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Research Problem

Asterigerinoides guerichi (Franke, 1912):

. What caused the Asterigerinoides acme event: bloom of A. guerichi (up to 8o % of benthic foram
association) at base Chattian in North Sea Basin.

- What are the phylogenetic relationships with A. frankei and A. staeschei (see Figure 1)

. Do distinct morphological features provide clues for feeding strategies and/or warm water preference ?

Asterigerinoides guerichi Asterigerinoides frankei Asterigerinoides staeschei
(Franke, 1912) (Ten Dam & Reinhold, 1941) (Ten Dam & Reinhold, 1941)
(latest Rupelian & Chattian) (Chattian & Miocene) (late Chattian & Miocene)

Holotypes from Ellis & Messina Catalogue of Foraminifera

Figure 2: Chattian occurrences of A. guerichi

within the North Sea Basin (green dot = g
photographic  material available, green < d W,
triangle = expected yet no photographic

material available, full circle = area with

occurrence of A. guerichi; small red dot = o O ¥
volcanic activity) (based on Palaeogeographic images of the three studied
map of the Chattian North Sea Basin by Knox ’ Asterigerinoides species with details
et al., 2010) (presence data: Daniels et al, (@)

1993; King, 1994; Mller, 1966; Dill et al., 1997) O

SEM & Optical Light Microscopy

of apertures and their teeth-like

granules

74

* Belgium (Voort Sands) & Netherlands .‘ (%) (@) &=

* Norway & UK (e.g. Lark formation) pored keel

¢ Denmark (several boreholes in Northern-Jutland) 5. N e -~

* NW-Germany (Kassel, Doberg, Wismarer Bucht, etc.)

? -
* Lower Rhine Graben (e.g. Grafenberg Fm) Materials & Methods
« Polish lowlands 2-E-=’““ , e e PO * Microphotography & Scanning Electron Microscopy
Figure 2 Chattian North Sea Basin, adapted from Knox et al. (2010) Specimens from the Chattian Asterigerinoides acme,

V.

Voort Formation in the Hechtel Borehole (A. guerichi
and A. frankei) and from the Miocene Berchem

N\
>
\

_ PHoim-ag; =0.03 . . . - L .
127 ¢ 7 - p— e - Figure 5 Formation in an outcrop in Wilrijk (Asterigerina frankei
e z z P2, B.006-04 ' and A. staeschei.) (see Hooyberghs, 1996)
. = z: % . g z g * Review of past literature
T = ] = ] .
B = Ela £ g * Foram Carbonate Stable Isotope Analysis (IRMS;
= O i = - g 2 D . "o
(O] & Sl v | = > G 10- E] 680 & 63C, .. ) on A. staeschei and other benthics
= o =El 5 o: ks B g H ) foram -foram
& = Gl 2| & g s g (Figure 5)
- u n Q Gl = % S = —= - \ ORCID ID 4
292 = Sle | e 2 g £
BB |5 S 5|3 |s g :
2 32 |2 2|29 7 vons| : [} - Palaeoecological implications for Asterigerinoides: Endosymbiosis or ... ?
8 | 28 | £ 8|5 g B - ] 9 o
S |58 |z 2|: = “© -
s [35 |32 : g
o e 3 Teeth-like granules: guide food particles into aperture (Haynes, 1981)
X 21 @, . . . . .
2 th 05- Elphidium inflatum Nonion boueanum Uvigerina hosiusi E Resemblance to modern Amphlsteglna lessonii (FlgUre 6C) (Hansen & REISSI 1972):
~ 3 . . . . . . .
~ | = 20 g mixotrophic strategy with diatom endophotosymbionts. Could provide an advantage in a
: ) — . e ) N . ) )
zZ | g 2 1 semi-enclosed basin with varying nutrient influx (e.g. during the Late Oligocene Warming
= | £ |:
e | & i in 18
% AE - Large dlfferen_ce in&? Oforarm Event, LOWE).
w | O| = o — - A. staeschei blooms in warmer seasons !
9] Z w| - Evidence for diatom endophotosymbionts to confirm this ? Fiqure 6
S | 9
g :r | | k Asterigerinoides staeschei J
) nsosb [ =& 16
== LT KE e N\ . : M = - - - C
= u§ - 14 Asterigerinoides frankei . 4 v
= wn — . . p ¥y " b g e N
= g Q | | % ofbenthic foram assemblage: In the past, many authors considered A. frankei as a synonym of A. ko - "',; 1 4 YV teeth-like granules
inferred | L. . ] ¢ . =
= E.j = 1 ‘“is".?n“qf%l guerichi (Hofker, 1948; Troelsen, 1954; Batjes, 1958; Odrzywolska-
e more than 40 % Bienkowa & Pozaryska, 1984; Botefur, 2008), but A. guerichi does

\ Figure4  Chattian biostratigraphy, see De Man et al. (2004) J differ morphologically (see below).

. i s : cup-like depressions

] o ] L "N\ | Currentpractice: Asterigerina frankei (Ten Dam & Reinhold, 1941) ’ N e ' : - & | (Leeetal, 2010)
Which characteristics define Asterigerinoides ? This study:  Asterigerinoides frankei (Ten Dam & Reinhold, 1941) g . R i o A
Distinguishing features from Asterigerina according to - shared trait of pored keels + many other resemblances such as ) G = b Per, 1997
Bermudez (1952): hyaline umbonal plug & less convex number of chambers, general chamber arrangement, and
chamberlets to distinguish from Asterigerina teeth-like granules (see Figure 3F).

- No cup-like depressions on the interior side of pores in A. staeschei (Figure 6a) or A.
guerichi (Hansen & Reiss, 1972)

- No physical evidence for the housing of endophotosymbionts like the cups with
elevated honeycomb-like ridges in Amphistegina lessonii (Figure 6b)

- Alternative hypothesis: carnivory of small invertebrates such as Ammonia tepida preying
on nematodes (Dupuy et al., 2010) ?

- Incorrect, opposite examples exist (see Figure 3A & 3C). Morphological distinction of Asterigerinoides guerichi VS sister taxa

This study: Abundant pores in the keel ! * The tip of the last chamberlet of A. frankei lies between the
umbo and the aperture and its keel is sharper (see Figure 3F).
- Occurs in A. frankei, A. guerichi and A. staeschei (clear * Chamberlet convexity of A. staeschei is greater

un Figure 3F), but is not reported for Asterigerina species. y (see Figure 3A & 3C). HOWEVER - more complicated story when comparing stable isotopes (see Figure 5)
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