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Twelve latest Maastrichtian planktic foraminiferal species of the genus Plummerita in the Late Maastrichtian
P. hantkeninoides Range Zone are recorded and illustrated from the Northern and Southern Tethys (USA,
Caribbean, Trinidad, Spain, Tunisia, Egypt, Iraq and India). Six planktic foraminiferal evolutionary lineages in
the assemblage were produced by gradualistic evolutionary trends which observed within this assemblage.
These trends are: (1) Plummerita elkefensis Anan & Orabi — P. hantkeninoides (Brénnimann), (2) P. safaae
Anan, n. sp. - P. haggagae Anan, (3) P. salimi Anan, n. sp. = P. hodae Anan, (4) P. kellerae Anan & Orabi — P.

caribbeanica Anan, (5) P. inflata (Bronnimann) — P. tunisica Anan, (6) P. costata (Bréonnimann) — P. spainica
Anan. Two of the recorded species is treated here as new: Plummerita safaae and P. salimi. These lineages
help to define the major faunal changes in the Late Maastrichtian warm water Gene Pool.
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1. INTRODUCTION

The latest Maastrichtian members of the genus Plummerita (with last
spine-like prolongation of the ultimate or penultimate of two, three, four

or five-chambered volution test), have an extensive distribution in the
Northern and Southern Tethys, particularly in: USA, Caribbean region
(Puerto Rico), Trinidad, Demerara Rise (ODP Hole 1259C), Spain, Tunisia,
Egypt, Iraq and India (Figure 1).

Figure 1: Geographic distribution of the Plummerita species in different localities in the Tethys.

The Plummerita species caught the attention of a great numbers of
researchers, i.e. Said & Kenawy (1956), Galal (2004); Keller (2002, 2005,
2012), Anan (2008), Mukhopadhyay (2008), Al-Mutwali & Ibrahim
(2019), Bamerni et al, 2021; Anan & Orabi, 2022; Anan (2023). Anan
(2008) presented a Plummerita haggagae of last four chambers volution
from Gabal Duwi, Red Sea coast of Egypt, as well as Um Sohryngkew River
section, Meghalaya of India by Mukhopadhyay (2008), and Bekhme Area,
NE Iraq by Al-Mutwali & Ibrahim (2019), and also Per Fat section, Duhok
of NE Iraq by Bamerni et al. (2021). Anan & Orabi (2022) presented P.
elkefensis from Tunisia, while P. hodae and P. kellerae from Egypt. Later
on, Anan (2023) added P. caribbeanica from Puerto Rico, Caribbean
region, and P. tunisica from Tunisia. In this study two species are believed
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here to be new: Plummerita safaae Anan and P. salimi Anan.
2. MATERIAL OF STUDY

Rich and well-preserved five Late Maastrichtian Plummerita species were
erected originally from Trinidad, and later from many localities in the
Northern Tethys (Spain, Italy) and Southern Tethys (Tunisia, Egypt, Iraq,
Iran, and India).

3. TAXONOMY

With its modern taxonomical consideration, following the Code of
Zoological Nomenclature (CZN), the classification of Loeblich & Tappan
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(1988) is followed here. Two groups of the Maastrichtian genus
Plummerita were produced by Bronnimann (1952) from Trinidad: P.
hantkeninoides group (with last five-chambered volution (5ch): P.
hantkeninoides, P. costata and P. inflata), and P. reicheli group (with last

six-chambered volition (6ch): P. reicheli, P. pustulata and P.

