Sedimentary Geochemistry Fall 2012.  Problem Set #1
due Sept. 21, 2012 at start of class.
Show all of your work; use as much paper as necessary. It may be helpful to enter this table into a spreadsheet to perform calculations, but be sure to describe each step and calculation that you perform.

	depth (cm)
	
 (%)*
	210Pb (Bq g-1)
	14C  age (yrs)
	13Ctoc (‰)
	

[bookmark: _GoBack]Useful terms, values and relationships:


z = depth (cm)
 = sedimentation rate (cm y-1)
r = mass accumulation rate (g cm-2 y-1)
z* = cumulative mass (g cm-2)

= sediment density (gsed cmsed-3)
 = porosity (cmwater3 cmtotal-3)
1- = fraction solids (cmsed-3 cmtotal-3)
A = (radio)activity (Bq g-1)
N = mass, moles, # of atoms

210Pb t1/2 = 22.3 years
14C t1/2 = 5730 years

= 2.7 g cmsed-3



	0
	90
	264.06
	
	-26.4
	

	2
	81
	181.37
	
	-26.5
	

	4
	77
	107.68
	
	-26.3
	

	6
	76
	60.25
	
	-26.6
	

	8
	75
	32.93
	
	-25.9
	

	10
	75
	17.83
	
	-25.4
	

	12
	75
	9.63
	
	-25.1
	

	14
	75
	5.21
	
	-24.9
	

	16
	75
	2.82
	
	-23.6
	

	18
	75
	1.54
	
	-23.4
	

	20
	75
	0.86
	200
	-26.6
	

	25
	75
	0.23
	251
	-27.9
	

	30
	75
	0.10
	299
	-28.8
	

	35
	75
	0.07
	350
	-26.1
	

	40
	75
	0.06
	438
	-22.4
	

	50
	75
	0.06
	637
	-22.5
	

	60
	75
	0.06
	837
	-22.5
	

	70
	75
	0.06
	1036
	-22.6
	

	80
	75
	0.06
	1239
	-22.4
	

	90
	75
	0.06
	1435
	-22.6
	

	100
	75
	0.06
	1634
	-22.5
	

	
* Porosity (in %) was found to fit a relationship: 



1. Use density and porosity data to calculate the cumulative sediment mass z* (in g cm-2) at each depth.
2. How much 210Pb in this sediment is “supported” by 226Ra decay?  Justify your answer. 
3. Use z* data and 210Pb activity to calculate the mass accumulation rate r for this core.
4. Why is this use of 210Pb limited to the upper ~ 35cm of this core?
5. What is the linear sedimentation rate  derived from 210Pb data between 8-35 cm, where ddz = 0?
6. What is the effective linear sedimentation rate at the sediment-water interface?
7. Use the slope of the relationship between sediment depth and 14C age to calculate linear sedimentation rates, and ,  and sed to calculate r; convince yourself that 5cm≠4100cm. 
8. The Ca2+ concentration in sediment porewaters at 50 cm depth is 21 mg L-1, while at 80 cm depth the Ca2+ concentration in porewaters is 26 mg L-1. How much change in weight percent CaCO3 in the sediment could explain the difference in porewater Ca2+ between these two depths.  
9. Given the difference in age between 50 & 80 cm depth (and assuming that all chan?e in Ca2+ is from CaCO3 dissolution), what is the average CaCO3 dissolution rate in mg CaCO3 y-1?
10. Construct an 2 end-member isotope mass balance to estimate the contribution of aquatic vs. terrestrial organic carbon at each depth in this core, assuming that aquatic phytoplankton 13C = -22 ‰, while soil and forest material 13C = -30 ‰.
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