the Bera Formation referred to in the text (base map after Leman et al., 2000).



mann (1975). According to Kobayashi and Hamada (1984b, p. 58), Pseudophillipsia (s.s.) and Nodiphillipsia have similar numbers of axial rings and pleural ribs on pygidia, as the former has 20−27 and 13−17 and the latter has 22−28



and 10−18, respectively. Carniphillipsia has lesser numbers of 17−21 and 9−13 (Hahn and Brauckmann, 1975). Thus, the Malaysian form falls in both the former two subgenera. As defined by Kobayashi and Hamada (1984a; 1984b, p. 58),
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the subgenus Nodiphillipsia is characterised most importantly by having three pairs of large nodules or tubercles on the lateral margins of the glabella. A cephalon is not available in the present collection, so the subgeneric identification for the present species remains uncertain. A pygidium of Pseudophillipsia acuminata Mansuy (1912, p. 19, pl. 5, figs 2a−c) from northern Laos has approximately 23−24 axial rings and 15−16? pleural ribs, and appears fairly elongate and acute posteriorly in outline (Fig. 4a). Mansuy’s species is represented only by a single pygidium, and thus its precise correspondence with the Malaysian form is not possible, yet the two forms are most comparable in view of the size, segmentation and outline. Colani (1919) also described a small pygidium as Pseudophillipsia cf. acuminata from Hongay, northern Vietnam. It resembles Mansuy’s acuminata, but seems to be slightly more rounded in lateral outline. Pseudophillipsia timorensis (Gheyselinck, 1937, p. 96, pl. 4, fig. 4) from the so-called Basleo faunas of West Timor is represented by a fairly elongate pygidium with 24 axial rings and 15 or 16 broad pleural ribs. It is similar to the Malaysian form and Laotian P. acuminata in having comparable numbers of segments and an elongate outline, although it is larger in size and slightly narrower in outline (Fig. 4b). The Timorese species may be related to either the Malaysian or Laotian species. Pseudophillipsia (Nodiphillipsia) ozawai Kobayashi and Hamada (1984a, p. 2, figs 4a,b; also in 1984b, p. 63, textfig. 6i, pl. 9, figs 3−5) was reported from the Yabeina globosa fusulinid zone (lower Capitanian) of the Akasaka Limestone, central Japan. Its pygidium has a slightly greater number of pleural ribs (about 17) than the Malaysian form, although is close in having 24−25 axial rings. Its subtrigonal pygidium is somewhat similar to the Malaysian material (Fig. 4c). 3. CONCLUSION



Fig. 2. Stratigraphic log of the Sungai Bera section with occurrences of trilobite and brachiopod species (data of the brachiopod species after Sone et al., 2001a).



A Malaysian Capitanian trilobite Pseudophillipsia sp. is documented here. It resembles P. acuminata Mansuy (1912) reported from a greywacke bed (Level 10 of Deprat, 1913) of Ban Pak-Lung near Luang Prabang, northern Laos, where the peculiar brachiopod Monticulifera paviei (Mansuy) is also known. The greywacke bed was considered a little younger than the Lepidolina multiseptata fusulinid zone of the Sisophon Limestone, western Cambodia, by Deprat (1913) who referred it to Level 9. Based on faunal correlations, Waterhouse (1973; 1976, p. 146) later considered Level 10 as partly correlative with Sisophon Member D (middle−late? Capitanian) of Ishii et al. (1969) where L. multiseptata persists from Member C. The Level 10 greywacke bed of Laos is therefore interpreted to be middle−late Capitanian in age, only slightly younger than the Malaysian trilobite/brachiopod horizon. The present find suggests an
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Fig. 3. (a−i) Pygidia of Pseudophillipsia sp.; (a) internal mould, UKM-F431, (b) internal mould, UKM-F432, (c) internal mould, UKMF433, (d) internal mould, UKM-F434, (e) incomplete internal mould, UKM-F435, (f) latex cast from external mould, UKM-F436, (g− i) latex cast from external mould, UKM-F437; (g) dorsal view, (h) right lateral view, (i) posterior view. Scale bar represents 10 mm.