Plate 1 (Scale bars 100 pm): Figure 1. Plummerita elkefensis Anan &
Orabi (2022) from Tunisia, 2. P. hantkeninoides (Brénnimann, 1952) from
Trinidad, 3a, b. P. safaae Anan, n. sp. from Demerara Rise (ODP Hole
1259C), east of Trinidad, 4a-c. P. haggagae Anan (2008), a. from Egypt, b.
from India, c. from Iraq, 5. 5. P. salimi Anan, n. sp. from Egypt, 6a, b. P.
hodae Anan, in Anan & Orabi (2022), a. from Egypt, b. from Texas, USA, 7.
P. kellerae Anan & Orabi (2022) from Egypt, 8. P. caribbeanica Anan
(2023) from Puerto Rico of Caribbean, 9a, b. P. inflata (Brénnimann,
1952), a. from Trinidad, b. from Egypt, 10. P. tunisica Anan (2023) from
Tunisia, 11. P. costata (Brénnimann, 1952) from Trinidad, 12. P. spainica
Anan (2023) from Spain.

Order Foraminiferida Eichwald, 1830
Suborder Globigerinina Delage and Hérouard, 1896
Genus Plummerita Bronnimann, 1952

Type species: Rugoglobigerina (Plummerella) hantkeninoides subspecies
hantkeninoides Bronnimann, 1952.

Plummerita elkefensis Anan & Orabi, 2022, p. 183, fig. 4. D.

Remarks: The planktic foraminiferal evolutionary lineage: Plummerita
elkefensis— P. hantkeninoides is presented in (Pl 1, figs. 1 = 2). It is, so
far, confined to Tunisia (Keller, 2005).

Plummerita hantkeninoides (Bréonnimann, 1952)

Remarks: It was recorded from Trinidad (Brénnimann, 1952), and later
from Mexico (Arz et al, 2001), Italy (Coccioni & Premoli Silva, 2015),

hexacamerata), and later on many localities in the Northern and Southern
Tethys. The third P. elkefensis group (with last four-chambered volution
(4ch): P. elkefensis, P. safaae and P. haggagae) is presented in this study.
Six planktic foraminiferal evolutionary lineages were produced by
gradualistic evolutionary trends which observed in this study. The twelve
recorded Plummerita species are shown in Plate 1.

Tunisia (Salaj, 1996), Egypt (Anan, 2012), Palestine (Almogi-Labin et al,,
1990) and Iran (Darvishzad et al., 2007).

3a, b. Plummerita safaae Anan, n. sp. [=Plummerita hantkeninoides
(Brénnimann) - Georgescu, 2016, p. 221], Atlantic Ocean.

Etymology: after Dr. Safaa Sharabi, Petroleum Consultant, Egypt.
Age: Latest Maastrichtian Plummerita hantkeninoides Zone.

Diagnosis: This species is distinguished by its four chambered volition,
with axially pointed spine-like prolongation for only two penultimate
chambers, without spine like prolongation of the last third and fourth
inflated chambers.

Remarks: P. safaae with only two spine-like prolongation of the last four
inflated chamber, which differs from P. haggagae with three spine-like
prolongation of the last four inflated chamber, and from four inflated
chamber of P. elkefensis with four spine-like prolongations.

Plummerita haggagae Anan, 2008, p. 249, pl. 1, figs. 2, 3.

Remarks: P. haggagae is recorded, so far, from Egypt (Anan, 2008), Iraq
(Al-Mutwali & Ibrahim, 2019, p. 21, pl. 4, fig. 2; Bamerni et al,, 2021, p. 8,
pl. 1, figs. 5-7) and India (Mukhopadhyay, 2008). The evolutionary lineage:
Plummerita safaae— P. haggagae is presented in (PL 1, figs. 3 — 4).

Plummerita salimi Anan, n. sp. [=P. hantkeninoides (Brénnimann) -
Keller, 2002, p. 81, pl. 2, fig. 9].

Etymology: after my late father, Salim Anan, Gaza, Palestine.
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Age: Latest Maastrichtian Plummerita hantkeninoides Zone.

Diagnosis: The only second chamber in the last whorl of this species is
yields axially pointed spine-like prolongations, while the other last three
chambers are strongly inflated shape without spines. It is also
distinguished by its more inflated fourth chamber, than the fifth chamber
of the last whorl.

Remarks: This species is closely related with P. hodae, but differs by its
axially pointed spine-like prolongations of the second chamber than the
third one of the latter.

a, b. Plummerita hodae Anan, 2022, p. 183, fig. 4A.

