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“Local and regional geochemical signatures of surface sediments 

from the Cariaco Basin and Orinoco Delta, Venezuela” 

OVERVIEW 

 The “Supplemental Material” provides supporting information for the main text 

and includes: 

Part 1.  Text Sections as follows: 

• “Study Sites and Sampling”,  

• “Geological Setting of Potential Sedimentary Inputs”,  

• “Chemical and Interpretive Methods”, and  

• “Previous Chemical Work on Cariaco Basin Surface Sediments”. 

Part 2.  Supporting figures, referred to as “Supplementary Figure SF-1” through 

“Supplementary Figure SF-6” in main text. 

Part 3.  A “References Cited” for references cited only in the Supplementary Material. 

Part 4.  Supporting tables, referred to as “Supplementary Table ST-1” through 

“Supplementary Table ST-6” in main text.  These tables are supplied in a single separate 

Excel file, with different worksheets for each table. 

*********** 

Part 1.  Text Sections. 

STUDY SITES AND SAMPLING 

The Cariaco Basin is situated off the northern coast of Venezuela and consists of 

two smaller sub-basins that each reach ~ 1400 m water depth (Fig. 1 of the main text). 

Surrounding the basin is a shallow (< 100 m) continental shelf that can be divided into 
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three geographic regions. The southern continental shelf (or Unare Platform) covers the 

area from Cape Codera to the Araya Peninsula. This coastal shelf is relatively wide near 

the central portion of the basin (~50 km), but becomes narrow towards the east and west. 

This region receives mostly fine sediments (silt and clay grain size; Morelock et al., 

1972) from the Tuy, Unare, Neveri, and Manzanare Rivers. The northern shelf, which 

forms a submarine ridge extending from Cape Codera to Margarita Island, has two 

channels that reach about 145 m depth (Richards and Vaccaro, 1956). This area, also 

known as the Tortuga Bank, comprises relict and reworked reef material composed of 

shell and coral fragments (Morelock et al., 1972). The eastern shelf, between Margarita 

Island and Araya Peninsula, is relatively shallow (< 50 m).  Sediments collected in this 

part of the shelf are detrital reworked sands (Morelock et al., 1972). 

We collected 87 surface sediment samples from the shelf (Fig. 1, main text), using 

a Van-Veen grabber, during three oceanographic cruises, namely: 1) September 2003: 

Campaña Óptica e Hidrográfica Región Oriental (COHRO); 2), March 2006: Cariaco 

Sedimentos Plataformales (CASEP); and 3) September 2006: Cariaco Sedimentos 

Plataformales 2 (CASEP2). All cruises were conducted aboard the R/V Hermano Ginés, 

operated by the Fundación La Salle de Ciencias Naturales, Estación de Investigaciones 

Marinas Isla Margarita (FLASA/EDIMAR). Whenever possible, only the uppermost 5 

cm of sediment were collected, however in many cases the sediment-water interface was 

not easily identifiable and therefore the samples are all considered as general surface 

sediments, without any specific age determination. 

Most of the samples collected in the southern and eastern shelf consist of dark 

green to brown muds and silty-sandy muds. Shells and shell fragments are commonly 
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present in many of the samples, comprising the coarser fraction of the silts, and silty-

sandy muds. Most samples collected closer to the mouth of the rivers contain thin black 

layers that likely represent organic matter-rich surfaces. These surfaces are more 

abundant and/or thicker on samples recovered off the Tuy and Manzanares discharge 

areas. In contrast to the southern and eastern shelf, samples from the northern shelf 

contain a more abundant sand fraction. In these samples, clean (very little fine matrix) 

coralline or shell-fragment sands are most common, with some silty sands and silty muds 

collected off the northern coast of Margarita Island.  

 The 20 samples from the shelf off the Orinoco Delta are gravity-cored samples 

collected in 2001 by a Venezuelan Army oceanographic vessel. We use here only 

samples from the top two (2) cm of each core. These samples were freeze-dried, sieved, 

and disaggregated in an agate mortar (Cedillo and Olaya, 2003).  Only the fraction 

smaller than 150µm was used for chemical analysis. 

GEOLOGICAL SETTING OF POTENTIAL SEDIMENTARY INPUTS 

Here we summarize the local geology in the context of potential provenance 

variations for each of the river systems.  

The Tuy River has the highest mean annual discharge-load of all local rivers (~ 12 

x 106 tons/year; Milliman and Syvitski, 1992) with a drainage area of 6600 km2 (Ramírez, 

1990). The northern part of the Tuy watershed drains heavily populated areas, including 

the city of Caracas, and therefore has been profoundly anthropogenically affected 

(Mogollon et al., 1995). The watershed also includes part of the Avila Complex (coastal 

cordillera with Precambrian and Paleozoic granitic gneisses and quartz-feldespathic-

micaceous schists), the Las Mercedes and Chuspita Formation (Jurassic to Cretaceous 
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quartz-calcareous-muscovitic-graphitic-schists), the Las Brisas Formation (quartz-albitic-

muscovitic-chloritic-schists), and part of the meta-volcanic-sedimentary Villa de Cura 

Association (Jurassic to Cretaceous andesitic, basaltic and ultramafic rocks) (Ramirez 

1990).  Mogollon et al. (1995), in a study of the non-polluted tributaries of the Tuy River, 

documented that Fe, Co, Cu, and Mn were higher in sediments from the tributaries that 

drain mafic lithologies (compared to those draining felsic rocks) but were surprised by 

the absence of much higher concentrations of Cr and Ni in most of those streams (high Cr 

and Ni were only observed locally).  

The Unare River, together with the Manzanares and Neverí, has a total discharge 

of 0.51 x 106 tons/year  (Milliman and Syvitski, 1992). The Unare River drains into the 

Unare Lagoon, located on the south-central margin of the basin (Fig. 1). Different 

geological formations are cut by this river (e.g., the Guarico, Quiamare, Quebradón, 

Caratas, and Naricual formations), and consist mainly of various types of Cretaceous-

Tertiary age sedimentary rocks. Longa and Bonilla (1987) reported concentrations of 

some inorganic elements (i.e., Na, Ca, K, Mg, Fe, Al, and Cl) as well as some organic 

indexes for surface sediments from the Unare Lagoon. Bay (1981) and Benitez and 

Gomez (1965) have also studied the chemistry of sediments from this vicinity and their 

results are included in the discussion of Longa and Bonilla (1987). 

The Neverí River discharges its waters close to the city of Puerto La Cruz, in the 

eastern margin of the Cariaco Basin. This river drains sedimentary formations of mainly 

Cretaceous to Paleogene age (e.g., the Chimana, El Cantil, Barranquin, Querecual, and 

San Antonio Formations; Alcántara, 1955). Very little information is available on the 
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inorganic geochemistry of this material (Bonilla et al, 1995; Gamboa et al, 1986) and 

provides only limited data on certain heavy metals (Fe, Cu, Cr, Ni, Zn, Mn, Cd, and Pb). 

 The Manzanares River is another important local river with a drainage basin of ~ 

1652 km2 (Marquez et al, 2002). Its mouth is in the southeastern edge of the shelf close to 

the city of Cumana. Various studies have focused on the Manzanares because of 

environmental concerns (Fernandez et al., 1984; Marquez et al., 2002) but there is little 

information about the chemistry of the sediments carried by this river. Marquez et al. 

(2002) observed a strong correlation (r2 = 0.86) between discharge and rainfall (lowest 

volume flow during January-June), and between suspended matter and discharge-rainfall 

(23-194 mg/l during February-June with up to 880 mg/l in August). Martinez (2002) 

reports concentrations for Cd, Zn, Cu, Cr, Ni, Pb, and Mn in the Cariaco Gulf, east of the 

Manzanares mouth. 

 There are some small mafic rock sequences on Margarita Island (CIEN, 1999). 

Additionally, some of the most abundant lithologies found in the northeastern part of 

Venezuela are Cretaceous metasedimentary rocks from the Manicuare, Carupano and 

Uquire-Macuro formations (greenschist facies such as quartz-rich metaschists, quartzites, 

quartz-rich gneisses, quartz-micaceous schists, graphite-rich schists), and Tertiary and 

Quaternary sedimentary rocks from the Cubagua-Barrigon formations (coralline 

limestones, shales, quartz-rich and calcareous sandstones).  All these rocks are likely to 

have broad Upper Crust (UC) affinities. 

CHEMICAL AND INTERPRETIVE METHODS 

Details of the analytical procedures used in this study are described in Martinez et 

al. (2007) and are typical of sedimentary analyses at Boston University.  Samples were 
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freeze-dried and powdered in an agate mortar and pestle and/or ball mill (depending on 

hardness).  Homogenized splits of 0.05 g of sample were dissolved using a HNO3, HCl, 

HF, and H2O2 microwave-assisted acid digestion method. Major and trace element 

concentrations (including REEs) were measured on bulk samples by inductively coupled 

plasma-mass spectrometry (ICP-MS) and inductively coupled plasma-emission 

spectrometry (ICP-ES) in the Analytical Geochemistry Facility at Boston University. 

Analytical accuracy was confirmed by analysis of certified Standard Reference 

Materials (SRMs).  Analytical precision for the major elements was better than 4% of 

the measured values, with the exception of Si (6-8% of the measured values). Most trace 

element analyses were also precise to within 4% of the measured values, except for Zr, 

Hf, and Ni, with precision of 5-7%. For the Orinoco samples, the elements Ni, Li, Gd, 

Ho, Er, and Yb have precision between 5-10% and Zr, Lu, and Hf between 10-17% of 

the measured values. 

The CaCO3 content was calculated based on “excess” Ca according to: 
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with “t” = total abundance in the sample and “trg” = terrigenous.  The abundance 

of terrigenous material was determined by a normative calculation based on the average 

Al concentration in average Post-Archaen Australian average Shale (PAAS; Taylor and 

McLennan, 1985). 

Q-mode factor analysis was performed according to the procedure described in 

Martinez et al. (2007) and Ziegler and Murray (2007). This statistical technique has been 

used in many provenance studies and/or in cases where a geochemical data set is thought 

to be the result of the combination of multiple end-members (i.e., sources or sedimentary 
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components with distinct chemical characteristics). This multivariate analysis identifies 

statistical end-members, or factors, that explain most of the variability in the input data. 

Interpretations are based on the resultant factor scores (the weight contribution of each 

element to the determination of each factor, hereinafter referred to as simply “scores”), 

compositional scores (the chemical composition of each factor, hereinafter referred to as 

factor “composition”), and square loadings (the proportion of each factor contained in 

each sample). Since the composition of shelf surface sediments is most likely a result of 

the inputs of the various local rivers (and also perhaps eolian sources), by using these 

graphical and statistical tools we attempt to derive the most chemically distinctive areas 

responsible for the compositional gradients that characterize the shelf.   

 The Q-mode factor analysis allows us to identify similarities and differences 

among the samples and regions. Although it is not a major objective of this study to tie 

together the inland source rocks with the individual river supplies (because of the lack of 

inorganic chemical analysis of potential inland source rocks), the resultant end-members 

or factors can give an idea of how many detrital sources are needed to explain the 

composition of these shelf samples. Additionally, the factor compositions and their 

square loadings are used to explore compositional trends and facilitate the discrimination 

of shelf areas in terms of their composition. 

Ideally, if each individual river were to have a unique chemical signature, and if 

these were the only sedimentary sources to the shelf, the factor analysis would yield as 

many factors as there are rivers and, furthermore, the compositional factor scores would 

reflect the chemical characteristic of each one of these rivers. Given the intrinsic 

homogenizing processes of weathering, erosion, and sedimentation, this scenario is truly 
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idealized, and the challenge is to unravel the end members in the appropriate geologic 

and oceanographic context. 

Because it is not clear how to interpret the detrital elemental ratios of high-

carbonate samples, in terms of terrigenous sources (Cullers, 2002), samples from West 

Tortuga and Tortuga-Margarita (northern shelf), as well as some from the Araya-

Margarita area (eastern shelf) are not used here in the statistical treatments of the 

terrigenous component of the shelf samples (total of 22 samples not used). However, 

their values are plotted in various figures for comparison. For the remaining 65 samples, 

special care was placed on those with CaCO3 contents between ~15-30 wt% to avoid 

biased interpretations due to their higher carbonate matrix. Most correlations, statistical 

analyses, and graphics were performed both with and without these samples and any 

significant discrepancy in the results is mentioned in the text or figure captions. 