Table 1. Measurements (mm) of the pygidia and numbers of axial rings and pleural ribs of Pseudophillipsia sp. from the Sungai Bera section Specimen number UKM-F431 UKM-F432 UKM-F433 UKM-F434 UKM-F435 UKM-F436 UKM-F437 UKM-F438



Length of pygidium



Maximum width of pygidium



Maximum width of axial lobe



Maximum width of pleural lobe



Total number of axial rings



Total number of pleural ribs



14+ 14+ 13+ 10.3+ 12+ 10.5+ 9+ −



10.5+ 10+ 11.8 7+ − − 7+ 12+



2.5 2.8 2.5 1.8+ − − 1.5 2.5+



3.2 3.5 3.8 2.7+ 2+ 3+ 2+ 3.8



− 24+ − − 21+ − 21+ −



15 15+ 15 14+ 14+ 15+ 14+ −



Fig. 4. Pygidia of three Middle Permian species of Pseudophillipsia compared to the Malaysian Pseudophillipsia sp. here reported, (a) P. acuminata Mansuy (reconstructed from Mansuy, 1912, pl. 5, figs 2a−c), (b) P. timorensis (Gheyselinck) (reconstructed from Gheyselinck, 1937, pl. 4, fig. 4), (c) P. (Nodiphillipsia) ozawai Kobayashi and Hamada (redrawn from Kobayashi and Hamada, 1984b, p. 66, text-fig. 6i, with permission of the Paleontological Society of Japan). Each scale bar represents 10 mm.
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REFERENCES Colani, M., 1919, Sur quelques fossiles ouralo-permiens de Hongay. Bulletin du Service Géologique de l’Indochine, 6 (fascicule 5), 1−27, 2 pls. (in French) Deprat, J., 1913, Les séries stratigraphiques en Indochine et au Yunnan. Mémoires du Service Géologique de l’Indochine, 2 (fascicule 2), 67−81. (in French) Gemmellaro, G.G., 1892, I crostacei dei calcari con Fusulina della valle del fiume Sosio nella Provincia di Palermo im Sicilia. Memorie della Società Italiana Scienze, 8, 1−40, pls 1−5. (in Italian) Gheyselinck, R.F.C.R., 1937, Permian Trilobites from Timor and Sicily (with a revision of their nomenclature and classification). Scheltema & Holkema’s Boekhandel, Amsterdam, 108 p. Hahn, G. and Brauckmann, C., 1975, Revision zweier TrilobitenArten aus dem Perm Asiens. Geologica et Palaeontologica, 9, 117−124. (in German) Hahn, G., Hahn, R. and Brauckmann, C., 1980, Die Trilobiten des Belgischen Kohlenkalkes (Unter-Karbon), 1. Proetinae, Cyrtosymbolinae und Aulacopleuridae. Geologica et Palaeontologica, 14, 165−188, 2 pls. (in German) Hupé, P., 1953, Classification des trilobites. Annales de Paléontologie, 39, 61−168. (in French) Ishii, K., Kato, M. and Nakamura, K., 1969, Permian limestones of west Cambodia lithofacies and biofacies (Contribution to the geology and palaeontology of Cambodia Part 3). Palaeontolog-







129



ical Society of Japan Special Papers, 14, 41−55, pls 9−11. Kobayashi, T. and Hamada, T., 1979, Permo-Carboniferous trilobites from Thailand and Malaysia. Geology and Palaeontology of Southeast Asia, 20, 1−21. Kobayashi, T. and Hamada, T., 1984a, The Middle and Upper Permian trilobites from the Akasaka Limestone in Gifu Prefecture, West Japan. Proceedings of the Japan Academy Series B, 60, 1−4. Kobayashi, T. and Hamada, T., 1984b, Permian trilobites of Japan in comparison with Asian, Pacific and other faunas. Palaeontological Society of Japan Special Papers, 26, 1−92, 14 pls. Leman, M.S., Mohamed, K.R. and Sone, M., 2000, On the new Permian Bera Formation from the Bera District, Pahang, Malaysia. In: Teh, G.H., Pereira J.J. and Ng, T.F. (eds.), Proceedings of the Geological Society of Malaysia Annual Geological Conference 2000, p. 151−158. Mansuy, H., 1912, Mission du Laos 1 (géologie des environs de Luang-Prabang). Mémoires du Service Géologique de l’Indochine, 1 (fascicule 4), 1−32, pls 1−7. (in French). Oehlert, M.D., 1886, Études sur quelques trilobites du groupe de Proetidae. Bulletin du Société Études Scienze Angers Nouveau Série, 15, 121−143, 2 pls. (in French) Roemer, F., 1880, Ueber eine Kohlenkalk-Fauna der Westküste von Sumatra. Palaeontolographica, 27, 1−11, 3 pls. Sone, M. and Leman, M.S., 2000, Some mid-Permian fossils from Felda Mayam, central Peninsular Malaysia. In: Teh, G.H., Pereira J.J. and Ng, T.F. (eds.), Proceedings of the Geological Society of Malaysia Annual Geological Conference 2000, p. 143−149. Sone, M., Leman, M.S. and Shi, G.R., 2001a, Middle Permian brachiopods from central Peninsular Malaysia faunal affinities between Malaysia and west Cambodia. Journal of Asian Earth Sciences, 19, 177−194. Sone, M., Leman, M.S. and Ehiro, M., 2001b, Middle Permian cephalopods from central Peninsular Malaysia: implications for faunal migration through the southern Tethys. Journal of Asian Earth Sciences, 19, 805−814. Waterhouse, J.B., 1973, Permian brachiopod correlation for SouthEast Asia. Bulletin of the Geological Society of Malaysia, 6, 187−210. Waterhouse, J.B., 1976, World correlations for Permian marine faunas. University of Queensland Department of Geology Papers, 7, 1−232.