Remarks: The evolutionary lineage: Plummerita salimi— P. hodae is
presented in (PL. 1, figs. 5 = 46). P. hodae is recorded, so far, from Egypt
(Anan, 2012) and USA (Keller et al., 2009).

Plummerita kellerae Anan & Orabi (2022), p. 183, fig. 4 B.

Remarks: It differs from P. caribbeanica by its first three chambers of the
five-chamber volution, than six-chamber volution of the last whorl of the
latter. It is, so far, confined to Egypt (Anan & Orabi (2022).

Plummerita caribbeanica Anan, 2023, p. 26, pl. 1, fig. 5.

Remarks: It is recorded from Puerto Rico, Caribbean region (Robaszynski
et al, 1983/4). The evolutionary lineage: P. kellerae —P. caribbeanica is
presented in (PL 1, figs. 7 — 8).

a, b. Plummerita inflata (Brénnimann, 1952), p. 40, pl. 3, figs. 7-9, text-
fig. 19a.

Remarks: It was recorded from Trinidad (Brénnimann, 1952), and later on
from Tunisia (Salaj, 1996), Egypt (Keller, 2002) and Iraq (Kassab, 1975).

Plummerita tunisica Anan, 2023, p. 25, pl. 1, fig. 3.

Remarks: It is, so far, confined to Tunisia (Keller, 2012). The evolutionary
lineage: Plummerita inflata —P. tunisica is presented in (Pl. 1, figs. 9 — 10).

Plummerita costata (Bréonnimann, 1952),

Remarks: It is recoded from Trinidad (Brénnimann, 1952), and later on
from Tunisia (Salaj, 1996), Egypt (El-Sabbagh, 2007), Iran (Darvishzad et
al, 2007) and Italy (Coccioni & Premoli Silva, 2015).

Plummerita spainica Anan (2023), p. 26, pl. 1, fig. 7a-c.

Remarks: Itis recorded from Spain (Gilabert etal., 2021). The evolutionary
lineage: Plummerita costata — P. spainica is presented in (PL 1, figs. 11 -
12).

4. PALEOGEOGRAPHY

The identified species of Bronnimann (1952): Plummerita hantkeninoides
group and P. reicheli group were originally identified from Trinidad, and
later from many countries in the Northern and Southern Tethys.
Plummerita elkefensis group is recorded from USA, Caribbean, Tunisia,
Egypt, Iraq and India (Figure 2).

Figure 2: The Late Maastrichtian paleogeographic map showing the distribution of the Plummerita species in different six Tethyan localities: USA,
Caribbean, Spain, Tunisia, Egypt, Iraq and India (after Solakius et al.,, 1990; with some modifications).

5. PALEOENVIRONMENT

According to many authors, i.e. Frerichs (1971), Keller (2002), Boudagher-
Fadel (2015), Coccioni & Premoli Silva (2015), Gilabert et al. (2021), the
planktonic foraminiferal Plummerita spp. are mostly representing a warm
stratigraphic interval water environment which have radiations of its
tests, and open deep marine neritic environment (~200 m), and
represents the Latest Maastrichtian Warming Event, LMWE (Figures 3, 4).
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Figure 3: The distribution of the Late Cretaceous planktonic
foraminiferal genera in the neritic environment, including the genus
Plummerita (after Boudagher-Fadel, 2015).

EURASIA

Figure 4: Paleogeography of the Neo-Tethys Ocean during the
Maastrichtian showing the flow direction of the Tethyan Circum global
Current (TCC) from east to west (after Abed, 2013).

6. CONCLUSION

The present study deals with the recording of twelve identified species of
the calcareous Globigerinid foraminifer’s genus Plummerita were
originally erected from many localities in the Tethys: North and South
America, Europe, Africa and Asia. The Tethyan realm had been connected
with the Atlantic Ocean from west to the Indo-Pacific Ocean in the east, via
Mediterranean Sea, which crossing the Middle East region during the
Maastrichtian time. Environmental conditions of the identified species
represent warm stratigraphic interval water neritic environment
(~200m).