 
PREVIOUS CHEMICAL WORK ON CARIACO SURFACE SEDIMENTS 
 

Longa and Bonilla (1987) measured Mg, Ca, Na, K, Al, and Fe in sediments from 

the Unare Lagoon, which is almost completely closed to the rest of the shelf and Cariaco 

Basin by a shallow sandy sill. Because their data are from a lagoon associated with the 

Unare River, and because their average Mg concentration of 28% is extremely high 

compared to average basalts (~4%) or pure dolomites (~11%), along with elevated Ca, 

Na, and K, we concentrate here only on the detritally-associated Fe and Al. Indeed, these 

two elements (Al ~ 10%, Fe ~ 4.6%, Longa and Bonilla (1987)) compare well with our 

shelf sediment (Al ~ 6.2%, Fe ~ 3.9%) and to our Unare South area sediments (Al=6.9%, 

Fe=4.3%). The same can be seen if the Al-normalized ratios are compared between the 

two studies. Longa and Bonilla (1987) explained the discrepancies between their results 



 

page S-9, “Supplemental Material” 

and those from Bay (1981) as due to the nature of the surface samples used by Longa and 

Bonilla (1987) and the consolidated sediments studied by Bay (1981). The results of the 

surface samples from our study, for the six elements discussed above, also agree very 

well with those from Bay (1981), confirming that the samples from Longa and Bonilla 

(1987) are not representative, except for Fe and Al.  

We can also compare our elemental compositions to those from Mogollón et al. 

(1995), who studied sediments from non-polluted tributaries of the Tuy River, in order to 

establish the natural background of certain heavy metals and their relationship to their 

source rock. They found the highest values of Fe, Cu, Cr, Ni, and Pb in the southern 

tributaries, which drain mafic and ultramafic materials (in contrast, the northern 

tributaries drain felsic rocks). Our concentrations for the Tuy and Tuy-Tacarigua samples 

are very similar to those from Mogollón et al. (1995) and especially to those draining the 

southern tributaries. Since the heavy metal concentrations for the areas drained by the 

mafic-ultramafic materials are normally higher than those from the polluted tributaries 

and main channel, it is difficult to know what portion of those high values are due to 

pollution, instead of a mafic source. Given that pollution in this area is significant, we 

need to be aware that this issue potentially affects the concentrations of these elements. 

However, Mogollón et al. (1990) later showed that the decreasing order of anthropogenic 

effect on these elements is Pb>Cr>Cu>Ni, with Fe being almost unaffected. Therefore, 

given our suite of elements, only Cr might be potentially compromised by anthropogenic 

processes. These comparisons with previously published results give us confidence that 

the samples collected on the platform are appropriate representatives of material carried 

from the rivers themselves. 
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Supplementary Figure DR1.  Contour plots for terrigenous material, CaCO3, and 
detrital elemental ratios in the southern and eastern parts of the shelf.  Sample locations 
shown as black dots.  Rivers are labeled in the upper left panel for reference.  Data is not 
available for surface sediments in the central basins, therefore contouring both the 
southern and northern shelf in the same map would produce misleading extrapolations. 
The northern shelf average values are shown in color-coded ovals. 
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Supplementary Figure DR2.  Results from factor analysis of detritally-associated 
elements.  (A) Factor scores showing the importance of each element in the definition of 
each factor.  (B) Square factor loadings showing the spatial contributions of each factor. 
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Supplementary Figure DR3.  Comparison of multiple linear regression results and 
measured data of elemental abundances from two-years of sediment trap material from 
the Cariaco Basin Ocean Time Series (gray lines, labeled on lefthand Y-axes, from 
Martinez et al., 2007).  Black lines were calculated using end-member compositions from 
the statistical models.  These contributions were then put into simple elemental mixing 
equations to obtain the “modeled” elemental concentration shown in black (labeled on 
each righthand Y-axis). 
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Supplementary Figure DR4.  Comparison of multiple linear regression results and 
measured data of elemental ratios from two-years of sediment trap material from the 
Cariaco Basin Ocean Time Series (gray lines, labeled on lefthand Y-axes, from Martinez 
et al., 2007).  Black lines were calculated using end-member compositions from the 
statistical models.  These contributions were then put into simple elemental mixing 
equations to obtain the “modeled” elemental concentration shown in black (labeled on 
each righthand Y-axis). 



 

page S-14, “Supplemental Material” 

 
 
 
 
 

 
 
Supplementary Figure DR5.  Comparison of offshore Orinoco delta chemical data (this 
work) to previous geochemical studies in the Orinoco River (Eisma, 1978; Martin and 
Meybeck, 1979). All elemental ratios in g/g.  Data show strong agreement, with the 
exception of Si/Al, Ba/Al, Ca/Al and Sr/Al, which indicate the presence of more biogenic 
material in our particular samples. Samples from the studies cited above are from 
suspended sediments gathered on the Orinoco itself and at the fresh water-sea water 
interface, while those from our study are marine surface samples collected distally off the 
delta (Fig. 1, main text), and are thus indeed likely to include more biogenic material 
(both carbonate and opal) than in the river or inner delta. 
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Supplementary Figure DR6.  (A) Cariaco shelf, Orinoco, and Cariaco trap sample 
fields showing that various regions have characteristic La/Sc ratios. Dashed lines 
represent La/Sc ratio of eolian dust from Sahara, UC, and average basalt (references as in 
Fig. 2 of the main text). (B) Comparison of Ti/Al and Fe/Al of shelf samples with the 
Ti/Al and Fe/Al mixing field (dashed lines) between basalt, UC, and eolian dust. 
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Supplemental Table DR1.  Chemical data for Cariaco Shelf and Orinoco Delta samples.  Major and trace elements.

Trg CaCO3 Si Al Ti Fe Mn Ca Mg Na K P Ba Sr Cr Ni Sc V Zr Li Cu Rb Nb Cs Hf Th Pb

Sample ID Longitude Latitude (wt.%) (wt.%) (wt.%) (wt.%) (wt.%) (wt.%) (wt.%) (wt.%) (wt.%) (wt.%) (wt.%) (wt.%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
Cariaco Shelf
Analytical Reproducibility (% of measured value) 1 1 2 1 3 4 1 3 3 1 3 1 2 3 1 1 1 4 3 4 5 1 5 3 3

Tuy
CASEP-32

65°55.99W 10°22.98N 88 0.2
27.4

8.78 0.523 5.68 0.057 0.90 1.26 1.99 1.70 0.074 434 131 123 63 20 221 80 66 47 102 11.2 5.8 2.1 11.43 22
CASEP-33

65°55.03W 10°24.04N 98 0.1
22.4

9.76 0.535 6.42 0.072 0.94 1.62 2.72 2.10 0.087 555 134 123 69 23 231 63 66 76 112 10.3 6.3 1.8 12.99 31
CASEP-34

65°57.02W 10°24.93N 104 0.7
23.1

10.40 0.589 7.02 0.083 1.25 1.80 3.21 2.44 0.100 638 153 144 80 25 249 78 59 91 123 13.8 6.7 2.0 13.93 35
CASEP-36

65°58.03W 10°26.03N 92 2.8
25.7

9.22 0.551 6.02 0.078 1.96 1.49 2.42 2.00 0.088 578 148 123 70 22 205 69 50 73 108 13.1 5.7 1.8 11.39 29
CASEP-37

65°58.07W 10°29.04N 101 0.5
23.4

10.09 0.547 6.48 0.059 1.14 1.51 2.24 2.17 0.088 545 157 140 73 23 246 86 79 53 123 11.9 7.4 2.3 13.29 28
CASEP-38

66°01.03W 10°29.05N 104 0.1
26.9

10.38 0.586 6.85 0.100 1.02 1.64 2.43 2.19 0.090 565 147 140 74 23 228 74 73 68 124 32.9 6.9 2.0 13.40 34
CASEP-39

66°00.98W
10°32.06N 100 0.2

23.1
10.03 0.551 6.53 0.083 1.03 1.70 2.92 2.18 0.091 561 156 138 68 23 230 78 76 52 121 12.6 7.0 2.0 13.64 29

CASEP-40
65°57.92W

10°32.06N 90 2.8
21.2

9.01 0.486 5.65 0.051 1.95 1.62 3.19 2.02 0.085 479 216 127 65 20 207 62 73 42 112 10.9 6.5 1.8 13.09 24
Average 97.1 0.9 24.1 9.71 0.55 6.33 0.07 1.27 1.58 2.64 2.10 0.088 544 155 132 70 22 227 74 68 63 116 14.6 6.5 2.0 12.89 29

Stdev 6.3 1.2 2.2 0.63 0.03 0.51 0.02 0.44 0.16 0.44 0.21 0.007 62 27 9 5 2 16 8 9 17 8 7.5 0.6 0.2 0.96 5
min 87.8 0.1 21.2 8.78 0.49 5.65 0.05 0.90 1.26 1.99 1.70 0.074 434 131 123 63 20 205 62 50 42 102 10.3 5.7 1.8 11.39 22
max 104.0 2.8 27.4 10.40 0.59 7.02 0.10 1.96 1.80 3.21 2.44 0.100 638 216 144 80 25 249 86 79 91 124 32.9 7.4 2.3 13.93 35

Tuy-Tac
CASEP-24

65°37.92W 10°21.06N 54 18.2 22.617 5.41 0.334 3.50 0.031 7.80 1.00 1.66 0.96 0.084 233 425 81 41 12 127 78 47 21 62 7.9 3.9 2.1 8.12 13
CASEP-27

65°44.08W 10°22.96N 74 16.1 21.282 7.45 0.406 4.67 0.034 7.13 1.28 2.03 1.35 0.136 335 411 105 50 16 162 71 59 27 85 9.5 5.2 1.9 11.07 17
CASEP-30

65°52.07W 10°26.98N 89 5.9 20.991 8.87 0.493 5.61 0.040 3.19 1.54 2.88 1.72 0.093 418 249 123 65 19 202 76 73 38 104 11.7 6.1 2.0 12.01 20
CASEP-19

65°30.03W 10°18.82N 32 10.1 31.504 3.20 0.239 2.09 0.015 4.34 0.67 1.42 0.57 0.049 165 239 63 21 7 65 96 26 10 34 5.5 1.9 2.4 4.59 7
CASEP-22

65°36.08W 10°15.98N 91 1.3 23.355 9.07 0.500 5.61 0.033 1.35 1.22 2.42 1.59 0.092 373 174 125 66 19 231 107 75 33 101 11.9 6.7 2.9 13.36 21
CASEP-29

65°52.05W 10°21.01N 84 -0.3 28.317 8.41 0.522 5.46 0.054 0.66 1.15 2.02 1.44 0.080 380 125 115 59 18 207 112 64 40 91 10.9 5.5 3.0 12.29 21



CASEP-20
65°30.09W 10°12.06N 78 -0.4 30.839 7.78 0.506 4.91 0.044 0.58 0.97 2.17 1.27 0.075 312 121 107 49 16 195 130 58 30 82 11.7 5.2 3.5 12.24 18

CASEP-23
65°37.95W 10°15.00N 78 -0.6 26.692 7.80 0.504 4.99 0.041 0.49 0.98 2.02 1.27 0.075 325 116 104 55 17 206 112 61 30 84 10.9 5.2 3.1 12.35 19

CASEP-21
65°36.02W 10°13.94N 68 0.1 31.089 6.81 0.476 4.30 0.036 0.67 0.85 2.25 1.21 0.062 312 112 97 43 15 190 131 52 26 75 11.1 4.6 3.5 11.20 16

CASEP-28
65°44.11W 10°16.98N 71 -0.3 31.196 7.10 0.498 4.61 0.041 0.55 0.84 1.82 1.26 0.068 331 109 101 47 16 188 136 57 30 79 12.4 5.0 3.6 11.45 17

Average 71.90 5.0 26.79 7.19 0.45 4.57 0.04 2.68 1.05 2.07 1.26 0.081 318 208 102 49 15 177 105 57 28 80 10.3 4.9 2.8 10.87 17
Stdev 17.59 7.3 4.37 1.76 0.09 1.09 0.01 2.84 0.25 0.41 0.32 0.023 73 122 19 13 4 49 24 14 8 20 2.13 1.3 0.7 2.61 4

min 32.00 -0.6 20.99 3.20 0.24 2.09 0.02 0.49 0.67 1.42 0.57 0.049 165 109 63 21 7 65 71 26 10 34 5.54 1.9 1.9 4.59 7
max 90.74 18.2 31.50 9.07 0.52 5.61 0.05 7.80 1.54 2.88 1.72 0.136 418 425 125 66 19 231 136 75 40 104 12.4 6.7 3.6 13.36 21

Unare Nor th

COHRO-21
65°02.90W 10°24.92N 22 NA 27.711

2.18 0.148 1.60 0.009 NA 0.71 1.11 0.45 NA 103 542 32 17 5 39 NA 22 8 21 NA 1.3 2.3 3.29 7

COHRO-101
65°01.93W 10°26.97N 22 NA 28.079

2.23 0.177 1.69 0.010 NA 0.70 1.09 0.41
NA

104 485 46 14 5 45 NA 22 8 20
NA

1.3 3.6 3.87 7

COHRO-28
65°22.98W 10°24.95N 21 NA 30.617

2.05 0.165 1.66 0.013 NA 0.59 0.80 0.45
NA

118 443 37 11 4 23 NA
NA NA

21
NA NA

1.7 3
NA

COHRO-27
65°23.09W 10°19.93N 48 NA 26.569

4.79 0.328 2.93 0.019 NA 0.89 1.78 0.90
NA

190 381 85 32 9 83 NA 39 17 45
NA

2.7 4.1 6.39 11
CASEP-16

65°24.98W 10°18.96N 47 18.4 25.531 4.68 0.319 3.02 0.022 7.81 0.89 1.94 0.82 0.106 196 379 81 33 10 96 114 36 17 48 7.8 2.9 2.8 7.18 10
CASEP-8 65°13.06W 10°24.03N 33 17.5 32.407 3.33 0.229 2.25 0.015 7.31 0.76 1.59 0.59 0.046 160 376 58 28 7 65 80 28 12 35 5.4 2.1 2.1 4.85 8

