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High Latitude Hydrology 

GLY6932; Class 27584, section 4646 

GLY4930; Class 27582, section 4646 

Fall 2020 

 

Instructor:  Dr. Jon Martin 

Office:   382 Williamson Hall 

Phone:  392-6219 

Email:   jbmartin@ufl.edu 

Office Hours:  2-3 pm Mon./Wed. or by appointment (call or email first) 

Meeting Place: Meetings will be virtual 

Meeting Time: 10-12 Fridays 

 

Objectives: 

This class is designed to give students an appreciation of watersheds and biogeochemical 

reactions in high latitudes.  The primary objective will be to develop an understanding of how 

landscapes change as ice sheets form and retreat at glacial-interglacial times scales.  This 

understanding will inform predictions of how the landscapes may change in the future as 

anthropogenic warming of the Earth is amplified in the Arctic.  This objective will be met 

through occasional readings of the primary peer-reviewed literature. 

A secondary objective is to develop skills required to mount a major field campaign in the 

Arctic.  These skills include understanding logistical constraints in working in remote areas as 

well as developing science questions that can be addressed through a field campaign.  This 

objective will be met through developing an actual field campaign to take place in Greenland 

during the summers of 2021, 2022, and 2023. 

A third objective is to develop communication skills while working in interdisciplinary 

groups of scientists.  These skills will be met through practicums of meetings with the 

participants of the field campaigns to take place in Greenland.   

 

Readings: 

Readings will be assigned periodically to support and enhance the discussions of the field 

activities.  They may include papers that address specific logistical constraints, field and 

laboratory techniques, particularly those suited to work in the Arctic, and basic fundamental 

science findings. 

 

Expectations and evaluations: 
Since this is not a standard lecture/testing class, the expectations for your work and 

behavior in class may be a bit different from what you may have experienced previously.  In 

particularly, I expect the following from you: 

(1) Come to all classes.  Absences must be excused by a note from a doctor or a 

mortician and unexcused absences will significantly impact your grade (see below). 

(2) Read all of the assigned papers.   

(3) Participate in the discussions. 

 

Grading: 

 Grades will be assigned on attendance and participation in the classroom activities and 

discussions. 
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Some additional information 
 

(1) Attendance is mandatory. 

(2) No make-up work will be allowed. 

(3) No textbook is required. 

(4) Class demeanor: 

a) Class will start on time.  Please be punctual.  Turn off cell phones. 

b) I except lively discussions in this class, but demand respect for each other’s views and 

backgrounds.  Personal slights, either overt or covert, will not be tolerated.  Everyone 

should talk and everyone should respect what others have to say. 
(5) All students are expected to follow the University honor code: neither give nor receive 

unauthorized aid in doing any assignment.  Not adhering to this policy will result in a 
failing grade for the class. 

(6) Students requesting classroom accommodation must first register with the Dean of Students 
Office.  The Dean of Students Office will provide documentation to the student who must 
then provide this documentation to the Instructor when requesting accommodation. 

(7) Students are expected to provide professional and respectful feedback on the quality of 
instruction in this course by completing course evaluations online via GatorEvals. 
Guidance on how to give feedback in a professional and respectful manner is available at 
https://gatorevals.aa.ufl.edu/students/. Students will be notified when the evaluation 
period opens, and can complete evaluations through the email they receive from 
GatorEvals, in their Canvas course menu under GatorEvals, or via 
https://ufl.bluera.com/ufl/. Summaries of course evaluation results are available to 
students at https://gatorevals.aa.ufl.edu/public-results/. 

(8) Our class sessions may be audio-visually recorded for students in the class to refer back and 

for enrolled students who are unable to attend live. Students who participate with their 

camera engaged or utilize a profile image are agreeing to have their video or image 

recorded.  If you are unwilling to consent to have your profile or video image recorded, 

be sure to keep your camera off and do not use a profile image. Likewise, students who 

un-mute during class and participate orally are agreeing to have their voice recorded.  If 

you are not willing to consent to have your voice recorded during class, you will need to 

keep your mute button activated and communicate exclusively using the "chat" feature, 

which allows students to type questions and comments live. The chat will not be recorded 

or shared. As in all courses, unauthorized recording and unauthorized sharing of recorded 

materials by students or any other party is prohibited. 
 

  

https://gatorevals.aa.ufl.edu/students/
https://urldefense.proofpoint.com/v2/url?u=https-3A__ufl.bluera.com_ufl_&d=DwMFAg&c=sJ6xIWYx-zLMB3EPkvcnVg&r=y2HjEMjRMHJhfdvLrqJZlYczRsfp5e4TfQjHuc5rVHg&m=WXko6OK_Ha6T00ZVAsEaSh99qRXHOgMNFRywCoehRho&s=itVU46DDJjnIg4CW6efJOOLgPjdzsPvCghyfzJoFONs&e=
https://gatorevals.aa.ufl.edu/public-results/
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Possible Readings: 
 

Submarine groundwater discharge and sea level rise effects on coastal aquifers 

 

Aller, R. C. (1980) Quantifying solute distributions in the bioturbated zone of marine sediments 

by defining an average micro-environment, Geochim. Cosmochim. Acta 44: 1955-1965. 

Astall, C. M., A. C. Taylor and R. J. A. Atkinsn (1997) Behavioural and physiological 

implications of a burrow-dwelling lifestyle for two species of upogebiid mud-shrimp 

(Crustacea: Thalassinidea), Estuarine, Costal and Shelf Science 44: 155-168. 

Barros Grace, V., J. Mas-Pla, T. Oliveira Novais, E. Sacchi and M. Zuppi Gian (2007) 

Hydrological mixing and geochemical processes characterization in an estuarine / 

mangrove system using environmental tracers in Babitonga Bay (Santa Catarina, Brazil), 

Continental Shelf Research In Press, Accepted Manuscript. 

Beck, A., J. Cochran and S. Sañudo-Wilhelmy (2009) Temporal Trends of Dissolved Trace 

Metals in Jamaica Bay, NY: Importance of Wastewater Input and Submarine 

Groundwater Discharge in an Urban Estuary, Estuaries and Coasts 32(3): 535-550. 

Beck, A. J., J. K. Cochran and S. A. Sañudo-Wilhelmy The distribution and speciation of 

dissolved trace metals in a shallow subterranean estuary, Marine Chemistry 121(1-4): 

145-156. 

Beck, A. J., J. P. Rapaglia, J. K. Cochran and H. J. Bokuniewicz (2007) Radium mass-balance in 

Jamaica Bay, NY: Evidence for a substantial flux of submarine groundwater, Marine 

Chemistry 106(3-4): 419-441. 

Beck, A. J., Y. Tsukamoto, A. Tovar-Sanchez, M. Huerta-Diaz, H. J. Bokuniewicz and S. A. 

Sañudo-Wilhelmy (2007) Importance of geochemical transformations in determining 

submarine groundwater discharge-derived trace metal and nutrient fluxes, Applied 

Geochemistry 22(2): 477-490. 

Beddows, P. A., P. L. Smart, F. F. Whitaker and S. L. Smith (2007) Decoupled fresh-saline 

groundwater circulation of a coastal carbonate aquifer: Spatial patterns of temperature 

and specific electrical conductivity, Journal of Hydrology 346(1-2): 18-32. 

Black, F. J., A. Paytan, K. L. Knee, N. R. De Sieyes, P. M. Ganguli, E. Gary and A. R. Flegal 

(2009) Submarine Groundwater Discharge of Total Mercury and Monomethylmercury to 

Central California Coastal Waters, Environmental Science & Technology 43(15): 5652-

5659. 

Blanco, R.I., Naja, G. M., Rivero, R.G., price, RM., 2013, spatial and temporal changes in 

groundwater salinity in South Florida, Applied Geochem. V. 38, p. 48-58. 

Bratton, J. F. (2010) The Three Scales of Submarine Groundwater Flow and Discharge across 

Passive Continental Margins, Journal of Geology 118(5): 565-575. 

Burnett, W. C., H. Bokuniewicz, M. Huettel, W. S. Moore and M. Taniguchi (2003) 

Groundwater and pore water inputs to the coastal zone, Biogeochemistry 66(1-2): 3-33. 

Cable, J. E., G. C. Bugna, W. C. Burnett and J. P. Chanton (1996) Application of 222Rn and 

CH4 for assessment of ground water discharge to the coastal ocean, Limnology and 

Oceanography 41(6): 1347-1353. 

Cable, J. E., W. C. Burnett, J. P. Chanton and G. L. Weatherly (1996) Estimating groundwater 

discharge into the northeastern Gulf of Mexico using radon-222, Earth Planet. Sci. Lett. 

144: 591-604. 

Cai, P., Shi, X, Moore, W.S., Peng, S., Wang, G., Dai, M., 2014, 224Ra?\:228Th disequilibrium 

in coastal sediments: Impllications for solute transfer across the sediment-water interface, 

GCA, v. 125, p. 68-84. 



 4 

Cardenas, M. B., P. L. M. Cook, H. Jiang and P. Traykovski (2008) Constraining denitrification 

in permeable wave-influenced marine sediment using linked hydrodynamic and 

biogeochemical modeling, Earth and Planetary Science Letters 275: 127-137. 

Cardenas, M. B. and J. L. Wilson (2007) Exchange across a sediment-water interface with 

ambient groundwater discharge, Journal of Hydrology 346(3-4): 69-80. 

Carreira, P. M, Marques, J.M., Nunes, D., 2013, source o fgroundwater sailinity in coastaline 

aquifers based on environmental isotopes (Portugal): natural vs. human interference.  A 

review and reinterpretation, applied Geochem., doi:10.1016/j.apgeochem.2013.12.012. 

Chanton, J. P., W. C. Burnett, H. Dulaiova, D. R. Corbett and M. Taniguchi (2003) Seepage rate 

variability in florida Bay driven by Atlantic tidal height, Biogeochemistry 66: 187-202. 

Charette, M. A. and E. Sholkovitz (2002) Oxidative precipitation of ground water-derived 

ferrous iron in the subterranean estuary of a coastal bay, Geophysical Research Letters 

29(#doi: 10.1029/2001GL014512). 

Charette, M. A. and E. R. Sholkovitz (2006) Trace element cycling in a subterranean estuary: 

Part 2. Geochemistry of the pore water, Geochimica et Cosmochimica Acta 70: 811-826. 

Church, T. M. (1996) An underground route for the water cycle, Nature 380: 579-580. 

Condomines, M., Gourdin, E., Gataniou, D., Seidel, J-L., 2012, Geochemical behavior o fradium 

isotopes and radon in a coastal thermal system (Balaruc-lex-Bains, South of France), 

GCA, v. 98, p. 160-176. 

Cooper, J. H. H. (1959) A hypothesis concerning the dynamic balance of fresh water and salt 

water in a coastal aquifer, Journal of Geophysical Research 64(461-467). 

Davis, J.Hal., Verdi, R., 2013, Groundwater flow cycling between a submarine spring and an 

inland fresh water spring, GW. Doi: 10.1111/gwat.12125. 

Ganju, N. K. (2011) A novel approach for direct extimation of fresh groundwater discharge to an 

estuary, Geophys. Res. Lett. 38. 

Garing, C., Luquot, L., Pezard, P.A., Gouze, P., 2013, Geochemical investigations of saltwater 

intrusion into the coastl carbonate aquifer of Mallorca, Spain, Applied Geochem., doi: 

10.1016/j.apgeochem.2013.09.011. 

Glover, R. E. (1959) The pattern of fresh-water flow in a coastal aquifer, Journal Geophys. Res. 

64: 457-459. 

Glover, R. E. (1964) The pattern of fresh-water flow in a coastal aquifer. Sea water in coastal 

aquifers, U.S. Geological Survey Water Supply Paper 613: 32-35. 

Gonneea, M.E., Mulligan, A.E., Charette, M.A., 2012, Climate-driven sea level anomalies 

modulate coastal groundwater dynamics and discharge, GRL, doi: 10.1002/grl.50192. 

Holmden, C., D. A. Papanastassiou, P. Blanchon and S. Evans (2011) 44/40Ca variability in 

shallow water carbonates and the impact of submarine groundwater discharge on Ca-

cycling in marine environments, Geochimica et Cosmochimica Acta(0). 

Huettel, M. and G. Gust (1992) Impact of Bioroughness on Interfacial Solute Exchange in 

Permeable Sediments, Marine Ecology-Progress Series 89(2-3): 253-267. 

Huettel, M. and I. T. Webster (2001) Porewater Flow in Permeable Sediments. The Benthic 

Boundary Layer Transport Processes and Biogeochemistry. B. P. Boudreau and B. B. 

Jorgensen. New York, Oxford University Press: 144-179. 

Jeong, J., G. Kim and S. Han (2011) Influence of trace element fluxes from submarine 

groundwater discharge (SGD) on their inventories in coastal waters off volcanic island, 

Jeju, Korea, Applied Geochemistry In Press, Accepted Manuscript. 

Johannes, R. E. (1980) The Ecological Significance of the Submarine Discharge of Groundwater, 

Mar. Ecol. Prog. Ser. 3: 365-373. 
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Kaleris, V.K., Ziogas, A.I., 2013, The effect of cutoff walls on saltwater intrusion and 

groundwater exraction in coastal aquifers, J Hydro, v. 476, p. 370-383. 

Kroeger, K. D. and M. A. Charette (2008) Nitrogen biogeochemistry of submarine groundwater 

discharge, Limnol. Oceanogr. 53: 1025-1039. 

Langevin, C.D., Zygnerski, M., 2013, Effect of Sea-Level Rise on salt ater intrusion near a 

coastal well field in southeastern Florida, GW, v. 51, p. 781-803. 

Lee, D. R. (1977) A device for measuring seepage flux in lakes and estuaries, Limnol. Oceanogr. 

22: 140-147. 

Li, L., D. A. Barry, F. Stagnitti and J.-Y. Parlange (1999) Submarine groundwater discharge and 

associated chemical input to a coastal sea, Water Resources Res. 35: 3253-3259. 

Lin, I.-T., C.-H. Wang, C.-F. You, S. Lin, K.-F. Huang and Y.-G. Chen (2010) Deep submarine 

groundwater discharge indicated by tracers of oxygen, strontium isotopes and barium 

content in the Pingtung coastal zone, southern Taiwan, Marine Chemistry 122(1-4): 51-

58. 

Loáiciga, H. A., T. J. Pingel and E. S. Garcia (2011) Sea Water Intrusion by Sea-Level Rise: 

Scenarios for the 21st Century, Ground Water 50(1): 37-47. 

Lu, C., Chen, Y., Zhang, C., Luo, J., 2013, Steady-state freshwater-seawater mixing zone in 

stratified coastal aquifers, J. Hydro, v. 505, p. 24-34. 

McInnis, D., Silliman, S., Boukari, M., Yalo, N. Orou-Pete, S., Fertenbaugh, C., Sarre, K., 

Fayomi, H., 2013, J. Hydro, v. 505, p. 335-345. 

Marchand, C., F. Baltzer, E. Lallier-Verges and P. Alberic (2004) Pore-water chemistry in 

mangrove sediments: Relationship with species composition and developmental stages 

(French Guiana), Marine Geology 208: 361-381. 

Mejias, M., Ballesteros, B.J., Anotn-Pacheco, C., Dominguez, J.A., Garcia-Orellana, J., Garcia-

Solsona, E., masque, P., 2012, Methodological study of submarine groundwater 

discharge from a karstic aquifer in the Western Mediterranean Sea, J Hydro, v. 464-465, 

p. 27-40. 

Melloul, A., Collin, M., 2006, Hydrogeological changes in coastal aquifers due to sea level rise, 

Ocean and Coastal Management, v. 46, p. 281-297. 

Melloul, A.J., Goldenberg, L.C., 1997, Monitoring of seawater intrusion in coastal aquifers: 

Basics and local concerns, J. Env. Management, v. 51, p. 73-86. 

Michael, H. A., A. E. Mulligan and C. F. Harvey (2005) Seasonal oscillations in water exchange 

between aquifers and the coastal ocean, Nature 436(7054): 1145-1148. 

Morgan, L.K., Stoeckl, L., Werner, A.D., Post, V.E.A., 2013, An assessment of seawater 

intrusion overshoot using physical and numerical modelling, WRR., doi: 

10.1002/wrcr.20526. 

Morgan, L.K., Werner, A.D., Simmons, C.T., 2012, On the interpretation of coastal aquifer water 

level trends and water balances: A precautionary not, v. 470-471, p. 280-288. 

Moore, W., S. (1999) The subterranean estuary: a reaction zone of ground water and sea water, 

Marine Chemistry 65: 111-125. 

Moore, W. S. (1996) Large groundwater inputs into coastal waters as revealed by 226Ra 

enrichment, Nature 380: 612-614. 

Moore, W. S. (2010) A reevaluation of submarine groundwater discharge along the southeastern 

coast of North America, Global Biogeochem. Cycles. 

Moore, W. S., J. L. Sarmiento and R. M. Key (2008) Submarine groundwater discharge revealed 

by 228Ra distribution in the upper Atlantic Ocean, Nature Geoscience 1: 309-311. 
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Mortimer, R. J. G., J. T. Davey, M. D. Krom, P. G. Watson, P. E. Frickers and R. J. Clifton 

(1999) The effect of macrofauna on porewater profiles and nutrient fluxes in the intertidal 

zone of the Humber Estuary, Estuarine, Coastal and Shelf Science 48: 683-699. 

Mulligan, A. E. and M. A. Charette (2006) Intercomparison of submarine groundwater discharge 

estimates from a sandy unconfined aquifer, J. Hydro 327: 411-425. 

Passioura, J. B., M. C. Ball and J. H. Knight (1992) Mangroves may salinize the soil and in 

doing so limit their transpiration rate, Functional Ecology 6: 476-481. 

Post, V.E.A., Groen, J., Kooi, H., Person, M., Ge, S., Edmunds, W.M., 2013, Offshore, fresh 

groundwater reserves as a global phenomenon, Nature, v. 504, p. 71 – 78. 

Prieto, C. and G. Destouni (2011) Is submarine groundwater discharge predictable?, Geophys. 

Res. Lett. 38(1): L01402. 

Ramos e Silva, C. A., A. P. da Silva and S. R. de Oliveira (2006) Concentration, stock and 

transport rate of heavy metals in a tropical red mangrove, Natal, Brazil, Marine 

Chemistry 99: 2-11. 

Riedl, R. J., N. Huang and R. Machan (1972) The subtidal pump: A mechanism of interstitial 

water exchange by wave action, