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APPENDIX

PTC MathCad worksheet for calculation of the RSLgi» relationship with
eastern Mediterranean 8180 as measured on the planktonic foraminiferal
species Globigerinoides ruber (white) and Neogloboquadrina pachyderma
(dextral).

Note that, in the list below, we mention “subscript”, but that subscripts are not
offset downward in MathCad notation.

The final work reported in our study used N=500 (N is the number of iterations
for the matrix from which the probability intervals are calculated).

Ap = volume of present-day Atlantic inflow through Strait of Gibraltar
Area = area of Mediterranean Sea

B = net freshwater input from Black Sea

E = evaporation

ea = saturation vapour pressure at temperature of air 10 m above sea-level
es = saturation vapour pressure at sea surface temperature

L = latent heat of vaporisation

P = precipitation

p = total pressure at mean sea level in Pa

ga = saturation mixing ratio at temperature of air 10 m above sea-level
gs = saturation mixing ratio at sea surface temperature

Qin = Atlantic inflow volume (through St. of Gibraltar)

r = relative humidity

R = runoff

res = results matrix

Sinp = present-day inflow salinity (in St. of Gibraltar)

SL = sea level

sl =-SL

subscript “atm” = indicator for value in overlying atmosphere
subscript “c” = indicator for condensation temperature (cloud base)
subscript “in” = indicator of inflow value

subscript “init” = indicator of initial value, changed later in the calculation-loop

«w_.n

subscript “p” = present-day

subscript “s” = summer

subscript “sap” = indicator of past value

subscript “sml” = summer mixed layer

subscript “ssth” = summer sub-thermocline layer (winter water below summer
thermocline)

subscript “w” = winter



subscript “wml” = winter mixed layer

t = residence time

T = water temperature

Ta = air temperature

V = wind speed

Vol = volume

X = excess of evaporation over all freshwater input

z = depth

a = factor for pycnocline shoaling

y = factor for buoyancy loss change

6 = 8180 (oxygen isotope ratio)

0B = mean oxygen isotope ratio of B

dinp= present-day inflow oxygen isotope ratio of water (in St. of Gibraltar)
OR = mean oxygen isotope ratio of runoff

p = density of air at mean sea-level pressure of 1012 mbar

1 = factor for Qin change due to buoyancy loss change (y)

x = fraction of summer mixed-layer depth relative to winter mixed-layer depth
as = water oxygen isotope fractionation factor at evaporation (summer)
aw = water oxygen isotope fractionation factor at evaporation (winter)
acs = water oxygen isotope fractionation factor at condensation (summer)
acw = water oxygen isotope fractionation factor at condensation (winter)
acalc = fractionation factor for oxygen isotopes at calcification

augment = operator for collating columns

ceil = operator for rounding up to nearest integer

rnorm = operator for random number selection from normal distribution
stack = operator for collating rows

submatrix = operator for reading out part of a matrix
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