CASEP-17
65°25.02W 10°24.02N 25 18.2 30.862 2.52 0.180 1.99 0.016 7.53 0.71 1.59 0.47 0.085 128 370 48 20 6 52 72 22 8 26 4.4 1.5 1.9 4.06 7

CASEP-7 65°13.12W 10°19.02N 46 17.5 29.009 4.63 0.310 3.00 0.019 7.45 0.82 1.58 0.74 0.071 194 359 78 39 10 103 121 39 17 48 7.1 2.9 3.3 6.69 10
CASEP-10

65°19.08W 10°23.99N 28 15.3 31.371 2.81 0.201 2.02 0.017 6.36 0.68 1.33 0.50 0.048 146 354 52 23 6 57 72 24 10 30 4.9 1.7 2.0 4.26 8

COHRO-22
65°02.90W

10°19.90N 42
NA

28.824 4.16 0.270 2.58 0.017 NA 0.77 1.39 0.72
NA

172 315 73 35 9 85 NA 33 14 41 2.8 3.5 6.65 10

CASEP2-37 65°06.05W
10°18.79N 43 12.6 31.035

4.27 0.293 2.77 0.019 5.43 0.68 1.20 0.63 0.075 186 270 71 29 9 96 100 38 16 47 6.6 2.8 2.7 6.97 10
CASEP-11

65°19.05W 10°19.01N 35 9.9 36.119 3.53 0.258 2.33 0.017 4.27 0.73 1.86 0.58 0.051 164 228 60 24 8 75 91 29 12 35 5.8 2.0 2.4 4.97 8

CASEP2-38 65°06.14W
10°23.75N NA NA NA

NA 0.169 NA NA 9.25
NA NA

NA
NA NA NA

43 NA 54 26 8 24 3.3 1.5 1.5 3.86 7
Average 34 15.6 29.84 3.43 0.23 2.32 0.02 6.93 0.74 1.44 0.60 0.069 155 375 59 26 7 68 88 30 12 34 5.65 2.1 2.6 5.10 9

Stdev 11 3.3 2.86 1.05 0.07 0.54 0.00 1.54 0.09 0.35 0.16 0.022 35 86 17 9 2 25 23 7 4 11 1.48 0.7 0.8 1.47 2
min 21 9.9 25.53 2.05 0.15 1.60 0.01 4.27 0.59 0.80 0.41 0.046 103 228 32 11 4 23 54 22 8 20 3.31 1.3 1.5 3.23 7
max 48 18.4 36.12 4.79 0.33 3.02 0.02 9.25 0.89 1.94 0.90 0.106 196 542 85 39 10 103 121 39 17 48 7.76 2.9 4.1 7.18 11

Unare South



COHRO-49
65°06.97W 10°08.97N 71 NA 26.427

7.08 0.437 4.23 0.025 NA 0.97 1.55 1.16
NA

256 369 97 46 14 157 NA 51 23 78
NA

4.8 4.0 10.96 16
CASEP-12

65°19.09W 10°13.97N 62 12.0 27.714 6.22 0.372 3.92 0.025 5.37 0.90 1.76 1.05 0.117 259 326 92 40 14 152 91 46 21 67 8.4 4.4 2.4 9.44 14

COHRO-50
65°12.95W 10°09.80N 79 NA 26.863

7.85 0.465 4.76 0.033 NA 1.00 1.74 1.34
NA

295 267 100 34 16 175 NA 62 34 91
NA

5.4 4.2 11.93 17
COHRO-23 65°03.00W 10°13.08N 44 NA 32.186 4.36 0.314 2.77 0.016 NA 0.66 1.40 0.73 NA 175 215 76 35 9 103 NA 31 15 41 NA 2.7 3.9 6.45 10
CASEP-15

65°25.06W 10°13.98N 89 1.8 23.714 8.90 0.500 5.46 0.030 1.55 1.23 2.56 1.54 0.093 359 185 119 62 19 218 101 79 30 98 11.1 6.4 2.7 13.88 21
CASEP-6 65°13.05W 10°08.91N 95 0.1 27.582 9.48 0.552 5.94 0.045 0.91 1.08 1.73 1.47 0.069 367 166 120 60 21 235 125 73 45 101 11.6 6.3 3.3 13.53 19

CASEP-13
65°19.04W 10°09.97N 67 1.0 28.221 6.68 0.478 4.27 0.033 1.02 0.85 2.27 1.08 0.071 282 137 97 40 14 175 153 49 25 71 11.9 4.4 4.0 11.03 16

COHRO-13
65°02.02W 10°08.85N 65 NA 31.094

6.46 0.399 3.88 0.019 NA 0.83 1.57 1.10
NA

252 134 90 30 13 162 NA 49 19 72
NA

4.6 3.4 10.01 14

CASEP2-60
65°04.98W 10°10.83N 62 1.2 30.994

6.20 0.390 3.93 0.021 1.06 0.84 1.95 0.91 0.091 245 133 89
NA

13 NA 50 20 65 8.8 4.3 2.7 9.97 14

CASEP2-59
65°05.00W 10°08.00N 72 0.2 32.994

7.24 0.487 4.57 0.025 0.76 0.88 1.74 1.01 0.107 272 131 109 45 16 184 129 55 25 82 12.3 5.1 3.4 11.42 16

CASEP2-60
65°04.98W 10°10.83N 59 1.5 28.625

5.89 0.388 3.63 0.019 1.13 0.78 1.79 0.85 0.081 229 126 101 37 13 144 133 51 22 73 10.8 4.5 3.4 9.38 14
CASEP-14

65°24.88W 10°09.97N 79 -0.3 29.057 7.85 0.522 5.04 0.036 0.63 0.91 1.84 1.28 0.071 316 119 108 51 17 208 124 60 30 86 13.3 5.4 3.3 12.94 19
CASEP-1 65°09.11W 10°09.79N 65 0.0 31.242 6.52 0.459 4.17 0.026 0.61 0.74 1.50 0.98 0.083 268 107 95 39 14 168 130 47 23 67 11.6 4.2 3.4 9.42 14
CASEP-5 65°11.05W 10°10.04N NA NA 35.514 5.18 0.383 3.49 0.022 0.58 0.62 1.45 0.79 0.065 229 91 76 33 11 132 128 36 19 56 8.8 3.5 3.4 7.89 12

Average 70 1.9 29.44 6.85 0.44 4.29 0.03 1.36 0.88 1.78 1.09 0.085 272 179 98 42 15 170 124 53 25 75 10.9 4.7 3.4 10.59 15
Stdev 13 3.8 3.07 1.37 0.07 0.82 0.01 1.44 0.16 0.32 0.24 0.017 51 85 13 10 3 36 18 13 8 16 1.7 1.0 0.5 2.10 3

min 44 -0.3 23.71 4.36 0.31 2.77 0.02 0.58 0.62 1.40 0.73 0.065 175 91 76 30 9 103 91 31 15 41 8.4 2.7 2.4 6.45 10
max 95 12.0 35.51 9.48 0.55 5.94 0.04 5.37 1.23 2.56 1.54 0.117 367 369 120 62 21 235 153 79 45 101 13.3 6.4 4.2 13.88 21

Never i Nor th

COHRO-10
64°42.90W

10°20.00N 83 NA 21.256
8.32 0.409 4.55 0.018 NA 1.18 1.73 1.50

NA
320 384 123 52 16 205 NA 68 27 107

NA
7.0 2.6 12.94 18

COHRO-15
64°48.09W 10°17.07N 77 NA 22.669

7.74 0.400 4.42 0.019 NA 1.13 1.71 1.32
NA

288 362 106 55 15 164 NA 53 24 89
NA

5.4 2.2 9.98 15

CASEP2-36
64°54.02W

10°17.96N 70 14.7 23.735 7.02 0.417 4.20 0.023 6.52 1.16 2.20 1.13 0.119 277 350 105 50 15 152 101 66 36 78 9.3 5.1 2.8 11.75 16

CASEP2-39
64°49.91W 10°21.90N 30 15.9 28.116

2.98 0.192 2.33 0.013 6.65 0.72 1.22 0.46 0.058 140 334 50 24 6 71 60 28 10 33 4.0 2.0 1.5 5.02 7
COHRO-12 64°53.05W 10°14.05N 90 NA 24.105 9.01 0.487 5.10 0.022 NA 1.20 1.87 1.57 NA 333 209 120 53 18 191 NA 64 28 85 NA 6.5 3.4 13.62 19

Average 70 15.3 23.98 7.01 0.38 4.12 0.02 6.58 1.08 1.74 1.19 0.089 272 328 101 47 14 157 80 56 25 78 6.6 5.2 2.5 10.66 15
Stdev 24 0.9 2.57 2.37 0.11 1.06 0.00 0.09 0.20 0.35 0.44 0.043 77 69 30 13 4 52 29 17 9 28 3.8 2.0 0.7 3.44 5

min 30 14.7 21.26 2.98 0.19 2.33 0.01 6.52 0.72 1.22 0.46 0.058 140 209 50 24 6 71 60 28 10 33 4.0 2.0 1.5 5.02 7
max 90 15.9 28.12 9.01 0.49 5.10 0.02 6.65 1.20 2.20 1.57 0.119 333 384 123 55 18 205 101 68 36 107 9.3 7.0 3.4 13.62 19



Never i South

CASEP2-34
64°44.94W 10°13.06N 80 3.4 22.528

7.95 0.405 4.56 0.016 2.08 1.06 2.06 1.31 0.121 306 211 124 55 15 204 100 68 24 94 11.2 6.3 2.7 12.92 17

CASEP2-32
64°46.72W 10°11.06N 85 1.4 23.976

8.51 0.456 5.15 0.017 1.33 1.13 2.29 1.38 0.130 329 179 129 59 17 236 110 68 24 96 10.8 6.7 3.0 15.32 24

CASEP2-33
64°45.93W 10°12.03N 77 1.6 20.594

7.68 0.404 4.58 0.015 1.36 1.07 2.16 1.17 0.117 284 164 123 50 14 198 103 70 23 95 11.5 6.4 2.8 12.99 17

CASEP2-29
64°45.10W 10°10.90N 84 0.1 29.032

8.42 0.460 5.03 0.015 0.83 0.95 1.80 1.38 0.122 351 149 130 61 16 244 134 72 25 96 12.0 6.5 3.6 15.60 21

CASEP2-30
64°45.95W 10°10.10N 83 0.1 31.309

8.26 0.446 4.93 0.015 0.82 0.93 1.74 1.31 0.121 341 141 141 59 16 227 126 78 27 102 12.4 6.8 3.5 16.50 21
Average 82 1.3 25.49 8.16 0.43 4.85 0.02 1.28 1.03 2.01 1.31 0.122 322 169 129 57 15 222 115 71 25 97 11.6 6.5 3.1 14.67 20

Stdev 3 1.3 4.51 0.34 0.03 0.27 0.00 0.52 0.09 0.24 0.09 0.005 27 27 7 4 1 20 15 4 2 3 0.6 0.2 0.4 1.62 3
min 77 0.1 20.59 7.68 0.40 4.56 0.02 0.82 0.93 1.74 1.17 0.117 284 141 123 50 14 198 100 68 23 94 10.8 6.3 2.7 12.92 17
max 85 3.4 31.31 8.51 0.46 5.15 0.02 2.08 1.13 2.29 1.38 0.130 351 211 141 61 17 244 134 78 27 102 12.4 6.8 3.6 16.50 24

Manzanares

CASEP2-15
64°12.98W 10°26.98N 25 21.7 30.632

2.46 0.260 2.12 0.004 9.08 0.57 0.70 0.54 0.088 145 383 44 17 5 75 182 22 6 35 10.3 1.7 4.7 8.53 8

CASEP2-14
64°14.03W 10°28.01N 69 8.4 21.988

6.87 0.399 3.35 0.011 3.99 0.81 2.25 1.64 0.086 351 256 91 46 11 206 147 49 29 97 13.5 5.9 4.0 16.10 24

CASEP2-12
64°12.02W 10°27.93N 52 8.8 30.958

5.18 0.415 2.91 0.008 4.16 0.50 1.31 1.15 0.091 282 208 72 36 9 175 195 37 23 75 17.0 4.2 5.3 14.92 20

CASEP2-13
64°13.00W 10°28.01N 57 5.5 28.259

5.67 0.389 2.93 0.012 2.80 0.49 1.32 1.25 0.079 300 173 72 35 9 169 163 41 25 82 14.1 4.8 4.4 15.50 22