Manuscript received November 11, 2001 Manuscript accepted April 15, 2002



























[image: Peninsular Malaysia]
Peninsular Malaysia












[image: Middle Permian brachiopods from central Peninsular ...]
Middle Permian brachiopods from central Peninsular ...












[image: Subtidal macrozoobenthos communities from northern ... - Springer Link]
Subtidal macrozoobenthos communities from northern ... - Springer Link












[image: Water contamination downstream from a copper mine ... - Springer Link]
Water contamination downstream from a copper mine ... - Springer Link












[image: LÃ¤uchli's Completeness Theorem from a Topos ... - Springer Link]
LÃ¤uchli's Completeness Theorem from a Topos ... - Springer Link












[image: Tinospora crispa - Springer Link]
Tinospora crispa - Springer Link












[image: Chloraea alpina - Springer Link]
Chloraea alpina - Springer Link












[image: GOODMAN'S - Springer Link]
GOODMAN'S - Springer Link












[image: Bubo bubo - Springer Link]
Bubo bubo - Springer Link












[image: Quantum Programming - Springer Link]
Quantum Programming - Springer Link












[image: BMC Bioinformatics - Springer Link]
BMC Bioinformatics - Springer Link












[image: Thoughts of a reviewer - Springer Link]
Thoughts of a reviewer - Springer Link












[image: Candidate quality - Springer Link]
Candidate quality - Springer Link












[image: Mathematical Biology - Springer Link]
Mathematical Biology - Springer Link












[image: Artificial Emotions - Springer Link]
Artificial Emotions - Springer Link












[image: Towards a Generic Process Metamodel - Springer Link]
Towards a Generic Process Metamodel - Springer Link












[image: A Process Semantics for BPMN - Springer Link]
A Process Semantics for BPMN - Springer Link












[image: Towards a Generic Process Metamodel - Springer Link]
Towards a Generic Process Metamodel - Springer Link












[image: Bayesian optimism - Springer Link]
Bayesian optimism - Springer Link












[image: Contents - Springer Link]
Contents - Springer Link












[image: (Tursiops sp.)? - Springer Link]
(Tursiops sp.)? - Springer Link












[image: Fickle consent - Springer Link]
Fickle consent - Springer Link












[image: Regular updating - Springer Link]
Regular updating - Springer Link















A Permian phillipsiid trilobite from Peninsular Malaysia - Springer Link






nas. University of Queensland Department of Geology Papers, 7,. 1âˆ’232. Manuscript received November 11, 2001. Manuscript accepted April 15, 2002. 






 Download PDF 



















 1MB Sizes
 0 Downloads
 238 Views








 Report























Recommend Documents







[image: alt]





Peninsular Malaysia 

51 E, by Magellan GPS Tracker) is located in the. Sermin area on the ..... are observed on dorsal spine-free bands transversely. Dorsal endo-spines are present.














[image: alt]





Middle Permian brachiopods from central Peninsular ... 

and 26.5 mm long with greatest width at hinge; outline U- shaped; profile fairly flat; ears ..... and having finer costae Ã� at least 45 in number, whereas typical S. tibetica has .... verse, and the interseptal troughs are rounded. It may be a juven














[image: alt]





Subtidal macrozoobenthos communities from northern ... - Springer Link 

Nov 27, 2007 - EN) on northern Chile and South America in general was not as catastrophic as ..... P = 0.005). The SIMPER analysis revealed that the poly-.














[image: alt]





Water contamination downstream from a copper mine ... - Springer Link 

weathering Ã† Open-pit mine Ã† Romania Ã† Sulphides. Introduction ... Nordstrom and others 1992; Banks and others 1997;. Younger 1997). ... Published online: 8 May 2002 .... their high toxicity, metals must be taken into account in.














[image: alt]





LÃ¤uchli's Completeness Theorem from a Topos ... - Springer Link 

Feb 6, 2008 - We believe that the topos theoretic tools available ... formation and Î»D-abstraction relative to a domain D âˆˆ D. .... to check if there is a map Z6.














