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Figure 1.  Bathymetric map of the Guaymas Basin, central Gulf of Califor-
nia, modified from Mortera (2014) with permission.  Location of Core P12 is 
indicated by a red star (27° 52.1129’ N by 111° 41.5062’ W), nearby DSDP 
Hole 480 is shown by a black dot, and the approximate location of the Line 
B seismic reflection profile from DSDP initial report “5. Guaymas Basin 
Slope: Sites 479 and 480” is shown by a white dotted line.  The extent of the 
Yaqui River alluvial fan is outlined in dotted white: Core P12 does not 
receive alluvial input from the Yaqui River. 
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Figure 2.  A) Age-depth relationship for Core P12 radiocarbon dates, and layer 
counting chronology.  Radiocarbon dates indicate that the coretop is ~1300-
years-old, and that the Core P12 record represents ~2800 years of accumulation, 
whereas layer counting suggests only ~1600 years.  B) The difference between the 
radiocarbon and layercounting age-depth curves represent “missing laminae” 
absent from this record due to erosion or patchy deposition.

50



!"##

!$##

%"##

%$##

""##

"$##

&"##

&$##

# '# !## !'# %## %'# "## "'#

((

((

Depth in core (cm)

A
ge

 (y
r B

P)

= radiocarbon dates

= layercounting

~1200-year
discrepancy

# !## !'# %## %'# "## "'#'#
!"##

!$##

%"##

%$##

""##

"$##

&"##

&$##

Depth in core (cm)

A
ge

 D
iff

er
en

ce
 (y

r B
P)

= sigma 2 error

= age di!erence between C14 and layer counting

A

B

~1300-year-old
coretop

51



Figure 3.  Core P12 Ca:Ti, d15N, C:N organic, C:N bulk, and PC 1 (eolian) plotted 
against depth (cm).  Black triangles on the x axis represent depths where 
radiocarbon dates were measured, with error bars.  Breaks in XRF records at 
core section-breaks are an artifact of the core scanning process.
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Figure 4.  ~25cm section of the high resolution core photographs used to 
perform visual layercounting (scale in mm).  Magni!ed insert (right) shows 
example of technique used to mark the center of each light colored lamina-
tion.
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Figure 5.  Principle component 1 (PC 1) accounts for 33% of variance, and is 
heavily in!uenced by K, Fe, Ti, Al, and Sr, elements with a detrital terrigenous 
source.  Because Br, Cl, and S exert only a very weak in!uence on PC 1 (-0.014 
and -0.143, respectively), variations in water content are not likely to exert 
signi"cant in!uence over PC 1.  
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Figure 6.  High percent cover coccoliths in smear slide analysis (pie charts) 
coincide with peaks in Ca:Ti ratio, which is interpreted as a proxy for coccolith 
content, and is also related to TC:TN and TOC:TN. 
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Figure 7.  Core P12 records of Ca:Ti, δ15N, TC:TN, TOC:TN, and weight % nitro-
gen plotted against age.   A major change at 2800 yr BP is observed, and a 
transition strati"ed to strong upwelling conditions driven by southward 
displacement of the ITCZ is interpreted.  Pink stars indicate the radiocarbon 
dates used for age control on the record of Perez-Cruz (2013). 
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Figure 8.  Spectra of variability in Ca:Ti and PC  1 records.   Important peaks are 
indicated with periodicity in years, the % variability within core section in 
parenthesis, and the band of frequencies across which % variability was calcu-
lated  in brackets.
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Supplementary Figure 1.  Modi!ed from Pares-Sierra et al. (2003).  Seasonal 
surface winds in the Gulf of California during a.) December-January-February, 
b.) March-April-May, c.) June-July-August, and d.) September-October-
November.  Strong NW winds dominate the Guaymas Basin in the winter.  
Summer winds weaken and become NW to W, but do not reverse to SE as 
previously suggested.  Star indicates the approximate location of Core P12.
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Supplementary Figure 2.  Images reproduced from DSDP initial report “5. Guaymas 
Basin Slope: Sites 479 and 480”.  A) Seismic re!ection pro"le of Line B with notice-
able unconformaties traced with dashed line.  Unconformities suggest slumping, 
soft sediment deformation, or mass-wasting events near the Core P12 site.  B) Map 
showing position of DSDP hole 480 (black dot) and Core P12 (red star) relative to 
seismic line B (bold black line).  C) Basin-scale interprative sketch of seismic pro"le, 
showing truncated, deformed, and folded beds near DSDP 480 and Core P12.
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Supplementary Figure 3.  δ13C organic changes from-20.62‰ before 2800 
ybp to -20.74‰ after 2800 ybp (p < 0.0494).  Because this 0.12‰ change is 
within the 0.2‰ precision of the stable isotope measurements, the trend is 
not interpreted.  Mean δ13C values suggest marine organic matter.
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Supplementary Figure 4.  A) Results of test-run where A-half and W-half 
samples from identical depths were compared.  (B) Calculated di!erence 
between A-half and W-half samples for each of the four 50cm bins.  Squares 
indicate di!erences calculated using only samples fromt the test-run where 
A-half and W-half samples from identical depths were directly compared, 
diamonds indicate di!erences calculated using binned means from the full 
set of all A-half and W-half data (not necessarily taken from identical depths).  
The "nal correction applied to A-half data is the average of results from these 
two methods for each 50cm bin.  
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Supplementary Figure 5.  Weight percent Nitrogen (top), NMAR calculated 
using a sedimentation rate derived from layer counting (center) and by 
radiocarbon (bottom).  Due to the high variations in apparent sedimentation 
rate derived from either layercounting or 14C dating, any variability in NMAR 
is masked by variability in sedimentation rate.  Therefore, wt% Nitrogen is 
considered a more useful paleoceanographic record than NMAR for Core 
P12.  
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Supplementary Figure 6.  Excess 210Pb is observed in the upper 25cm of 
core P12, but does not show a pattern of exponential decay that can be 
used to establish chronology. 
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Supplementary Figure 7.  Three smear slide images under normal light (left 
column) and cross-polarized light (right column).  Distinctive pinwheel extinc-
tion patterns make the coccoliths apparent under cross-polarized light.  An 
example of this pinwheel extinction is indicated by a black arrow in each 
image.  Images A, B, E and F show 25x magni!cation, whereas Images C and D 
show 40x magni!cation.  
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Supplementary Figure 8.  Principle components 1-4 z-scores in table form, 
and plotted against depth in core (cm).  Breaks in data are at transitions 
between ~1m core sections, where core casing and coverings prevent mea-
surements for ~4.5cm.   PC 1 represents detrital input of K, Fe, Ti, Al, Sr, and Zr, 
and is not strongly in!uenced by any of the water content related elements 
(S, Br, Cl).  PC 2, 3 and 4 are strongly in!uenced by S, Br, and Cl, and thus likely 
represent water content and porosity. 
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Supplementary Figure 9.  Bold black line shows the simpli!ed age model 
applied to XRF data for use in spectral analysis.  This crude age model mini-
mizes changes in sedimentation rate while remaining within 1 sigma error of 
each radiocarbon date.  
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5(=&2//,!-.,!C+'72,!W.,!j'@2+',!C.,!3=//2+N0+%2+,!T.,!<0&>2**0,!W.,!0&7!3=++08,!6.,!IHH[,!