CASEP2-11
64°10.99W 10°28.99N 54 5.8 32.663

5.38 0.452 3.05 0.009 3.01 0.44 1.18 1.20 0.106 299 169 70 31 9 172 220 32 28 79 21.3 4.0 6.0 14.67 22

CASEP2-10
64°11.93W 10°28.95N 15 4.8 39.887

1.46 0.126 1.20 0.008 2.12 0.19 0.53 0.30 0.040 103 139 19 10 3 54 117 11 5 21 5.9 1.1 2.9 4.92 7
Average 45 9.2 30.73 4.50 0.34 2.59 0.01 4.19 0.50 1.21 1.02 0.082 247 221 61 29 8 142 171 32 19 65 13.7 3.6 4.6 12.44 17

Stdev 21 6.4 5.83 2.08 0.12 0.80 0.00 2.51 0.20 0.60 0.50 0.022 99 89 26 13 3 62 36 14 11 30 5.3 1.8 1.1 4.60 8
min 15 4.8 21.99 1.46 0.13 1.20 0.00 2.12 0.19 0.53 0.30 0.040 103 139 19 10 3 54 117 11 5 21 5.9 1.1 2.9 4.92 7
max 69 21.7 39.89 6.87 0.45 3.35 0.01 9.08 0.81 2.25 1.64 0.106 351 383 91 46 11 206 220 49 29 97 21.3 5.9 6.0 16.10 24

Araya-Marg
CASEP2-3 64°13.04W 10°44.93N 17 27.6 27.03 1.72 0.166 0.96 0.006 11.29 0.53 1.20 0.34 0.092 95 667 40 9 3 30 35 15 3 19 4.7 1.1 1.0 3.13 4
CASEP2-1 64°14.09W 10°53.93N 30 23.0 28.362 2.98 0.215 1.66 0.009 9.54 0.83 1.31 0.59 0.100 144 645 103 21 6 45 66 29 7 37 6.0 2.3 1.8 5.72 7
CASEP2-4 64°13.02W 10°42.97N 45 22.3 19.97 4.53 0.276 2.52 0.009 9.33 1.25 1.99 0.94 0.144 220 591 94 26 8 70 59 51 12 61 7.8 4.1 1.6 8.46 10

Average 31 24.3 25.12 3.08 0.22 1.71 0.008 10.06 0.87 1.50 0.62 0.112 153 635 79 19 6 49 53 32 7 39 6.2 2.5 1.5 5.77 7
Stdev 14 2.9 4.51 1.40 0.06 0.78 0.002 1.07 0.36 0.43 0.30 0.028 63 39 34 9 2 20 16 18 5 21 1.6 1.5 0.4 2.67 3

min 17 22.3 19.97 1.72 0.166 0.96 0.006 9.33 0.53 1.20 0.34 0.092 95 591 40 9 3 30 35 15 3 19 4.7 1.1 1.0 3.13 4
max 45 27.6 28.36 4.53 0.276 2.52 0.009 11.29 1.25 1.99 0.94 0.144 220 667 103 26 8 70 66 51 12 61 7.8 4.1 1.8 8.46 10

Tor t-Marg



CASEP2-46 65°08.01W 10°55.00N 2 NA 4.0898 0.20 bdl bdl bdl >36 2.91 1.84 0.10 0.043 bdl 3304 NA 3 0.4 NA NA NA NA NA NA NA NA NA NA
CASEP2-47 65°08.15W 11°00.01N NA NA NA NA 0.020 NA NA >36 NA NA NA NA NA NA 21 NA NA 14 bdl 10 bdl bdl bdl bdl bdl bdl bdl
CASEP2-48 65°01.39W 11°05.89N 3 84.2 4.0331 0.34 0.009 0.37 bdl 33.70 2.39 0.87 0.08 0.049 bdl 2822 14 7 1 12 bdl 6 bdl bdl bdl bdl bdl bdl bdl

CASEP2-51
64°47.34W 11°00.65N 4 84.8 5.8521

0.36 0.012 0.51 0.006 33.92 1.52 0.71 0.09 0.053 bdl 2418 19 5 1 12 bdl 7 bdl bdl bdl bdl 0.1 bdl 3

CASEP2-53
64°34.85W 11°04.10N 18 50.2 13.089

1.78 0.122 7.13 0.010 20.28 1.50 1.18 0.48 0.201 84 1065 56 17 4 47 25 28 1 21 3.5 1.2 0.7 3.04 9

CASEP2-54
64°35.17W

11°08.01N 9 80.3 4.9826 0.86 0.057 3.55 0.005 32.20 1.14 0.81 0.20 0.104 42 1788 36 9 2 30 19 21 bdl 11 1.8 bdl 0.5 2.08 4

CASEP2-55
64°23.07W 11°03.91N 21 32.0 26.732

2.07 0.225 1.08 0.013 13.17 0.74 1.17 0.44 0.131 140 742 96 12 4 33 99 14 3 22 5.7 1.0 2.6 3.40 5

CASEP2-56
64°23.24W 11°09.85N 15 39.4 23.459

1.51 0.129 1.01 0.008 15.94 0.84 0.97 0.36 0.096 90 926 41 16 3 26 58 16 2 17 3.3 0.9 1.4 4.04 5
CASEP2-57 64°14.06W 11°06.9N 12 46.8 19.194 1.15 0.080 1.21 0.009 18.84 1.04 1.12 0.25 0.141 63 972 68 14 3 20 20 19 6 11 2.4 0.7 0.6 3.48 5

CASEP2-58
64°14.23W 11°09.83N 7 79.0 4.6833

0.68 0.038 0.68 0.005 31.66 1.09 1.05 0.17 0.079 39 2055 30 6 2 15 17 11 bdl 6 0.6 bdl 0.4 2.51 4
Average 9.93 62.1 11.79 0.99 0.08 1.94 0.01 24.96 1.46 1.08 0.24 0.100 76 1788 42 10 2 23 39 15 3 15 2.9 1.0 0.9 3.09 5

Stdev 6.74 22.1 9.13 0.67 0.07 2.32 0.00 8.73 0.73 0.33 0.15 0.052 37 926 27 5 1 12 33 7 2 6 1.7 0.2 0.8 0.71 2
min 1.95 32.0 4.03 0.20 0.01 0.37 0.01 13.17 0.74 0.71 0.08 0.043 39 742 14 3 0 12 17 6 1 6 0.6 0.7 0.1 2.08 3
max 20.65 84.8 26.73 2.07 0.23 7.13 0.01 33.92 2.91 1.84 0.48 0.201 140 3304 96 17 4 47 99 28 6 22 5.7 1.2 2.6 4.04 9

Or inoco
Analytical Reproducibility (% of measured value) 0 0 %RSD) 8 2 4 3 3 4 NA 1 3 0 2 3 3 2 3 4 1 5 1 17 4 3

A1 60°33.72W 9°44.64N 111 1.8 14.15 11 0.48 5.6 0.050 2 1.40 1.63 2.14 NA 318 190 90 38 17 145 135 98 19 140 12.5 11.0 3.9 19.1 32
A2 60°30.96W 9°45.12N 93 9.2 23.262 9 0.42 5.0 0.043 5 1.40 1.44 1.87 NA 301 352 75 33 15 122 139 79 15 114 11.4 9.2 4.0 15.1 26
A3 60°28.26W 9°45.60N 80 11.5 23.428 8 0.38 4.3 0.032 5 1.30 1.49 1.62 NA 271 374 67 29 13 107 101 70 13 100 10.1 7.9 2.9 13.1 22
A7 60°17.34W 9°47.52N 70 14.7 24.508 7 0.37 3.8 0.028 7 1.09 1.18 1.41 NA 249 461 57 24 11 95 115 56 13 87 10.1 6.6 3.3 11.4 20
A12 60°03.54W 9°49.92N 58 NA 28.309 6 0.39 3.0 0.024 NA 0.75 0.96 1.21 NA 245 238 NA NA 10 NA NA NA NA NA NA NA NA NA NA

A17 59°47.40W 9°52.74N 95 0.8 20.556 10 0.54 5.5 0.034 1.2 0.99 1.34 1.85 NA 383 177 82 34 17 152 130 79 22 119 17.2 7.7 3.9 17.8 29
A21 59°25.80W 9°56.58N 83 18.8 18.325 8 0.39 4.5 0.050 8.3 1.07 1.57 1.75 NA 419 435 68 37 13 123 105 71 22 112 10.7 8.9 3.1 12.8 21
B1 60°18.80W 9°26.82N 81 11.9 23.024 8 0.39 4.1 0.030 5.5 1.34 1.92 1.69 NA 265 360 66 29 12 103 127 71 14 99 10.1 7.9 3.8 12.9 22
B2 60°13.98W 9°27.36N 80 12.6 22.601 8 0.40 4.3 0.035 5.8 1.31 1.77 1.58 NA 268 382 68 30 13 105 108 69 14 102 10.4 8.1 3.3 13.0 23
B3 60°11.40W 9°27.84N 78 17.5 23.123 8 0.39 4.1 0.031 7.7 1.33 1.54 1.62 NA 257 456 65 29 12 99 118 67 13 97 10.5 7.7 3.5 12.5 21
B7 60°00.48W 9°29.94N 29 15.4 31.576 3 0.36 1.8 0.021 6.4 0.58 0.65 0.65 NA 143 357 29 15 5 46 211 28 6 41 10.7 2.9 5.8 5.5 12
B12 59°46.80W 9°32.46N 30 15.0 33.091 3 0.33 3.0 0.024 6.3 0.72 0.78 0.78 NA 184 386 28 15 6 57 183 28 5 40 8.3 2.3 5.5 5.7 12
B16 59°25.02W 9°36.6N 78 1.8 28.816 8 0.55 4.6 0.034 1.4 0.93 1.54 1.69 NA 331 176 70 27 13 112 159 70 15 100 14.2 7.3 4.6 12.9 25
C2 59°39.48W 9°10.38N 29 16.1 28.571 3 0.26 2.1 0.023 6.7 0.78 0.68 0.64 NA 137 428 27 15 5 43 183 30 6 38 5.8 2.7 5.0 5.5 11
C3 59°37.98W 9°12.18N 23 10.9 35.742 2 0.22 1.6 0.017 4.6 0.59 0.55 0.55 NA 137 295 20 11 3 25 122 23 4 30 4.8 1.8 3.2 3.8 8
C9 59°24.18W 9°22.20N 83 0.8 27.588 8 0.54 4.9 0.036 1.1 1.08 1.54 1.86 NA 340 175 71 26 14 113 135 72 14 102 14.2 7.5 3.9 13.2 25
C12* 59°15.90W 9°18.66N 58 40.8 14.499 6 0.31 3.8 0.030 17 1.43 1.48 1.19 NA 200 976 57 30 10 107 92 54 13 77 8.3 6.2 2.7 10.5 20



E1 59°21.96W 8°48.24N 106 6.3 22.264 11 0.48 5.5 0.056 3 1.59 1.85 2.22 NA 353 298 86 35 16 132 122 89 18 142 13.3 11.6 3.6 16.5 29
E2 59°19.26W 8°49.20N 69 10.6 25.804 7 0.40 3.6 0.031 5 1.16 1.34 1.42 NA 246 334 59 27 11 89 148 60 13 90 9.6 7.3 4.4 10.8 19
E3 59°16.74W 8°50.22N 53 12.4 27.521 5 0.31 2.8 0.024 5 0.93 0.97 1.13 NA 202 350 42 20 9 68 118 48 10 71 7.8 5.6 3.4 8.6 15
E8* 59°03.60W 8°55.08N 30 47.8 16.688 3 0.56 2.1 0.031 19 1.27 1.08 0.66 NA 111 1235 36 19 6 62 65 30 8 40 11.2 3.3 1.9 6.5 15
E11 58°50.46W 9°00.00N 94 19.3 19.07 9 0.42 4.6 0.164 9 1.31 2.08 1.99 NA 423 443 72 44 14 119 93 77 24 115 10.9 9.2 2.7 13.2 23

Average* 71 10.9 25 7 0.40 3.9 0.039 5.0 1.1 1.3 1.5 NA 274 333 60 27 11 98 134 62 14 91 10.7 7.0 3.9 11.8 21
Stdev 26 6.0 5 3 0.09 1.2 0.031 2.3 0.3 0.4 0.5 NA 87 97 21 9 4 35 31 22 6 33 2.9 2.8 0.8 4.2 7

min 23 0.8 14 2 0.22 1.6 0.017 1.1 0.6 0.5 0.5 NA 137 175 20 11 3 25 93 23 4 30 4.8 1.8 2.7 3.8 8
max 111 19.3 36 11 0.55 5.6 0.164 8.6 1.6 2.1 2.2 NA 423 461 90 44 17 152 211 98 24 142 17.2 11.6 5.8 19.1 32



Supplemental Table DR2.  Chemical data for Cariaco Shelf and Orinoco Delta samples.  Rare earth elements.

