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 27 

Introduction  28 

Supporting information includes additional information about the use of 29 

hexaperidinioids as a qualitative proxy for nutrient availibility (Text S1) and a 30 

detailed description  of the procedures followed to arrive at estimated benthic 31 

foraminiferal accumulation rates and dinocyst accumulation rates for the 32 

Cretaceous-Paleogene boundary interval of the Okçular section, Turkey (Text 33 

S2). Supporting information also includes photo plates of the most common 34 

benthic foraminiferal taxa (Figures S2 and S3). Datasets provide benthic 35 

foraminiferal and dinocyst counts (Data Sets S1 and S2). Details of the analyses 36 

are explained in the Materials and Methods section in the main article. 37 

 38 

Text S1. 39 

Previous studies have shown that in the Tethys in particular the 40 

hexaperidinioids show strong variations across the K-Pg boundary (Brinkhuis et 41 

al., 1998; Vellekoop et al., 2015). Based on statistical correlations between 42 

palynological records and other paleo-proxies, it has been suggested that this 43 

inferred heterotrophic group is indicative of high nutrient availability and/or 44 

low salinities. (Eshet et al., 1994; Brinkhuis et al,. 1998; Sluijs and Brinkhuis, 45 

2009). Therefore, high abundances of this morphological group can be related to 46 

changes in trophic condition as well as to changes in salinity. Since the Okçular 47 

section is deposited at outer neritic to upper bathyal depths, this locality 48 
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probably represents a relatively distal setting, with little freshwater input. 49 

Therefore, changes in relative abundances of hexaperidinioids are more likely to 50 

reflect changes in nutrient availability rather than changes in salinity. To 51 

nevertheless exclude the possibility that the signals in the palynological record 52 

can be attributed to changes in freshwater input, we tested for a significant 53 

correlation between relative abundances of hexaperidinioids and relative 54 

abundances of terrestrial palynomorphs. Pollen and spores are land-derived and 55 

can therefore be regarded as a proxy for the input of terrestrial-derived material. 56 

Since a hypothetical decrease in salinity would most likely be associated with 57 

increased riverine input, the input of terrestrial-derived material is expected to 58 

increase with decreasing salinity.  59 

Our correlation shows that there is no significant relationship between 60 

the relative abundances of hexaperidinioids and the relative abundances of 61 

terrestrial palynomorphs, r(31) = 0.0089, p > 0.05 (Figure S1). Therefore, in this 62 

study, high abundances of hexaperidinioids are considered indicative of high 63 

nutrient availability in the upper water column, instead increased freshwater 64 

input.  65 

 66 

Text S2. 67 

To estimate the Benthic Foraminiferal Accumulation Rate (BFAR, number of 68 

foraminifera per cm2 per kyr), the number of benthic foraminifera (>63µm) per 69 

gram were calculated. In the foraminiferal records of the Mudurnu-Göynük Basin 70 

there is a decrease in numbers of benthic foraminifera across the K-Pg boundary, 71 

from 600-1100 foraminifera/gram in the Maastrichtian to lowermost Danian 72 

values of 150-750 foraminifera/gram. Using the estimated sedimentation rates 73 
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for the studied interval based on the biostratigraphic age model of Açikalin et al. 74 

(2015) and the estimated average density for the lithologies of the Tarakli Fm 75 

(2.5 g/cm3; Manger et al., 1963) the concentrations of foraminifera may be used 76 

to estimate the BFAR. The resulting estimated BFAR record shows a drastic 77 

decrease across the K-Pg boundary, from 2500-7000 foraminifera/cm2/kyr in 78 

the latest Cretaceous to 225-700 foraminifera/cm2/kyr in the earliest Paleocene. 79 

The benthic foraminiferal accumulation rate does not fully recover until Zone 80 

P1b.  81 

To estimate the dinocyst accumulation rates, here defined as the 82 

preserved cysts that accumulated per cm2 sea floor per kyr, the dinocyst 83 

concentrations in cysts per gram were calculated. In the palynological records of 84 

the Mudurnu-Göynük Basin there is a strong increase in concentrations of 85 

dinocysts across the K-Pg boundary, from Maastrichtian abundances of ~1000-86 

2000 cysts/gram at Okçular, to lowermost Danian values of up to ~14000 87 

cysts/gram, representing a 7 fold increase across the boundary. These high 88 

concentrations occur in the interval correlative to planktic foraminiferal Zones 89 

P0 and Pα, above which concentrations decrease again to ~2500-6500 90 

cysts/gram. Using the estimated sedimentation rates for the studied interval 91 

based on the biostratigraphic age model of Açikalin et al. (2015), the 92 

concentrations of dinocysts (in cysts/cm2/gram) may be used to estimate the 93 

dinocyst accumulation rates. The resulting records show that the estimated 94 

dinocyst accumulation rate shows a general increasing trend across the 95 

boundary interval, with no major changes at the boundary itself, implying that 96 

the change in absolute concentrations of dinocysts at Okçular is mostly related to 97 
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the decrease in sedimentation rates across the K-Pg boundary (Açikalin et al., 98 

2015).  99 

 100 
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 122 

Figure S1 123 

Relative abundances of hexaperidinioids of the Okçular section palynological samples 124 

plotted against the relative abundances of sporomorphs within the same samples. This 125 

plot indicates that the variations of the relative abundances of hexaperidinioids are 126 

likely not related to changes is freshwater input at this locality.  127 

 128 

Figure S2 129 
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Plate 1. SEM images of most common benthic foraminifera found in this study. 130 

1 a, b, c. Angulogavelinella avnimelechi (Reiss). Okçular, 150 cm. 131 

2 a, b, c. Anomalinoides cf. midwayensis. Okçular, -0.5 cm. 132 

3 a, b, c. Anomalinoides praeacutus (Vasilenko). Okçular, 8-9 cm. 133 

4 a, b, c. Cibicidoides cf. hyphalus. Okçular, 49-50 cm. 134 

5 a, b, c. Cibicidoides pseudoacutus (Nakkady). Okçular, 8-9 cm. 135 

6 a, b, c. Cibicidoides sp. 1. Okçular, 74-75 cm. 136 

7 a, b, c. Gyroidinoides depressa (Alth). Okçular, 49-50 cm. 137 

8 a, b, c. Pulsiphonina prima (Plummer). Okçular, 99-100 cm. 138 

9 a, b, c. Gyroidinoides girardanus (Reuss). Okçular, 350 cm. 139 

10 a, b, c. Osangularia plummerae (Brotzen). Okçular, 29-30 cm. 140 

 141 

Figure S3 142 

Plate 2. SEM images of most common benthic foraminifera found in this study. 143 

11 a, b, c. Cibicidoides alleni (Plummer). Okçular, -0.5 cm. 144 

12. Bolivinoides decoratus (Jones). Okçular, 350 cm. 145 

13. Bolivinoides draco draco (Marsson). Okçular, -50 cm. 146 

14. Bulimina arkadelphiana (Cushman and Parker). Okçular, -100 cm. 147 

15. Bulimina prolixa (Cushman and Parker). Okçular, -0.5 cm. 148 

16. Praebulimina carseyae (Plummer). Okçular, -0.5 cm. 149 

17. Eouvigerina subsculptura (McNeil and Caldwell). Okçular, -50 cm. 150 

18. Coryphostoma midwayensis (Cushman). Okçular, 350 cm. 151 

19 a, b. Dorothia oxycona (Reuss). Okçular, 470 cm. 152 

20. Praebulimina reussi (Morrow). Okçular, -100 cm. 153 

21. Gaudryina pyramidata (Reuss). Okçular, 49-50 cm. 154 

22. Oolina orbignyana (Kellough). Okçular, 150 cm. 155 

 156 

.  157 
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 158 

 159 

 160 

  161 
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Figure S1 162 

  163 
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Figure S2 164 

 165 
 166 
 167 
  168 
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Figure S3 169 

 170 
  171 
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 172 
Additional Supporting Information 173 

Captions for Data Sets S1 and S2 174 

  175 

Data Set S1 176 

Benthic foraminiferal counts of Okçular (Excell file) 177 

 178 

Data Set S2 179 

Palynological counts of Okçular (Excell file) 180 

 181 
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0 0 0 1 0 0 0 0 54 2 0 0 0 0 0 0 0 0 0 0 1 0 0
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0 1 0 0 0 0 0 0 0 0 0 0 314 33 0,33 83 13 0
0 3 0 0 0 0 0 0 0 0 0 0 329 27 0,27 81 8 0
0 2 0 0 0 0 0 0 0 0 0 0 325 20 0,20 91 3 1
0 1 0 0 0 0 0 1 0 0 0 0 333 25 0,25 84 12 1
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6 93 0,07 62 14 0 24 4803
2 98 0,02 66 11 0 23 6492
3 94 0,06 57 19 0 24 5544
6 93 0,07 58 18 0 25 6402
3 95 0,05 39 20 0 41 2819
6 94 0,06 51 15 0 34 5210
2 97 0,03 43 28 0 29 3723
5 94 0,06 35 32 0 33 5504
3 96 0,04 45 30 0 25 4769

10 89 0,11 43 23 0 34 14027
6 94 0,06 43 17 0 40 10780
4 95 0,05 38 23 0 39 9188
5 94 0,06 39 28 0 34 8999
6 93 0,07 33 36 0 31 9862
9 89 0,11 39 23 0 38 8866
5 95 0,05 42 21 0 37 9013
5 95 0,05 46 27 0 27 5457
3 97 0,03 50 21 0 28 8622
5 95 0,05 50 20 0 29 8252
3 97 0,03 47 31 0 22 5837
4 96 0,04 46 28 0 26 6036
4 96 0,04 46 31 0 24 5167
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3 97 0,03 39 18 7 36 1709
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3 96 0,04 51 10 0 38 1615
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