Cite the Article: Haidar Salim Anana (2025). Six Tethyan Evolutionary Lineages Of The Late Maastrichtian Planktic Foraminiferal Species Of Plummerita.

Earth Sciences Pakistan, 9(1): 43-46.




Earth Sciences Pakistan (ESP) 9(1) (2025) 43-46

REFERENCES

Abed, A.M., 2013. The eastern Mediterranean phosphorite giants: An
interplay between tectonics and upwelling. GeoArabia, 18 (2), Pp. 67
94,

Al-Mutwali, M.M., Ibrahim M.K, 2019. Planktonic Foraminiferal
Biostratigraphy of Tanjero Formation (Late Maastrichtian) in Bekhme
Area, Northeastern Iraq. National Journal of Earth Sciences, 19 (1), Pp.
1-21.

Anan, H.S, 2008. Latest Maastrichtian Plummerita haggagae and
Paleocene Pseudoclavulina hewaidyi, two new foraminiferal species
from Egypt. Egyptian Journal of Paleontology, 8, Pp. 245-254.

Anan, H.S, 2012. Paleontology, paleoecology, paleobathymetry,
paleogeography and stratigraphic significance of the latest
Maastrichtian genus Plummerita in Duwi section, Egypt and Tethys.
Revue de Paléobiologie, 31 (2), Pp. 589-600.

Anan, H.S. 2023. Six-chambered volution of the Maastrichtian planktic
foraminiferal Plummerita species in the Tethys. Geosciences Research
Journal (GSR]), 1 (1), Pp. 25-27.

Anan, H.S., 2024. The evolutionary lineages of the Maastrichtian planktic
foraminiferal genus Plummerita in the Tethys. Science Heritage
Journal (GWS), 8 (2), Pp. 45-48.

Anan, H.S., Orabi, 0.H., 2022. Four and five-chambered evolution of the
Late Maastrichtian planktic foraminiferal Plummerita species in the
Tethys. Journal of Microbiology and Experimentation, 10 (5), Pp. 181
187.

Arz, ].A., Alegret, L., Arenillas, I, 2001. Foraminiferal extinction across the
Cretaceous/Tertiary boundary at Coxquihui (Mexico) and its
relationship with the impact evidence. Revista Espafiola de
Micropaléontologie, 33 (2), Pp. 221-236.

Bamerni, A, Al-Qayim, B, Hammoudi, R.A, Frontalini, F.,, 2021. High
resolution biostratigraphic analysis of the Cretaceous-Paleogene
Boundary in the Kurdistan Region (NW Iraq). Stratigraphy, 18 (4), Pp.
1-18.

Boudagher-Fadel, M.K,, 2015. Biostratigraphic and Geological Significance
of Planktonic Foraminifera. University College London, UCL Press, Pp.
1-298.

Bronnimann, P, 1952. Plummerita new name for Plummerella
Bronnimann, 1952 (not Plummerella De Long, 1942). Contributions
from the Cushman Laboratory for Foraminiferal Research, 3, Pp. 1-
146.

Coccioni, R., Premoli Silva, I, 2015. Revised Upper Albian-Maastrichtian
planktonic foraminiferal biostratigraphy and magnetostratigraphy of
the classical Tethyan Gubbio section (Italy). Newsletters on
Stratigraphy, 48 (1), Pp. 47-90.

Darvishzad, B. Ghasemi-Nejad, E. Ghourchaei, S. Keller, G., 2007.
Planktonic Foraminiferal Biostratigraphy and Faunal Turnover across
the Cretaceous-Tertiary Boundary in Southwest Iran. Journal of
Science, Islamic Republic of Iran, 18 (2), Pp. 139-149.

