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/Introduction \ ﬂotope Extraction and Analysis \

Beryllium-7 has been of recent interest in estimating short-term erosion and
sediment fingerprinting (Walling 2012). However, with few exceptions (e.g. Kaste 1. Prior to extraction, a spike of stable Beryllium (°Be as BeSO,) was added to the
2011), little is known about vegetation interception or deposition under a tree sample. Shallow Soil C
canopy. As a part of our sediment fingerprinting studies in the Christina River Basin 2. "Be was extracted from precipitation using ion exchange resins (Komura et. al. ANOW SO LOres
Critical Zone Observatory, we investigate the following questions: 2006). White Clay Creek Shallow Soils - 7Be R
3. Supernatant was removed, reserving an aliquot for checking recovery of the spike 7Be (mBa/g) 7Be (mBq/g)
1. What is the variation in 7Be wet deposition between events in different seasons? via ICP MS, and resins were prepared for gamma ray spectroscopy on HPGe AL R T o 100 150 o
planar-style detectors at the University of Delaware. _ 7/_‘ A
2. Does the presence of a tree canopy change the wet deposition that would reach 4. Each sample was analyzed for 24-48 hours. 5’ I
the land surface? 5. Sample activity was corrected for recovery rate, based on the analysis of our °Be 8 g "
/ \ spike, and adjusted to reflect activity on day of collection. " S
Study Location Findings g Lg“
Christina River Basin Critical Zone Observatory — - Beryllium-7 within storms and across seasons . :
Z ¢E Beryllium-7 in Precipitation by Canopy and Leaf Presence Beryllium-7 in Precipitation by Canopy and Leaf Presence #Forest Canopy  ~#=Open / Agriculture “®-Forest Canopy ~=#=Open / Agriculture
 Total area: 1440 km? < *~ : ;
« 3 main tributaries — Brandywine River (842 ™ — ; : Total 7Be Inventory (Ba/cma2]
5 5 : ° : otal 7Be Inventory (Bg/cm
km<), Red ClayzCreek (140 km#), White Clay = ) . N White Clay Creek - Open 0.676
Creek (277 Km ) n’\%’ 3 - . ;? White Clay Creek - Forest 0.833
« Centuries-old anthropogenic footprint of c \ H - ¢ Fair Hill - Open 0.356
urban and agricultural land use — ) .4 : : ) { ¢ Fair Hill - Forest 1.381
« Samples collected in two locations within - D g E §
] . o0 _ 0 - 0 -
’ge CRB izcl): erl:tl? I\Cfll?al\y;lgreek — Boulton < | | | | | | | | » At both locations, the total 7Be activity in the forest core is greater than that in
un and t e Fair | % Open_On Open_Off TF_On TF_Off Open_On Open_Off TF_On TF_Off th e Op en core.
. : 782 (MBq) eters indcate nccual everts o o e e S e « The maijority of the ’Be activity is held in the grass vegetation in the open sites,
White Clay Creek — Boulton R | | . . .
fle iay LIee ouTon U il Lo sk Pl 514 st duff layer in the forest, and in the O-horizon of the soil (53% at White Clay

* 8 hectare, first-order catchment, majority
forested with some agriculture

Creek and 100% at Fair Hill).

* Difference between leaf on and leaf off seasons is statistically significant

* Forest ~ 60 years old, with caonopy dominated ' ) | _
by yellow poplar (Liricdendron tulipffera) with 75°46"1"W  75°31'1"W (@pha=0.05) -~ . | |
y yellow poplar (Lirio tulipifera) » Wide variation in activity concentration between different events during the leaf on Conclusi
American beech (Fagus grandifolia) (spring and summer season). onclusions
* Fair Hill Natural Resources Management Area « Some individual events show difference with canopy presence, but others do not. . 7Be total deposi.tion variesl by season, with gen.erally highgr c.jeposit.ion. i.n the
« 12 hectare forested catchment Bl uersus Raiilih Gperedlisdhon kit iersus Raintsilin GesniCeliacion summer. The dlffe_renges in activity concentration are statistically §|gn|flcant._
+ Stand density of 225 trees/ha, a stand basal area of 36.8 m2/ha, a mean A 6 * Activity Co_nc.:en.tratlon N throughfall tends to be |O\.Nel’. gnd less variable than in
dbh of 40.8 cm, and a mean tree height of 27.8 m. 5 ] A N o o open pr_eC|p|tat|c?n, but these dn‘ference_s are not significant.
» The forest canopy is comprised of Liriodendron tulipifera L. (yellow Y Summer b ity » Vegetation, particularly ground vegetation, intercepts "Be.
poplar) , Fagus grandifolia Ehrh. (American Beech), Acer rubrum L. (red ‘ ’ e coront
maple), and Quercus alba L. (white oak). The dominant canopy trees are 2 . % 3 Applications for Sediment Fingerprinting
approximately 80-100 years old and have a leaf area index (LAIl) of 5.3 m2/ = . - e * Activities differ under forest canopy from nearby open sites with grass cover.
m2. = . S| ow ol Low In both cases, they are higher under the forest canopy, despite lower activity
1 S e T N\ PN snow: Midatitude Cyclone concentration in throughfall and less total volume of throughfall than open
Methods - Y M 0- ' vierged with Coastal Low ) precipitation.
Field Sample Collection e - « When collecting fingerprinting source materials, the O-horizon must be
» Open precipitation and canopy throughfall samples collected during 9 events from 0 20 40 @ 8 100 10 10 160 180 soutwestFiow | 0 9 @ @ 100 120 40 0 e collected.
August 2011 through October 2012 at each of the two sites. Sl oo v Rt i Goen Cotocton vent Total Raimiall (mm)
« Shallow soil cores (5 cm diameter X 15 cm length) were collected twice at each
site. On one occasion, the overlying vegetation and/or duff layer was also v S {Saiig Citations
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0- v 511-516.
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« Storm type explain the variation in "Be activity concentration versus total rain, Hydrological Processes. Doi: 10.1002/hyp. IN PRESS.

particularly during summer events.
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Throughfall collection at White Clay Creek Shallow soil CPFG_COHGCﬁOH at rainfall.
(left) and Fair Hill (right) Fair Hill
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