C/0&M*)&!+2?A)&?2!*)!A(8?'>0/!B)+>'&%!'&!*(2!G=/B!)B!W0/'B)+&'0F!9)=+&0/!)B!
C/0&M*)&!-2?20+>(,!@.!I",!&).!II,!A.!#;IZR#;#[.!

!
5(=&2//,!-.,!C+'72,!W.,!50AA0,!:.,!0&7!3=//2+M0+%2+,!T.,!IHHS,!L0+@2!T)+D0*')&!'&!*(2!G=/BR

)BRW0/'B)+&'0!R!K&?'%(*?!B+)D!5'D2R<2+'2?!<27'D2&*!5+0A!<0DA/'&%!0&7!-2D)*2R
<2&?'&%F!\=0*2+&0+8!<>'2&>2!-2@'2E?,!@.!I#,!&).![,!A.!YJIRn.!

!
5(=&2//,!-.!W.,!IHH",!<20?)&0/!0&7!0&&=0/!@0+'01'/'*8!'&!A0+*'>/2!B/=]2?!'&!*(2!G=/B!)B!

W0/'B)+&'0F!$!+2?A)&?2!*)!>/'D0*2!B)+>'&%F!622AR<20!-2?20+>(!C0+*!KR
O>20&)%+0A('>!-2?20+>(!C0A2+?,!@.!YJ,!&).!I#,!A.!#;JHR#;"S.!

!
U('*2,!$.!:.,!T)?*2+,!-.!$.,!P2&'*2^RQ2/?)&,!W.!-.,!30?h=2,!C.,!L2+72&8,!:.,!C)AA,!P.!Q.,!

$+*(=+,!N.!:.,!0&7!C+0(/,!T.!G.,!Q'*+)%2&!B']0*')&!'&!*(2!G=/B!)B!W0/'B)+&'0!0&7!*(2!
:0?*2+&!5+)A'>0/!Q)+*(!C0>'B'>F!C+)%+2??!'&!O>20&)%+0A(8,!@.!I;H,!A.!IRIZ.!

!