[image: alt]





Tinospora crispa - Springer Link 

naturally free from side effects are still in use by diabetic patients, especially in Third .... For the perifusion studies, data from rat islets are presented as mean absolute .... treated animals showed signs of recovery in body weight gains, reach














[image: alt]





Chloraea alpina - Springer Link 

Many floral characters influence not only pollen receipt and seed set but also pollen export and the number of seeds sired in the .... inserted by natural agents were not included in the final data set. Data were analysed with a ..... Ashman, T.L. an














[image: alt]





GOODMAN'S - Springer Link 

relation (evidential support) in â€œgrueâ€� contexts, not a logical relation (the ...... Fitelson, B.: The paradox of confirmation, Philosophy Compass, in B. Weatherson.














[image: alt]





Bubo bubo - Springer Link 

a local spatial-scale analysis. JoaquÄ±n Ortego Ã† Pedro J. Cordero. Received: 16 March 2009 / Accepted: 17 August 2009 / Published online: 4 September 2009. Ã“ Springer Science+Business Media B.V. 2009. Abstract Knowledge of the factors influencing 














[image: alt]





Quantum Programming - Springer Link 

Abstract. In this paper a programming language, qGCL, is presented for the expression of quantum algorithms. It contains the features re- quired to program a 'universal' quantum computer (including initiali- sation and observation), has a formal sema














[image: alt]





BMC Bioinformatics - Springer Link 

Apr 11, 2008 - Abstract. Background: This paper describes the design of an event ontology being developed for application in the machine understanding of infectious disease-related events reported in natural language text. This event ontology is desi














[image: alt]





Thoughts of a reviewer - Springer Link 

or usefulness of new diagnostic tools or of new therapy. 3. They may disclose new developments in clinical sci- ence such as epidemics, or new diseases, or may provide a unique insight into the pathophysiology of disease. In recent years much has bee














[image: alt]





Candidate quality - Springer Link 

didate quality when the campaigning costs are sufficiently high. Keywords Politicians' competence . Career concerns . Campaigning costs . Rewards for elected ...














[image: alt]





Mathematical Biology - Springer Link 

Here Ï† is the general form of free energy density. ... surfaces. Î³ is the edge energy density on the boundary. ..... According to the conventional Green theorem.














[image: alt]





Artificial Emotions - Springer Link 

Department of Computer Engineering and Industrial Automation. School of ... researchers in Computer Science and Artificial Intelligence (AI). It is believed that ...














[image: alt]





Towards a Generic Process Metamodel - Springer Link 

In Software Engineering the process for systems development is defined as an activity ... specialised and generalised framework based on generic specification and providing ..... user interfaces, and multimedia, and the World Wide Web;.














[image: alt]





A Process Semantics for BPMN - Springer Link 

Business Process Modelling Notation (BPMN), developed by the Business ..... In this paper we call both sequence flows and exception flows 'transitions'; states are linked ...... International Conference on Integrated Formal Methods, pp. 77â€“96 ...














[image: alt]





Towards a Generic Process Metamodel - Springer Link 

these problems, particularly cost saving and product and process quality improvement ... demanding sometimes, is considered to be the object of interest of ...














[image: alt]





Bayesian optimism - Springer Link 

Jun 17, 2017 - also use the convention that for any f, g âˆˆ F and E âˆˆ , the act f Eg ...... and ESEM 2016 (Geneva) for helpful conversations and comments.














[image: alt]





Contents - Springer Link 

Dec 31, 2010 - Value-at-risk: The new benchmark for managing financial risk (3rd ed.). New. York: McGraw-Hill. 6. Markowitz, H. (1952). Portfolio selection. Journal of Finance, 7, 77â€“91. 7. Reilly, F., & Brown, K. (2002). Investment analysis & port














[image: alt]





(Tursiops sp.)? - Springer Link 

Michael R. Heithaus & Janet Mann ... differences in foraging tactics, including possible tool use .... sponges is associated with variation in apparent tool use.














[image: alt]





Fickle consent - Springer Link 

Tom Dougherty. Published online: 10 November 2013. Ã“ Springer Science+Business Media Dordrecht 2013. Abstract Why is consent revocable? In other words, why must we respect someone's present dissent at the expense of her past consent? This essay argu














[image: alt]





Regular updating - Springer Link 

Published online: 27 February 2010. Â© Springer ... updating process, and identify the classes of (convex and strictly positive) capacities that satisfy these ... available information in situations of uncertainty (statistical perspective) and (ii) r


























×
Report A Permian phillipsiid trilobite from Peninsular Malaysia - Springer Link





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