La Ce Pr Nd Sm Eu Tb Gd Dy Ho Er Tm Yb Lu
Sample ID Longitude Latitude (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

CARIACO shelf
Analytical Reproducibility 3 3 2 2 1 5 5 2 6 2 6 5 4 5
(% of measured value)

Tuy
CASEP-32

65°55.99W 10°22.98N 32.6 70.5 7.35 29.7 6.18 1.47 0.81 4.87 4.07 0.79 2.28 0.39 2.32 0.39
CASEP-33

65°55.03W 10°24.04N 31.7 67.7 7.30 29.9 6.31 1.55 0.88 5.28 4.55 0.89 2.55 0.44 2.55 0.42
CASEP-34

65°57.02W 10°24.93N 34.7 73.9 8.49 32.2 6.91 1.53 0.97 5.84 4.97 0.99 3.30 0.50 2.96 0.51
CASEP-36

65°58.03W 10°26.03N 30.0 64.4 6.88 28.1 6.13 1.34 0.85 5.07 4.36 0.85 2.85 0.43 2.63 0.45
CASEP-37

65°58.07W 10°29.04N 34.6 73.8 8.00 31.0 6.46 1.50 0.84 5.03 4.24 0.82 2.41 0.41 2.50 0.42
CASEP-38

66°01.03W 10°29.05N 34.3 74.0 8.18 31.5 6.67 1.61 0.91 5.40 4.60 0.89 2.54 0.44 2.57 0.42
CASEP-39

66°00.98W
10°32.06N

32.8 70.0 7.47 29.2 6.12 1.31 0.81 4.85 4.01 0.78 2.62 0.40 2.41 0.42
CASEP-40

65°57.92W
10°32.06N

33.0 69.1 7.53 30.3 6.05 1.44 0.78 4.78 3.97 0.77 2.25 0.38 2.25 0.37
Average 33.0 70.4 7.65 30.2 6.35 1.47 0.86 5.14 4.35 0.85 2.60 0.42 2.52 0.42

Stdev 1.6 3.4 0.53 1.3 0.31 0.10 0.06 0.35 0.35 0.07 0.34 0.04 0.22 0.04
min 30.0 64.4 6.88 28.1 6.05 1.31 0.78 4.78 3.97 0.77 2.25 0.38 2.25 0.37
max 34.7 74.0 8.49 32.2 6.91 1.61 0.97 5.84 4.97 0.99 3.30 0.50 2.96 0.51

Tuy-Tac
CASEP-24

65°37.92W 10°21.06N 23.5 50.4 5.42 21.9 4.56 1.10 0.63 3.76 3.26 0.64 1.84 0.32 1.87 0.31
CASEP-27

65°44.08W 10°22.96N 29.5 64.0 6.68 26.6 5.54 1.10 0.72 4.39 3.66 0.72 2.39 0.37 2.17 0.38
CASEP-30

65°52.07W 10°26.98N 33.0 70.5 7.52 29.1 5.97 1.39 0.77 4.63 3.85 0.76 2.22 0.38 2.22 0.37
CASEP-19

65°30.03W 10°18.82N 13.3 29.5 3.08 12.1 2.57 0.53 0.36 2.15 1.96 0.39 1.33 0.21 1.23 0.22
CASEP-22

65°36.08W 10°15.98N 35.4 74.7 8.40 30.7 6.16 1.40 0.77 4.59 3.90 0.77 2.28 0.40 2.39 0.41
CASEP-29

65°52.05W 10°21.01N 32.7 69.8 7.37 29.4 6.01 1.42 0.79 4.75 4.07 0.81 2.35 0.41 2.46 0.42



CASEP-20
65°30.09W 10°12.06N 32.1 69.0 7.14 28.5 5.76 1.14 0.75 4.52 3.85 0.77 2.64 0.41 2.53 0.44

CASEP-23
65°37.95W 10°15.00N 32.2 67.8 7.27 29.2 5.82 1.36 0.76 4.57 3.85 0.77 2.26 0.40 2.40 0.40

CASEP-21
65°36.02W 10°13.94N 29.6 63.7 6.71 26.8 5.44 1.08 0.72 4.31 3.72 0.76 2.57 0.40 2.51 0.44

CASEP-28
65°44.11W 10°16.98N 31.6 68.0 7.09 28.3 5.86 1.37 0.76 4.54 3.93 0.79 2.35 0.41 2.54 0.43

Average 29.3 62.7 6.67 26.3 5.37 1.19 0.70 4.22 3.61 0.72 2.22 0.37 2.23 0.38
Stdev 6.4 13.3 1.47 5.5 1.08 0.27 0.13 0.78 0.62 0.12 0.38 0.06 0.41 0.07

min 13.3 29.5 3.08 12.1 2.57 0.53 0.36 2.15 1.96 0.39 1.33 0.21 1.23 0.22
max 35.4 74.7 8.40 30.7 6.16 1.42 0.79 4.75 4.07 0.81 2.64 0.41 2.54 0.44

Unare Nor th

COHRO-21
65°02.90W 10°24.92N

9.2 17.0 2.04 9.0 1.71
NA

0.27 1.44 1.41
NA

0.94
NA

1.05 0.17

COHRO-101
65°01.93W 10°26.97N

10.1 18.6 2.27 10.4 2.11
NA

0.37 1.89 1.92
NA

1.30
NA

1.39 0.22

COHRO-28
65°22.98W 10°24.95N NA NA NA NA NA NA NA NA NA NA NA NA NA NA

COHRO-27
65°23.09W 10°19.93N

18.8 39.7 4.27 19.1 3.81
NA

0.63 3.32 3.15
NA

2.05
NA

2.24 0.36
CASEP-16

65°24.98W 10°18.96N 19.1 42.5 4.51 18.2 3.89 0.81 0.55 3.31 2.96 0.60 2.04 0.32 1.93 0.34
CASEP-8 65°13.06W 10°24.03N 13.7 29.8 3.16 12.5 2.60 0.56 0.37 2.22 2.04 0.42 1.47 0.22 1.36 0.24

CASEP-17
65°25.02W 10°24.02N 11.4 26.3 2.72 11.1 2.51 0.54 0.38 2.28 2.06 0.41 1.36 0.20 1.24 0.22

CASEP-7 65°13.12W 10°19.02N 18.8 41.3 4.38 17.7 3.72 0.92 0.54 3.13 2.92 0.59 1.79 0.32 1.92 0.32
CASEP-10

65°19.08W 10°23.99N 11.8 25.8 2.72 10.8 2.30 0.49 0.32 1.96 1.81 0.36 1.22 0.19 1.16 0.20

COHRO-22
65°02.90W

10°19.90N 17.5 35.2 3.78 17.0 3.24
NA

0.52 2.71 2.58
NA

1.80
NA

1.96 0.31

CASEP2-37 65°06.05W
10°18.79N

18.7 40.9 4.28 17.0 3.60 0.84 0.49 2.82
NA

0.53 1.89 0.29 1.86 0.29
CASEP-11

65°19.05W 10°19.01N 13.5 29.2 3.13 12.5 2.62 0.65 0.38 2.23 2.10 0.42 1.30 0.22 1.39 0.23

CASEP2-38 65°06.14W
10°23.75N

9.9 24.3 2.54 10.2 2.09 0.52 0.28 1.66
NA

0.29 1.06 0.16 0.97 0.15
Average 14.4 30.9 3.32 13.8 2.85 0.67 0.43 2.41 2.29 0.45 1.52 0.24 1.54 0.26

Stdev 3.9 8.9 0.89 3.7 0.77 0.17 0.12 0.64 0.57 0.11 0.38 0.06 0.42 0.07
min 9.2 17.0 2.04 9.0 1.71 0.49 0.27 1.44 1.41 0.29 0.94 0.16 0.97 0.15
max 19.1 42.5 4.51 19.1 3.89 0.92 0.63 3.32 3.15 0.60 2.05 0.32 2.24 0.36

Unare South



COHRO-49
65°06.97W 10°08.97N

37.0 72.4 7.58 35.3 6.88
NA

1.03 5.62 4.97
NA

3.03
NA

3.02 0.46
CASEP-12

65°19.09W 10°13.97N 27.4 60.9 6.43 25.9 5.52 1.10 0.75 4.54 3.79 0.74 2.50 0.37 2.24 0.38

COHRO-50
65°12.95W 10°09.80N

39.7 72.9 7.97 36.7 6.85
NA

1.01 5.45 4.91
NA

3.12
NA

3.16 0.48
COHRO-23 65°03.00W 10°13.08N 18.2 39.6 4.23 19.1 3.95 NA 0.64 3.35 3.18 NA 2.04 NA 2.17 0.34
CASEP-15

65°25.06W 10°13.98N 35.4 74.6 7.73 30.3 6.00 1.16 0.75 4.57 3.75 0.75 2.56 0.39 2.37 0.42
CASEP-6 65°13.05W 10°08.91N 37.6 79.5 8.59 33.9 6.87 1.38 0.91 5.50 4.59 0.91 3.09 0.47 2.82 0.49

CASEP-13
65°19.04W 10°09.97N 29.5 64.8 6.75 26.8 5.63 1.13 0.77 4.55 3.98 0.81 2.76 0.43 2.66 0.47

COHRO-13
65°02.02W 10°08.85N

29.6 60.2 6.43 29.5 5.55
NA

0.83 4.56 3.97
NA

2.55
NA

2.51 0.39

CASEP2-60
65°04.98W 10°10.83N

27.6 61.6 6.39 25.4 5.37 1.25 0.70 4.15
NA

0.70 2.43 0.37 2.29 0.36

CASEP2-59
65°05.00W 10°08.00N

33.9 78.2 7.98 32.8 7.11 1.76 0.96 5.74
NA

0.99 2.92 0.52 3.12 0.51

CASEP2-60
65°04.98W 10°10.83N

28.5 63.3 6.52 26.2 5.54 1.38 0.75 4.49
NA

0.79 2.45 0.44 2.62 0.43
CASEP-14

65°24.88W 10°09.97N 34.9 74.3 8.33 30.4 6.24 1.20 0.81 4.87 4.05 0.80 2.81 0.42 2.56 0.47
CASEP-1 65°09.11W 10°09.79N 28.2 62.8 6.54 26.5 5.71 1.13 0.77 4.58 3.89 0.77 2.64 0.40 2.45 0.43
CASEP-5 65°11.05W 10°10.04N 22.7 50.6 5.25 21.1 4.53 0.93 0.63 3.81 3.38 0.66 2.28 0.36 2.18 0.38

Average 30.7 65.4 6.91 28.6 5.84 1.24 0.81 4.70 4.04 0.79 2.66 0.42 2.58 0.43
Stdev 6.0 11.1 1.22 5.1 0.91 0.22 0.13 0.69 0.57 0.10 0.32 0.05 0.34 0.05

min 18.2 39.6 4.23 19.1 3.95 0.93 0.63 3.35 3.18 0.66 2.04 0.36 2.17 0.34
max 39.7 79.5 8.59 36.7 7.11 1.76 1.03 5.74 4.97 0.99 3.12 0.52 3.16 0.51

Never i Nor th

COHRO-10
64°42.90W

10°20.00N
40.7 71.2 7.82 33.9 5.85

NA
0.80 4.41 3.75

NA
2.36

NA
2.47 0.38

COHRO-15
64°48.09W 10°17.07N

32.6 63.7 6.71 29.2 5.02
NA

0.70 3.89 3.26
NA

2.10
NA

2.17 0.33

CASEP2-36
64°54.02W

10°17.96N 30.0 65.0 6.89 26.9 5.47 1.24 0.70 4.12
NA

0.74 2.58 0.39 2.49 0.39

CASEP2-39
64°49.91W 10°21.90N

12.6 30.3 3.09 12.4 2.47 0.59 0.33 1.95
NA

0.34 1.23 0.19 1.17 0.18
COHRO-12 64°53.05W 10°14.05N 38.7 72.9 7.88 34.7 6.36 NA 0.90 4.91 4.25 NA 2.77 NA 2.83 0.44

Average 30.9 60.6 6.48 27.4 5.03 0.91 0.68 3.85 3.76 0.54 2.21 0.29 2.23 0.35
Stdev 11.1 17.4 1.97 9.0 1.52 0.46 0.22 1.13 0.50 0.28 0.60 0.14 0.64 0.10

min 12.6 30.3 3.09 12.4 2.47 0.59 0.33 1.95 3.26 0.34 1.23 0.19 1.17 0.18
max 40.7 72.9 7.88 34.7 6.36 1.24 0.90 4.91 4.25 0.74 2.77 0.39 2.83 0.44



Never i South

CASEP2-34
64°44.94W 10°13.06N

37.4 79.1 8.15 32.3 6.12 1.45 0.77 4.59
NA

0.81 2.47 0.44 2.58 0.44

CASEP2-32
64°46.72W 10°11.06N

41.0 86.8 8.93 34.2 6.65 1.39 0.83 4.88
NA

0.81 2.88 0.43 2.79 0.42

CASEP2-33
64°45.93W 10°12.03N

37.6 78.5 8.09 31.9 6.13 1.44 0.78 4.69
NA

0.80 2.49 0.44 2.59 0.45

CASEP2-29
64°45.10W 10°10.90N

39.4 83.6 8.72 33.4 6.53 1.41 0.82 4.80
NA

0.80 2.82 0.43 2.76 0.42

CASEP2-30
64°45.95W 10°10.10N

43.8 91.4 9.51 35.9 7.10 1.47 0.85 5.08
NA

0.84 2.97 0.45 2.85 0.44
Average 39.9 83.9 8.68 33.5 6.51 1.43 0.81 4.81 NA 0.81 2.73 0.43 2.71 0.43

Stdev 2.6 5.4 0.59 1.6 0.41 0.03 0.03 0.19 NA 0.02 0.23 0.01 0.12 0.01
min 37.4 78.5 8.09 31.9 6.12 1.39 0.77 4.59 NA 0.80 2.47 0.43 2.58 0.42
max 43.8 91.4 9.51 35.9 7.10 1.47 0.85 5.08 NA 0.84 2.97 0.45 2.85 0.45

Manzanares

CASEP2-15
64°12.98W 10°26.98N

16.9 38.1 3.93 15.5 3.33 0.78 0.52 2.86
NA

0.63 2.00 0.37 2.30 0.39

CASEP2-14
64°14.03W 10°28.01N

42.5 91.3 9.39 35.1 6.57 1.28 0.75 4.50
NA

0.74 2.63 0.40 2.58 0.41

CASEP2-12
64°12.02W 10°27.93N

34.1 73.6 7.52 28.5 5.70 1.15 0.73 4.22
NA

0.80 2.86 0.44 2.87 0.46

CASEP2-13
64°13.00W 10°28.01N

40.1 85.3 8.67 32.5 6.22 1.20 0.73 4.38
NA

0.73 2.65 0.40 2.64 0.41

CASEP2-11
64°10.99W 10°28.99N

35.7 79.6 7.71 30.3 5.96 1.28 0.79 4.65
NA

0.89 2.87 0.55 3.27 0.54

CASEP2-10
64°11.93W 10°28.95N

11.8 28.0 2.72 10.6 2.04 0.43 0.28 1.58
NA

0.31 1.17 0.19 1.23 0.19
Average 30.2 66.0 6.66 25.4 4.97 1.02 0.63 3.70 NA 0.68 2.36 0.39 2.48 0.40

Stdev 12.7 26.4 2.70 9.9 1.84 0.34 0.20 1.22 NA 0.20 0.67 0.12 0.69 0.12
min 11.8 28.0 2.72 10.6 2.04 0.43 0.28 1.58 NA 0.31 1.17 0.19 1.23 0.19
max 42.5 91.3 9.39 35.1 6.57 1.28 0.79 4.65 NA 0.89 2.87 0.55 3.27 0.54

Araya-Marg
CASEP2-3 64°13.04W 10°44.93N 8.8 19.6 2.20 8.6 1.66 0.46 0.23 1.46 NA 0.26 0.78 0.12 0.78 0.15
CASEP2-1 64°14.09W 10°53.93N 15.4 33.1 3.59 14.2 2.94 0.68 0.38 2.26 NA 0.40 1.40 0.21 1.35 0.21
CASEP2-4 64°13.02W 10°42.97N 24.2 50.4 5.40 21.0 4.21 0.91 0.50 3.01 NA 0.48 1.65 0.25 1.54 0.24

Average 16.1 34.3 3.73 14.6 2.94 0.68 0.37 2.24 NA 0.38 1.28 0.19 1.23 0.20
Stdev 7.7 15.4 1.60 6.2 1.28 0.23 0.14 0.78 NA 0.11 0.45 0.06 0.39 0.05

min 8.8 19.6 2.20 8.6 1.66 0.46 0.23 1.46 NA 0.26 0.78 0.12 0.78 0.15
max 24.2 50.4 5.40 21.0 4.21 0.91 0.50 3.01 NA 0.48 1.65 0.25 1.54 0.24

Tor t-Marg



CASEP2-46 65°08.01W 10°55.00N
CASEP2-47 65°08.15W 11°00.01N 2.9 5.0 0.57 2.9 0.55 0.16 0.08 0.53 NA 0.10 0.42 0.06 0.35 0.05
CASEP2-48 65°01.39W 11°05.89N 2.5 4.7 bdl 2.6 0.50 0.16 0.08 0.54 NA 0.11 0.45 0.06 0.35 0.06

CASEP2-51
64°47.34W 11°00.65N

4.1 9.3 1.22 5.0 1.13 0.32 0.15 1.04
NA

0.22 0.65 0.11 0.60 0.09

CASEP2-53
64°34.85W 11°04.10N

9.0 21.2 2.34 9.3 1.83 0.49 0.24 1.63
NA

0.30 0.87 0.14 0.85 0.15

CASEP2-54
64°35.17W

11°08.01N 6.2 15.3 1.71 6.8 1.38 0.36 0.18 1.19
NA

0.22 0.66 0.11 0.65 0.11

CASEP2-55
64°23.07W 11°03.91N

9.6 24.3 2.67 10.6 2.33 0.65 0.36 2.10
NA

0.44 1.41 0.25 1.49 0.25

CASEP2-56
64°23.24W 11°09.85N

10.1 25.3 2.76 11.8 2.49 0.61 0.34 2.08
NA

0.35 1.23 0.18 1.07 0.17
CASEP2-57 64°14.06W 11°06.9N 8.9 23.1 2.51 10.8 2.33 0.56 0.31 1.87 NA 0.32 1.09 0.16 0.93 0.14

CASEP2-58
64°14.23W 11°09.83N

6.0 13.9 1.55 7.1 1.53 0.38 0.22 1.34
NA

0.22 0.83 0.12 0.67 0.10
Average 6.6 15.8 1.92 7.4 1.56 0.41 0.22 1.37 NA 0.25 0.85 0.13 0.77 0.12

Stdev 2.9 8.1 0.78 3.4 0.75 0.18 0.10 0.60 NA 0.11 0.34 0.06 0.36 0.06
min 2.5 4.7 0.57 2.6 0.50 0.16 0.08 0.53 NA 0.10 0.42 0.06 0.35 0.05
max 10.1 25.3 2.76 11.8 2.49 0.65 0.36 2.10 NA 0.44 1.41 0.25 1.49 0.25

Or inoco
Analytical Reproducibility (%) 3.0 2.9 1 2.5 3 4 4 5 7 7 10 9 12

A1 60°33.72W 9°44.64N 50.9 110.8 11.69 44.5 8.67 1.81 1.00 6.16 NA 1.02 2.85 0.44 2.63 0.40
A2 60°30.96W 9°45.12N 42.4 93.8 9.73 39.3 7.44 1.63 0.88 5.37 NA 0.91 2.54 0.39 2.37 0.36
A3 60°28.26W 9°45.60N 37.3 83.3 8.30 34.2 6.59 1.37 0.74 4.62 NA 0.73 2.04 0.31 1.89 0.29
A7 60°17.34W 9°47.52N 33.4 73.4 7.58 30.8 5.89 1.23 0.68 4.20 NA 0.71 2.03 0.32 1.91 0.29
A12 60°03.54W 9°49.92N NA NA NA NA NA NA NA NA NA NA NA NA NA NA

A17 59°47.40W 9°52.74N 51.9 112.7 11.42 45.7 8.90 1.78 0.96 6.05 NA 0.99 2.86 0.45 2.67 0.41
A21 59°25.80W 9°56.58N 38.7 81.5 8.51 34.0 6.42 1.36 0.74 4.58 NA 0.77 2.21 0.34 2.10 0.32
B1 60°18.80W 9°26.82N 36.8 82.1 8.27 33.7 6.60 1.39 0.78 4.70 NA 0.79 2.25 0.35 2.12 0.32
B2 60°13.98W 9°27.36N 38.2 83.9 8.52 34.6 6.74 1.43 0.77 4.84 NA 0.77 2.15 0.33 2.00 0.31
B3 60°11.40W 9°27.84N 36.4 80.3 8.14 33.1 6.40 1.41 0.75 4.63 NA 0.75 2.10 0.34 1.95 0.30
B7 60°00.48W 9°29.94N 17.6 40.2 4.09 16.7 3.27 0.72 0.41 2.49 NA 0.46 1.43 0.23 1.42 0.23
B12 59°46.80W 9°32.46N 16.2 37.2 3.83 15.8 3.16 0.74 0.44 2.55 NA 0.51 1.56 0.25 1.63 0.26
B16 59°25.02W 9°36.6N 40.0 88.9 8.81 35.7 6.97 1.50 0.83 5.04 NA 0.86 2.45 0.38 2.36 0.36
C2 59°39.48W 9°10.38N 14.7 33.4 3.42 13.8 2.72 0.63 0.34 2.09 NA 0.35 1.04 0.16 0.99 0.16
C3 59°37.98W 9°12.18N 10.5 24.4 2.56 9.9 1.94 0.46 0.25 1.49 NA 0.26 0.79 0.12 0.77 0.12
C9 59°24.18W 9°22.20N 41.6 90.6 9.05 36.4 7.02 1.53 0.80 5.00 NA 0.81 2.24 0.36 2.15 0.33
C12* 59°15.90W 9°18.66N 31.6 67.0 7.35 30.1 5.86 1.31 0.71 4.32 NA 0.74 2.08 0.31 1.87 0.28



E1 59°21.96W 8°48.24N 48.9 105.6 10.84 44.0 8.51 1.76 0.92 5.80 NA 0.91 2.51 0.39 2.25 0.34
E2 59°19.26W 8°49.20N 32.2 71.0 7.19 29.2 5.59 1.19 0.64 3.99 NA 0.65 1.84 0.29 1.73 0.27
E3 59°16.74W 8°50.22N 25.2 54.7 5.70 23.0 4.42 0.96 0.51 3.18 NA 0.52 1.47 0.24 1.38 0.22
E8* 59°03.60W 8°55.08N 17.6 37.8 4.17 17.2 3.45 0.78 0.42 2.61 NA 0.43 1.25 0.19 1.11 0.17
E11 58°50.46W 9°00.00N 40.2 85.6 8.71 34.9 6.67 1.37 0.73 4.63 NA 0.75 2.16 0.33 1.95 0.30

Average* 34.4 75.4 7.70 31.0 6.00 1.28 0.69 4.29 NA 0.71 2.03 0.32 1.91 0.29
Stdev 12.2 26.0 2.66 10.5 2.02 0.40 0.21 1.34 NA 0.21 0.56 0.09 0.50 0.07

min 10.5 24.4 2.56 9.9 1.94 0.46 0.25 1.49 NA 0.26 0.79 0.12 0.77 0.12
max 51.9 112.7 11.69 45.7 8.90 1.81 1.00 6.16 NA 1.02 2.86 0.45 2.67 0.41



Supplemental Table DR3.  Summary chemical data for Cariaco Shelf and Orinoco Delta samples (average +/- standard deviation, minimum, and maximum values).

Trg CaCO3 Si Al Ti Fe Mn Ca Mg Na K P Ba Sr Cr Ni Sc V Zr Li Cu Rb Nb Cs Hf Th Pb

(wt.%) (wt.%) (wt.%) (wt.%) (wt.%) (wt.%) (wt.%) (wt.%) (wt.%) (wt.%) (wt.%) (wt.%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
Tuy Average 97 0.9 24.1 9.71 0.55 6.33 0.07 1.27 1.58 2.64 2.10 0.09 544 155 132 70 22 227 74 68 63 116 14.6 6.5 1.98 12.89 29
n=8 Stdev 6 1.2 2.2 0.63 0.03 0.51 0.02 0.44 0.16 0.44 0.21 0.01 62 27 9 5 2 16 8 9 17 8 7.5 0.6 0.20 0.96 5

min 88 0.1 21.2 8.78 0.49 5.65 0.05 0.90 1.26 1.99 1.70 0.07 434 131 123 63 20 205 62 50 42 102 10.3 5.7 1.77 11.39 22
max 104 2.8 27.4 10.40 0.59 7.02 0.10 1.96 1.80 3.21 2.44 0.10 638 216 144 80 25 249 86 79 91 124 32.9 7.4 2.35 13.93 35

Tuy-Tac Average 72 5.0 26.79 7.19 0.45 4.57 0.04 2.68 1.05 2.07 1.26 0.08 318 208 102 49 15 177 105 57 28 80 10.3 4.9 2.80 10.87 17
n=10 Stdev 18 7.3 4.37 1.76 0.09 1.09 0.01 2.84 0.25 0.41 0.32 0.02 73 122 19 13 4 49 24 14 8 20 2.1 1.3 0.66 2.61 4

min 32 -0.6 20.99 3.20 0.24 2.09 0.02 0.49 0.67 1.42 0.57 0.05 165 109 63 21 7 65 71 26 10 34 5.5 1.9 1.88 4.59 7
max 91 18.2 31.50 9.07 0.52 5.61 0.05 7.80 1.54 2.88 1.72 0.14 418 425 125 66 19 231 136 75 40 104 12.4 6.7 3.60 13.36 21

Unare Nor th Average 34 15.6 29.84 3.43 0.23 2.32 0.02 6.93 0.74 1.44 0.60 0.07 155 375 59 26 7 68 88 30 12 34 5.7 2.1 2.61 5.10 9
n=13 Stdev 11 3.3 2.86 1.05 0.07 0.54 0.00 1.54 0.09 0.35 0.16 0.02 35 86 17 9 2 25 23 7 4 11 1.5 0.7 0.83 1.47 2

min 21 9.9 25.53 2.05 0.15 1.60 0.01 4.27 0.59 0.80 0.41 0.05 103 228 32 11 4 23 54 22 8 20 3.3 1.3 1.46 3.23 7
max 48 18.4 36.12 4.79 0.33 3.02 0.02 9.25 0.89 1.94 0.90 0.11 196 542 85 39 10 103 121 39 17 48 7.8 2.9 4.12 7.18 11

Unare South Average 70 1.9 29.44 6.85 0.44 4.29 0.03 1.36 0.88 1.78 1.09 0.08 272 179 98 42 15 170 124 53 25 75 10.9 4.7 3.38 10.59 15
n=14 Stdev 13 3.8 3.07 1.37 0.07 0.82 0.01 1.44 0.16 0.32 0.24 0.02 51 85 13 10 3 36 18 13 8 16 1.7 1.0 0.52 2.10 3

min 44 -0.3 23.71 4.36 0.31 2.77 0.02 0.58 0.62 1.40 0.73 0.06 175 91 76 30 9 103 91 31 15 41 8.4 2.7 2.40 6.45 10
max 95 12.0 35.51 9.48 0.55 5.94 0.04 5.37 1.23 2.56 1.54 0.12 367 369 120 62 21 235 153 79 45 101 13.3 6.4 4.15 13.88 21

Never i Nor th Average 70 15.3 23.98 7.01 0.38 4.12 0.02 6.58 1.08 1.74 1.19 0.09 272 328 101 47 14 157 80 56 25 78 6.6 5.2 2.50 10.66 15
n=5 Stdev 24 0.9 2.57 2.37 0.11 1.06 0.00 0.09 0.20 0.35 0.44 0.04 77 69 30 13 4 52 29 17 9 28 3.8 2.0 0.71 3.44 5

min 30 14.7 21.26 2.98 0.19 2.33 0.01 6.52 0.72 1.22 0.46 0.06 140 209 50 24 6 71 60 28 10 33 4.0 2.0 1.49 5.02 7
max 90 15.9 28.12 9.01 0.49 5.10 0.02 6.65 1.20 2.20 1.57 0.12 333 384 123 55 18 205 101 68 36 107 9.3 7.0 3.40 13.62 19

Never i South Average 82 1.3 25.49 8.16 0.43 4.85 0.02 1.28 1.03 2.01 1.31 0.12 322 169 129 57 15 222 115 71 25 97 11.6 6.5 3.11 14.67 20
n=5 Stdev 3 1.3 4.51 0.34 0.03 0.27 0.00 0.52 0.09 0.24 0.09 0.00 27 27 7 4 1 20 15 4 2 3 0.6 0.2 0.41 1.62 3

min 77 0.1 20.59 7.68 0.40 4.56 0.02 0.82 0.93 1.74 1.17 0.12 284 141 123 50 14 198 100 68 23 94 10.8 6.3 2.69 12.92 17
max 85 3.4 31.31 8.51 0.46 5.15 0.02 2.08 1.13 2.29 1.38 0.13 351 211 141 61 17 244 134 78 27 102 12.4 6.8 3.60 16.50 24

ManzanaresAverage 45 9.2 30.73 4.50 0.34 2.59 0.01 4.19 0.50 1.21 1.02 0.08 247 221 61 29 8 142 171 32 19 65 13.7 3.6 4.57 12.44 17
n=6 Stdev 21 6.4 5.83 2.08 0.12 0.80 0.00 2.51 0.20 0.60 0.50 0.02 99 89 26 13 3 62 36 14 11 30 5.3 1.8 1.07 4.60 8

min 15 4.8 21.99 1.46 0.13 1.20 0.00 2.12 0.19 0.53 0.30 0.04 103 139 19 10 3 54 117 11 5 21 5.9 1.1 2.95 4.92 7
max 69 21.7 39.89 6.87 0.45 3.35 0.01 9.08 0.81 2.25 1.64 0.11 351 383 91 46 11 206 220 49 29 97 21.3 5.9 6.04 16.10 24

Araya-MargAverage 31 24.3 25.12 3.08 0.22 1.71 0.008 10.06 0.87 1.50 0.62 0.11 153 635 79 19 6 49 53 32 7 39 6.2 2.5 1.47 5.77 7
n=3 Stdev 14 2.9 4.51 1.40 0.06 0.78 0.002 1.07 0.36 0.43 0.30 0.03 63 39 34 9 2 20 16 18 5 21 1.6 1.5 0.40 2.67 3

min 17 22.3 19.97 1.72 0.166 0.96 0.006 9.33 0.53 1.20 0.34 0.09 95 591 40 9 3 30 35 15 3 19 4.7 1.1 1.02 3.13 4
max 45 27.6 28.36 4.53 0.276 2.52 0.009 11.29 1.25 1.99 0.94 0.14 220 667 103 26 8 70 66 51 12 61 7.8 4.1 1.78 8.46 10

Tor t-Marg Average 10 62.1 11.79 0.99 0.08 1.94 0.008 24.96 1.46 1.08 0.24 0.10 76 1788 42 10 2 23 39 15 3 15 2.9 1.0 0.89 3.09 5



n=10 Stdev 7 22.1 9.13 0.67 0.07 2.32 0.003 8.73 0.73 0.33 0.15 0.05 37 926 27 5 1 12 33 7 2 6 1.7 0.2 0.84 0.71 2
min 2 32.0 4.03 0.20 0.01 0.37 0.005 13.17 0.74 0.71 0.08 0.04 39 742 14 3 0.4 12 17 6 1 6 0.6 0.7 0.13 2.08 3
max 21 84.8 26.73 2.07 0.23 7.13 0.013 33.92 2.91 1.84 0.48 0.20 140 3304 96 17 4 47 99 28 6 22 5.7 1.2 2.58 4.04 9

Tor t-West Average 9 71.0 3.67 0.95 0.10 0.55 0.005 32.79 1.82 1.17 0.15 0.06 33 2959 25 10 4 24 19 11 8 24 NA 1.6 0.6 1.9 4
n=4 Stdev 9 NA 4.22 0.95 NA 0.38 0.003 5.91 0.51 0.44 0.20 0.02 36 896 11 10 NA 17 NA 9 NA NA NA NA NA 2.1 3

min 4 71.0 0.69 0.38 0.10 0.26 0.003 28.61 1.33 0.84 0.05 0.04 10 2199 17 4 4.2 12 19 5 8 24 NA 1.6 0.6 0.4 1
max 20 71.0 6.66 2.04 0.10 0.99 0.008 36.97 2.49 1.83 0.45 0.08 86 4255 32 22 4 35 19 18 8 24 NA 1.6 0.6 3.3 6

Or inoco Average 71 10.9 25 7.12 0.40 3.94 0.039 5.03 1.08 1.34 1.48 NA 274 333 60 27 11 98 134 62 14 91 10.7 7.0 3.9 11.76 21
n=20 Stdev 26 6.0 5.23 2.63 0.09 1.21 0.031 2.32 0.29 0.45 0.51 NA 87 97 21 9 4 35 31 22 6 33 2.9 2.8 0.8 4.25 7

min 23 0.8 14.15 2.28 0.22 1.60 0.017 1.10 0.58 0.55 0.55 NA 137 175 20 11 3 25 93 23 4 30 4.8 1.8 2.7 3.81 8
max 111 19.3 35.74 11.14 0.55 5.61 0.164 8.59 1.59 2.08 2.22 NA 423 461 90 44 17 152 211 98 24 142 17.2 12 5.8 19.11 32

Table 1 (continued)
La Ce Pr Nd Sm Eu Tb Gd Dy Ho Er Tm Yb Lu
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

Tuy Average 32.97 70.41 7.65 30.24 6.35 1.47 0.86 5.14 4.35 0.85 2.60 0.42 2.52 0.42
n=8 Stdev 1.61 3.42 0.53 1.32 0.31 0.10 0.06 0.35 0.35 0.07 0.34 0.04 0.22 0.04

min 29.99 64.41 6.88 28.09 6.05 1.31 0.78 4.78 3.97 0.77 2.25 0.38 2.25 0.37
max 34.72 73.95 8.49 32.20 6.91 1.61 0.97 5.84 4.97 0.99 3.30 0.50 2.96 0.51

Tuy-Tac Average 29.30 62.74 6.67 26.27 5.37 1.19 0.70 4.22 3.61 0.72 2.22 0.37 2.23 0.38
n=10 Stdev 6.43 13.35 1.47 5.54 1.08 0.27 0.13 0.78 0.62 0.12 0.38 0.06 0.41 0.07

min 13.34 29.53 3.08 12.07 2.57 0.53 0.36 2.15 1.96 0.39 1.33 0.21 1.23 0.22
max 35.39 74.69 8.40 30.73 6.16 1.42 0.79 4.75 4.07 0.81 2.64 0.41 2.54 0.44

Unare Nor th Average 14.37 30.88 3.32 13.79 2.85 0.67 0.43 2.41 2.29 0.45 1.52 0.24 1.54 0.26
n=13 Stdev 3.95 8.93 0.89 3.70 0.77 0.17 0.12 0.64 0.57 0.11 0.38 0.06 0.42 0.07

min 9.22 17.00 2.04 8.98 1.71 0.49 0.27 1.44 1.41 0.29 0.94 0.16 0.97 0.15
max 19.14 42.55 4.51 19.09 3.89 0.92 0.63 3.32 3.15 0.60 2.05 0.32 2.24 0.36

Unare South Average 30.74 65.41 6.91 28.56 5.84 1.24 0.81 4.70 4.04 0.79 2.66 0.42 2.58 0.43
n=14 Stdev 6.03 11.05 1.22 5.11 0.91 0.22 0.13 0.69 0.57 0.10 0.32 0.05 0.34 0.05

min 18.25 39.62 4.23 19.09 3.95 0.93 0.63 3.35 3.18 0.66 2.04 0.36 2.17 0.34
max 39.72 79.52 8.59 36.65 7.11 1.76 1.03 5.74 4.97 0.99 3.12 0.52 3.16 0.51

Never i Nor th Average 30.91 60.60 6.48 27.43 5.03 0.91 0.68 3.85 3.76 0.54 2.21 0.29 2.23 0.35
n=5 Stdev 11.14 17.41 1.97 8.98 1.52 0.46 0.22 1.13 0.50 0.28 0.60 0.14 0.64 0.10

min 12.57 30.25 3.09 12.43 2.47 0.59 0.33 1.95 3.26 0.34 1.23 0.19 1.17 0.18
max 40.73 72.88 7.88 34.71 6.36 1.24 0.90 4.91 4.25 0.74 2.77 0.39 2.83 0.44

Never i South Average 39.85 83.87 8.68 33.54 6.51 1.43 0.81 4.81 NA 0.81 2.73 0.43 2.71 0.43
n=5 Stdev 2.64 5.40 0.59 1.58 0.41 0.03 0.03 0.19 NA 0.02 0.23 0.01 0.12 0.01

min 37.40 78.46 8.09 31.94 6.12 1.39 0.77 4.59 NA 0.80 2.47 0.43 2.58 0.42



max 43.75 91.35 9.51 35.87 7.10 1.47 0.85 5.08 NA 0.84 2.97 0.45 2.85 0.45
ManzanaresAverage 30.18 65.96 6.66 25.40 4.97 1.02 0.63 3.70 NA 0.68 2.36 0.39 2.48 0.40

n=6 Stdev 12.72 26.38 2.70 9.95 1.84 0.34 0.20 1.22 NA 0.20 0.67 0.12 0.69 0.12
min 11.80 27.97 2.72 10.56 2.04 0.43 0.28 1.58 NA 0.31 1.17 0.19 1.23 0.19
max 42.46 91.28 9.39 35.05 6.57 1.28 0.79 4.65 NA 0.89 2.87 0.55 3.27 0.54

Araya-MargAverage 16.11 34.34 3.73 14.61 2.94 0.68 0.37 2.24 NA 0.38 1.28 0.19 1.23 0.20
n=3 Stdev 7.72 15.42 1.60 6.23 1.28 0.23 0.14 0.78 NA 0.11 0.45 0.06 0.39 0.05

min 8.78 19.59 2.20 8.57 1.66 0.46 0.23 1.46 NA 0.26 0.78 0.12 0.78 0.15
max 24.17 50.35 5.40 21.03 4.21 0.91 0.50 3.01 NA 0.48 1.65 0.25 1.54 0.24

Tor t-Marg Average 6.59 15.79 1.92 7.41 1.56 0.41 0.22 1.37 NA 0.25 0.85 0.13 0.77 0.12
n=10 Stdev 2.95 8.14 0.78 3.43 0.75 0.18 0.10 0.60 NA 0.11 0.34 0.06 0.36 0.06

min 2.53 4.70 0.57 2.59 0.50 0.16 0.08 0.53 NA 0.10 0.42 0.06 0.35 0.05
max 10.13 25.31 2.76 11.81 2.49 0.65 0.36 2.10 NA 0.44 1.41 0.25 1.49 0.25

Tor t-West Average 6.25 12.24 1.54 6.04 1.23 0.31 0.18 1.13 1.00 0.21 0.65 0.11 0.61 0.10
n=2 Stdev 5.37 11.05 1.22 4.87 0.91 0.20 0.11 0.67 0.54 0.10 0.31 0.05 0.32 0.06

min 2.45 4.42 0.68 2.60 0.58 0.17 0.10 0.65 0.61 0.14 0.43 0.07 0.38 0.06
max 10.04 20.06 2.40 9.48 1.87 0.44 0.26 1.60 1.38 0.29 0.87 0.14 0.84 0.14

Or inoco Average 34.38 75.45 7.70 31.03 6.00 1.28 0.69 4.29 NA 0.71 2.03 0.32 1.91 0.29
n=20 Stdev 12.21 26.00 2.66 10.52 2.02 0.40 0.21 1.34 NA 0.21 0.56 0.09 0.50 0.07

min 10.54 24.36 2.56 9.88 1.94 0.46 0.25 1.49 NA 0.26 0.79 0.12 0.77 0.12
max 51.92 112.68 11.69 45.74 8.90 1.81 1.00 6.16 NA 1.02 2.86 0.45 2.67 0.41



Supplemental Table DR4.  Correlation coefficients (R-squared).

