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ofl.2 units. Much higher concentrations ofHg{2.3x), base cations (Ca2+,K+, Mg2+; 3-18x) and certain
trace metals (A1, Ni, Cu, Mn, Rb, Sr; 2-34x) were observed in throughfall than in cloud water. These results

suggest that despite recent reductions in S inputs to the atmosphere, cloud water remains highly acidic and
can leach important nutrients from tree foliage. Cloud water dcposited an average of 0.42 :!: 0.12 mm H2O

hr' and a total of279 ng m-2 Hg to the forest floor during three non-precipitating cloud events. Estimated

cloud water deposition ofHg was 7.4 mg m-2 for the period August 1 -October 31. Cloud events likely

deposit significant annual amounts of water, mercury, and other pollutants to the high elevation ecosystem at
Mt. Mansfield.

Table 1 -~timated annual cloud water deposition at m)untain locations in the

northeastern United States.

Year Cloud H2O Cloud (%)
(cm yr-1 frequency Reference

Elevation

(meters)

Site

Mt. Mansfield, V 92p26a 25b1204 1998 ~wsonetal. (1999)

Whiteface Mt., NY

Mt.Moosilauke, NH

Mt. Moosilauke, NH

Madonna Mt., vr

Cam::ls HUIl1'. vr

Whiteface Mt., NY

Whiteface Mt., NY

Whiteface Mt., NY

81.1

40.5

84.0

154.0

76.0

28.4

153.5

127.0

231225

1220

1220

1110

1110

1050

1350

1483

1986-90

1990

1980-81

1980-81

1970

1986-89

1986-89

1987

40

Miller ct aI. (1993a)

Schaefer and Reinen; (1990)

wvctt ct aI. (1982)

Scherbatskoy and Bliss (1984 )

Leedy( 1972)

Miller ct aI. (1993b)

Miner et aI. (1993a)

Mohnen (1988)

10

36

42

a.

b.

Annual clood ~tl2" depcl;itioo ffitimltOO in this study fiun ti1Ire non-p=ipitating clood evmts, ~ m:an clood ~tl2" input

~ m:aswW at 0.42 p 0.12 mn hr-1 and extniJX>latOO to annual OOsis using clood fiUIUt21CY.

Ooud frequency ffitimlte basOO 00 lov.e-limit of visual and ~wulogical OOservatirns at Mt. Mansfield sumnit statim

(NCOC, Im).
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Table 2 -Mean concentrations (volume-weighted) of trace metals in four paired cloud water
and throughfall collections at Mt. Mansfield, Vermont.

Al Cf Mn Ni Cu Zn As Rb Sf Cd Pb

0.58
2.56
0.93
8.17
0.11

0.09
0.19
0.10
0.63
0.01

1.73

5.33
1.52

7.30

0.29

0.24

0.58

0.24

1.90

0.05

0.51 5.52
12.08
4.06

30.27
0.68

0.07
0.34
0.13
1.08
0.03

0.30
1.42
0.51
4.61
0.04

0.03
0.16
0.03
0.52
0.01

0.56
3.64
0.12

Element (Th L .1

Cloudwater (n=9)

Mean

Std. dev.

Median

Maximum

Minimum

Throughfall (n=IO)
Mean
Std. dev.
Median

Maximum
Minimum

17.32
13.79
15.94
55.58
7.10

0.11 40.93 0.64
0.08 52.30 0.57
0.13 50.66 0.64
0.23172.14 2.11
0.00 4.98 0.26

0.99
0.36
1.03
1.61
0.54

6.91
6.76
3.74

23.94
2.94

0.18 2.53
0.12 3.14
0.13 2.06
0.39 10.26
0.07 0.52

1.18

1.73

0.53

4.62

0.17

0.07
0.09
0.04
0.27
0.01

0.76

0.49

0.62

1.54

0.27

Net throughfall 2.46 0.88 0.189.40 0.02 39.20 0.40 0.48 .39 0.05 0.05

1:3
a. Enrichment factor calculated as mean throughfall divided by mean cloud wateJ

Table 3 -Mean (volume-weighted) mercury concentrations in three paired cloud

water (CW) and throughfall (TF) collections at Mt. Mansfield, Vermont.

Hg (ng L -I) Paired collections

Cloud water (n=7} Throughfall (n=9)

Mean

Std. Dev

Median

Maximum

Minimum

7.51
2.73
6.18
11.81
3.74

17.49
6.62
16.47
33.30
9.95

Net Throughfall (TF-CW) 9.97

Enrichment factor (TF/CW 2.3
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7.92
31.60

6.82
101.31

2.01

0.13
6.82
0.18
2.12
0.04
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Table 4 -Mean Hg concentrations and estimated deposition in four paired cloud

water and cloud throughfall (TF) collections at Mt. Mansfield, Vermont.

Date 8/18 8126 l0/l. Total Units9/10

Hg

Concentration ngL-

Throughfall 15.02 * 13.47 19.58

rlru]rl 7 ~? 11 Q * 4 R1
NetThroughfal1 7.50 * 1.66 14.75

Cloud" 37.12 31.67 19.32 37.21 125.32
Netthrou~hfallc 37.03 * 271 113.79 153.53

Total 74.15 31.67 22.03 151.00 278.85

Hg

Deposition ngm

Cloud

Deposition
Rates

3.86 ngm-"hr-

mmh-'

Hg

Water

3.91 9.74 6.47

1.34a0.52 0.29 0.33

Cloud event on 10:1 contained some precipitation in briefsho\vers \\'hich could not be
excluded from collection. All data for 1011 reflects cloud + precipitation.

Hg deposition calculated as mean cloud Hg concentration x mean TF volume and does not
account for evaporation or retention of water in the canopy, and thus underestimates total
deposition.
Net throughfall deposition calculated as difference of cloud and total throughfall deposition,
Volume obtained in 8126 throughfall sample (17m1) too small for Hg analysis.

c.
.
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