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Puerto Rico Hg sites

An initiative of the USGS
Water, Energy and Biogeochemical Budgets (WEBB) program

66000‘ 65030,
18°30'
SAN JUAN :
Rio Grande 0 5 10 km
s . de Loiza > Puerto Rico
p W i, s
:':‘ \\ E
h 2 -
J\ ' Rio Mameye< -
T ] Jamaica Hispaniola >
f | (
5 e
Loiza / \ '
Reservoir od « Luquillo -
» Experigental
, Forest ; g _
Rio Candvanas NOREH 7. A% 2 EQ
’ S SV > » [~
P ° e Hg W Z FRgeh e R e
\(' MERITA M - A e, 6? s &,
p N . ), ) ‘ &7 A I SohmN A T L'AN.TIC
Rio /() % NG s Plain A
Icacos & Sd ot fr Med
‘ IR o
§ 9 * O CEAN
{Gulf of - g‘f b’ ¢
LUQUILLO WEBB STATI: "+ ¢ Z5 o o, & ni/;f?f; Fop
£ /, LT &, ain £
. . p ‘ M METEOROLOGICAL STATI} . '~ '.|,_.-°5 0 750ties < A'F'R J
jo Cayaguds e LRIV ITROCE IS O e Kifomécers
il A STREAMFLOW-GAGING Af ~“mp . s Eo0d o caimss . &
EAN. Py SO TH _\Pfain Doldrums Fracture Zone ™., | S




Hg wet deposition
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Backward trajectories ending at 23 UTC 19 Jul 06

H y S p I I t GDAS Meteorological Data
back
trajectories
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Job 1D 319044 Job Start: Thu Jul 51253:53 GMT 2007
Source 1 lat : 18.3183 lon.:-65.7470 hgts: 500, 1000, 2000 m AGL

Trajectory Direction: Backward Duration: 168 hrs  Meteo Data: GDASA
Vertical Motion Calculation Method: Model Vertical Velocity

Produced with HYSPUT from the NOAA ARL Website (http fwww . arl. noaa goviready/)
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Atmospheric HgP and RGM -- Mountain site
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NEXRAD Echotops

* Represent the
top of the rain-
producing layer
In a cloud.

* Avalilable every
10 minutes
during a rain
event.

« Ranged from
/62 — 16,763 m
In Puerto Rico.




Echotops and rainfall Hg
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Timeline of HJ measurements

05 06 0/ 08 09 10 11 12 13 14 15 16 17 18

Rainfall - Bisley ---EEE

Rainfall - MDN --
Throughfall - Bisley --m

Litterfall - MDN site ---

Air speciation

_
Stream sampling --

Biota sampling
MeHg incubations




Site characteristics

« 18 N, 66 W

 Elevation 485 m (PR20 = 380 m)

» Annual precipitation 3000 mm

 Tropical wet forest (Tabonuco)

 Mean temperature 22 C

» Clean NE Trade Wind air flow

 Ridge top open to ocean, mountains behind
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-meter Bisley tower

Hg wet deposition collector
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PR20 tower after Maria (9/20/2017)

* Lost Maria sample (~400 mm rain)
 Compromised samples, next two months



Wet deposition — old and new site
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Hg wet deposition

Hg concentration, ng L
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Hg wet deposition

Hg concentration, ng L
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Dry deposition

Where it rains 3000 mm per yeatr,
IS dry deposition less important?




Cumulative open and throughfall THg
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Atmospheric mercury deposition
in micrograrm per square meter peryear
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Methylmercury Is low

Median MeHg,

or ng g'1
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MeHg and Me/THg In deposition
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Apportioning Hg deposition

Total Hg

Litterfall | Wet

| deposion

Overall ~ 75 pg m=2yr-



Apportioning Hg deposition
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Apportioning Hg deposition
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Hg In streamwater
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Number of individuals sampled
31 69 72 41 139 193 283 143 137




Conclusions

» Puerto Rico -- highest Hg wet deposition in MDN
 High rain-forming clouds scavenge GOM from upper
free troposphere

 Dry deposition (litterfall) higher than 28 U.S. sites

e Litterfall Hg > Wet Hg > Net throughfall Hg
‘MeHg/THg is low (<<1%) in rain, litter, and streams

« Canopy Is a net source of MeHg

* Hg Is high in runoff but low in biota

 Tropical sites underrepresented In global networks






Seasonal Concentration -
Volume Relations
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Hg wet deposition

Shanley et al., 2015, ES&T  Figure 3
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