Si Al Ti Fe Mn Ca Mg Na K P Ba Sr Cr Ni Sc V Zr Li Co Cu Rb Y Nb Cs La Ce Pr Nd Sm Eu Tb
Si 1.00
Al -0.50 1.00
Ti -0.31 0.88 1.00
Fe -0.42 0.96 0.87 1.00
Mn -0.15 0.49 0.50 0.64 1.00
Ca -0.01 -0.27 -0.35 -0.27 -0.14 1.00
Mg -0.61 0.75 0.55 0.81 0.65 -0.05 1.00
Na -0.51 0.66 0.55 0.68 0.49 -0.11 0.78 1.00
K -0.49 0.86 0.75 0.85 0.62 -0.17 0.78 0.68 1.00
P -0.36 0.25 0.17 0.18 0.00 0.01 0.17 0.14 0.16 1.00
Ba -0.37 0.79 0.73 0.84 0.74 -0.20 0.77 0.66 0.96 0.12 1.00
Sr -0.09 -0.09 -0.19 -0.12 -0.10 0.93 0.00 0.04 0.07 0.04 0.12 1.00
Cr -0.51 0.93 0.79 0.89 0.39 -0.27 0.74 0.65 0.74 0.34 0.69 0.07
Ni -0.51 0.91 0.75 0.91 0.54 -0.21 0.81 0.70 0.85 0.24 0.83 0.07 0.89 1.00
Sc -0.43 0.94 0.84 0.99 0.67 -0.26 0.84 0.70 0.85 0.16 0.85 0.10 0.87 0.90 1.00
V -0.37 0.90 0.86 0.83 0.33 -0.43 0.50 0.52 0.77 0.27 0.71 0.20 0.84 0.80 0.78 1.00
Zr -0.06 -0.03 0.01 -0.07 -0.21 0.00 0.26 0.14 0.05 0.01 0.07 0.02 0.02 0.08 0.10 0.01 1.00
Li -0.51 0.88 0.70 0.81 0.28 -0.25 0.63 0.57 0.64 0.31 0.55 0.06 0.91 0.79 0.78 0.82 0.02 1.00
Co -0.06 0.10 0.16 0.13 0.15 0.01 0.13 0.03 0.26 0.11 0.26 0.00 0.04 0.11 0.12 0.12 0.04 0.03 1.00
Cu -0.23 0.62 0.62 0.71 0.79 -0.19 0.67 0.52 0.80 0.03 0.89 0.11 0.51 0.67 0.74 0.51 0.14 0.35 0.26 1.00
Rb -0.52 0.93 0.83 0.87 0.43 -0.29 0.68 0.60 0.91 0.28 0.83 0.08 0.87 0.86 0.84 0.92 0.00 0.82 0.18 0.64 1.00
Y -0.13 0.32 0.44 0.22 0.01 -0.14 0.06 0.09 0.25 0.46 0.21 0.08 0.37 0.26 0.19 0.54 0.30 0.31 0.21 0.13 0.46 1.00
Nb -0.06 0.29 0.44 0.26 0.22 -0.14 0.12 0.09 0.35 0.10 0.33 0.11 0.26 0.24 0.22 0.37 0.12 0.20 0.26 0.26 0.42 0.39 1.00
Cs -0.47 0.92 0.75 0.80 0.26 -0.39 0.57 0.51 0.76 0.29 0.65 0.09 0.90 0.80 0.77 0.92 0.03 0.90 0.08 0.46 0.94 0.41 0.28 1.00
La -0.36 0.67 0.66 0.50 0.07 -0.29 0.25 0.27 0.51 0.40 0.39 0.07 0.64 0.49 0.46 0.81 0.10 0.67 0.09 0.22 0.76 0.77 0.40 0.81 1.00
Ce -0.31 0.65 0.69 0.51 0.08 -0.29 0.23 0.28 0.51 0.40 0.41 0.11 0.63 0.50 0.46 0.84 0.12 0.64 0.11 0.24 0.75 0.80 0.42 0.78 0.97 1.00
Pr -0.35 0.73 0.74 0.59 0.12 -0.30 0.30 0.34 0.58 0.38 0.48 0.10 0.70 0.57 0.54 0.88 0.08 0.70 0.11 0.30 0.81 0.75 0.43 0.84 0.97 0.99 1.00
Nd -0.35 0.74 0.75 0.60 0.13 -0.31 0.30 0.33 0.57 0.40 0.47 0.10 0.70 0.56 0.55 0.87 0.08 0.71 0.10 0.30 0.80 0.76 0.41 0.83 0.97 0.98 0.99 1.00
Sm -0.33 0.78 0.83 0.67 0.20 -0.32 0.36 0.37 0.61 0.38 0.52 0.11 0.73 0.60 0.63 0.86 0.06 0.70 0.11 0.37 0.81 0.74 0.43 0.81 0.91 0.93 0.95 0.98 1.00
Eu -0.37 0.78 0.79 0.71 0.27 -0.30 0.45 0.43 0.62 0.36 0.57 0.16 0.78 0.72 0.68 0.83 0.02 0.72 0.09 0.44 0.83 0.64 0.41 0.81 0.79 0.80 0.83 0.86 0.91 1.00
Tb -0.31 0.74 0.81 0.66 0.24 -0.31 0.38 0.33 0.57 0.36 0.49 0.07 0.69 0.54 0.64 0.75 0.05 0.61 0.11 0.40 0.73 0.69 0.45 0.70 0.79 0.78 0.81 0.86 0.94 0.92 1.00
Gd -0.32 0.79 0.87 0.72 0.28 -0.32 0.42 0.40 0.62 0.35 0.56 0.11 0.73 0.61 0.70 0.82 0.03 0.66 0.12 0.45 0.79 0.66 0.43 0.75 0.80 0.82 0.85 0.89 0.97 0.92 0.98
Dy -0.18 0.70 0.76 0.68 0.36 -0.40 0.35 0.23 0.55 0.21 0.49 0.15 0.62 0.46 0.68 0.70 0.00 0.53 0.47 0.48 0.64 0.97 0.39 0.64 0.77 0.81 0.82 0.87 0.94 0.87 0.98
Ho -0.30 0.71 0.85 0.64 0.24 -0.26 0.35 0.36 0.56 0.36 0.53 0.14 0.69 0.60 0.61 0.79 0.10 0.57 0.17 0.44 0.75 0.74 0.47 0.69 0.77 0.80 0.82 0.85 0.92 0.88 0.98



Er -0.19 0.54 0.70 0.46 0.11 -0.23 0.19 0.22 0.41 0.38 0.36 0.09 0.52 0.37 0.43 0.66 0.18 0.44 0.12 0.28 0.58 0.82 0.40 0.53 0.76 0.78 0.79 0.82 0.87 0.69 0.88
Tm -0.21 0.54 0.73 0.46 0.12 -0.23 0.20 0.22 0.41 0.37 0.38 0.15 0.54 0.42 0.42 0.68 0.23 0.44 0.21 0.29 0.62 0.81 0.49 0.54 0.75 0.78 0.78 0.81 0.85 0.79 0.89
Yb -0.17 0.47 0.65 0.38 0.07 -0.22 0.14 0.15 0.35 0.38 0.28 0.08 0.46 0.30 0.34 0.60 0.29 0.39 0.18 0.21 0.53 0.88 0.47 0.48 0.76 0.77 0.76 0.80 0.84 0.75 0.86
Lu -0.17 0.50 0.73 0.44 0.12 -0.24 0.17 0.20 0.38 0.30 0.33 0.12 0.49 0.34 0.40 0.63 0.26 0.41 0.17 0.26 0.55 0.75 0.46 0.48 0.70 0.74 0.73 0.77 0.82 0.70 0.83
Hf 0.06 -0.03 0.01 -0.06 -0.19 0.00 0.24 0.14 0.04 0.01 0.07 0.01 0.02 0.08 0.09 0.00 0.99 0.02 0.02 0.12 0.00 0.32 0.14 0.02 0.10 0.11 0.08 0.08 0.06 0.02 0.07
Pb -0.34 0.75 0.73 0.74 0.57 -0.25 0.60 0.55 0.91 0.17 0.92 0.14 0.65 0.76 0.73 0.77 0.00 0.53 0.32 0.82 0.85 0.40 0.49 0.69 0.54 0.57 0.62 0.60 0.63 0.65 0.57
Th -0.32 0.63 0.67 0.50 0.10 -0.24 0.25 0.30 0.58 0.38 0.48 0.10 0.60 0.52 0.45 0.83 0.13 0.62 0.25 0.28 0.76 0.77 0.46 0.76 0.92 0.94 0.94 0.91 0.84 0.71 0.68
U -0.11 0.08 0.11 0.02 -0.11 -0.02 0.00 0.00 0.05 0.41 0.01 0.00 0.12 0.03 0.01 0.25 0.46 0.15 0.10 0.01 0.19 0.64 0.20 0.20 0.57 0.56 0.50 0.48 0.37 0.23 0.26



Gd Dy Ho Er Tm Yb Lu Hf Pb Th U

1.00
0.98 1.00
0.96 0.99 1.00



0.87 0.86 0.90 1.00
0.87 0.96 0.96 0.90 1.00
0.83 0.91 0.92 0.93 0.98 1.00
0.84 0.86 0.93 0.92 0.97 0.95 1.00
0.05 0.01 0.11 0.20 0.24 0.31 0.27 1.00
0.63 0.55 0.61 0.48 0.50 0.43 0.45 0.00 1.00
0.72 0.73 0.74 0.73 0.73 0.72 0.68 0.11 0.65 1.00
0.25 0.24 0.28 0.39 0.39 0.47 0.37 0.41 0.10 0.59 1.00



Supplemental Table DR5A.  Total Sediment Factor Scores

Factor 1 Factor 2 Factor 3
Al 95830 2621 73154
Fe 61978 7960 42003
Mn 639 60 ?
Ca ? 147841 43035
Zr 42 9 298
% variability expla45 31 22

1. Analysis includes Ca in order to capture biogenic carbonate component.
2. Similar results are generated when Sr is used.
3. "?" indicates information lost during extra rotation of the statistical analysis.

Supplemental Table DR5B.  Terrigenous  Factor Scores

Factor 1 Factor 2 Factor 3
Al 66264 63289 56193
Ti 1714 4460 11819
Sc 17 ? 14
Rb 65 167 ?
La 5 105 27
Th ? 44 12
% variability expla51 40 8

1. Analysis includes only refractory elements tied to terrigenous components.
2. Different element menus were used, only one result shown.  In short, K, Rb,
and Cr were each rotated through the statistical treatment (the other elements
were left unchanged) with no significant change in results. In order to maintain
an adequate sample-to-variable relation (Reimann et al., 2002), no more than
six of the elements from the data suite discussed in the main text were used
per statistical analysis.
3. "?" indicates information lost during extra rotation of the statistical analysis.

 



Supplemental Table DR6.  Linear Regression Results

Upper Crust Tuy Eolian
Rainy Season 1 45 55 0
Dry Season 1 57 43 1
Rainy Season 2 41 59 0
Dry Season 2 46 53 1
Rainy Season 3 44 55 1

1. Rainy / Dry Season numberings from Martinez et al. (2007).
2. Upper Crust from Taylor and McLennan (1985).
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