El-Sabbagh, A. M., 2007. Planktic foraminiferal analysis from the Late
Maastrichtian-Early Danian sequence at Western Sinai, Egypt:

Evidences from environmental stresses. Egyptian Jour. Paleontology, 7,
Pp. 31-58.

Frerichs, W.E, 1971. Evolution of planktonic foraminifera and
paleotemperatues. Journal of Paleontology, 45 (6), Pp. 963-968.

Georgescu, M. D. 2016. Handbook of Late Cretaceous Planktic
Foraminifera (Practical Classification, Biostratigraphy). Paleontology,
Geosciences and Stratigraphy. n@va ee’. PublishersNew York, Pp.
1-338.

Gilabert, V., Arz, ].A., Arenillas, I., Robinson, S.A., Ferrer, D., 2021. Influence
of the Latest Maastrichtian Warming Event on planktic foraminiferal
assemblages and ocean carbonate saturation at Caravaca, Spain.
Cretaceous Research 125 104844, Pp. 1-21.

Ismail, A.A., 2000. Biostratigraphy of the Maastrichtian chalks in west
central Sinai, Egypt. Revue de Paléobiologie, 19 (2), Pp. 319-337.

Mukhopadhyay, S. K., 2008. Planktonic foraminiferal succession in late
Cretaceous to early Palaeocene strata in Meghalaya, India. Lethaia, 41,
Pp. 71-84.

Kassab, LILM. 1975. Globotruncana falsocalcarata Kerdany and
Abdelsalam from northern Iraq. Micropaleontology, 21 (3), Pp. 215
238.

Keller, G., 2002. Guembelitria-dominated late Maastrichtian planktic
foraminiferal assemblage mimics early Danian in central Egypt.
Marine Micropaleontology, 47, Pp. 71-99.

Keller, G., 2005. Impacts, volcanism and mass extinction: Iridium
coincidence or cause and effects. Australian Journal of Earth Sciences,
52, Pp. 725-757.

Keller, G., 2012. Defining the Cretaceous-Tertiary boundary: a practical
guide and return to first principles. The End-Cretaceous Mass
Extinction and the Chicxulub Impact in Texas, SEPM Special
Publication No. 100, Copyright 2011, SEPM (Society for Sedimentary
Geology), Print ISBN 978-1-56576-308-1, CD/DVD ISBN 978-1-
56576-309-8, Pp. 23-42.

Keller, G., Abramovich, S., Berner, Z., Adatte, T., 2009. Biotic effects of the
Chicxulub impact, K-T catastrophe and sea level change in Texas.
Palaeogeography, Palaeoclimatology, Palaeoecology, 271, Pp. 52-68.

Obaidalla, N., El-Younsy, A., Philobbos, E., Salman, A.,, 2017. Impact of the
African/Arabian and Eurasian Plates collision on the evolution of the
Upper Cretaceous-Lower Paleogene sedimentary basin, Eastern
Desert, Egypt. Intern. Journal of Ecological Science and Environmental
Engineering, 4 (5), Pp. 51-71.

Robaszynski, F., Caron, M., Gonzalez Donoso, ].M. Wonders, A.AH,
1983/1984. Atlas of Late Cretaceous Globotruncanids. Revue de
Micropaléontologie, 26 (3-4), Pp. 145-305.

Salaj, J., 1996. Tunisian Upper Cretaceous hypostratotypes as possible
candidates of Tethyan stratotypes including stratotype boundary.
Zemni plyn a nafta, 40 (4), Pp. 245-307.

Ziko, A., Darwish, M., Eweda, Sh., 1993. Late Cretaceous-Early Tertiary
stratigraphy of the Themed area, East Central Sinai, Egypt. Neues
Jahrbuch fiir Geologie und Paldontologie, Mh, H. 3, Pp. 135-149.

&

&

Cite the Article: Haidar Salim Anana (2025). Six Tethyan Evolutionary Lineages Of The Late Maastrichtian Planktic Foraminiferal Species Of Plummerita.

Earth Sciences Pakistan, 9(1): 43-46.






