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Appendix 6
Chapter 6: Supplementary materials and methods 

Fossil pollen

Fossil pollen samples (n=217) from the Lake Bosumtwi 5B sediment core were counted to a minimum of 300 terrestrial pollen grains using a Nikon eclipse 50i binocular microscope at a magnification of 40x and 100x for special identifications. In total 216 pollen taxa were identified to at least family level and a further 425 pollen types were categorised. Identifications were based on Faegri and Iversen, 1989(; Reille, 1995)
. Pollen concentrations were calculated relative to exotic Lycopodium marker tables Stockmarr, 1972()
.

Charcoal

Each of the fossil pollen samples were also analysed for micro-charcoal. Charcoal fragments above 10 μm were counted using a manual cell counter. The minimum charcoal counting sum used was 2000. Micro charcoal concentrations were calculated relative to exotic Lycopodium marker tables Stockmarr, 1972()
.

Nitrogen isotopes

The nitrogen isotope composition of 123 decalcified sample residues was determined at approximately 1.24 m intervals from 150.7 to core top. Briefly, c. 0.6 g sample aliquots were homogenized and treated sequentially with 0.1M and 1M HCl for 24 hr, before being rinsed to neutrality with MilliQ water (18.2 MΩ cm). Each step, involving a change of reagent or water, was preceded by centrifugation (10 min at 1500 rpm) to prevent the loss of fine material in suspension. The nitrogen isotopic composition (15N) of the dried re-homogenized residues was then determined using a Thermo Flash HT elemental analyzer equipped with a Thermo zero-blank device coupled to a Thermo MAT 253 mass spectrometer (EA-MS). Data are expressed following the guidelines for the reporting of stable isotope measurement results Coplen, 2011()
, the quantity relative nitrogen 15N, is defined by the relation:
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Where R is the isotope-number ratio, N(15N)/N(14N), of the two isotopes of nitrogen in specimen P, and the equivalent parameters follow for the international measurement standard Air. The average 15N of IAEA NO3 and the in-house urea standard was found to be 4.6 ± 0.12 ‰ (1 ) and -0.9 ± 0.12 ‰ (1 ) respectively. The measured 15N value for IAEA NO3 is within uncertainly of certified published values (4.7 ± 0.2 ‰) demonstrating the accuracy of our protocol. As a true estimate of our precision, six aliquots of sample 52E-1 75-75.5 cm (140.6 meters composite depth, 482.8 kyr) were analyzed, returning a standard deviation of 0.45 ‰ (1 ). These samples were run on multiple days and consequently represent the uncertainty of the reported 15N of organic residues from Lake Bosumtwi (Fig. 6.2).    

Table S1: Ecological groupings of fossil pollen taxa included within this study. Vegetation biomes from Olson, (2001). 
	Biome
	Pollen taxa identified (>2 %)

	Deserts and Xeric Shublands
	Amaranthaceae

Farsetia

Euphorbiaceae jatropha

	Tropical and Subtropical Grasslands, Savannah and Shrublands
	Poaceae

Hannoa

Melastomataceae/Combretaceae

Combretaceae (Guiera)

Securinega

	Tropical and Subtropical Moist Broadleaf Forest
	Moraceae

Alchornea

Apocynaceae

Burseraceae

Celtis

Entada

Fabaceae Baphia
Fabaceae Papilionoideae
Fabaceae Mimosaceae
Holoptelea

Ixora

Macaranga

Medusandra
Panandus

Piperaceae

Pycnanthus

Rubiaceae

Solanaceae

Tetrochidium

Thelypteris

Trema

Uapaca 

Arecaceae

	Montane Grasslands and Shrublands
	Hymenocardia

Olea

Lannea

	Aquatics – low lake level
	Menyanthes trifoliata

Cyperaceae

Typha

	Not classified/common in many biomes
	Alnus

Helleborus

Boraginaceae

Caryophyllaceae
Stachys glutinosa
Anacardiaceae
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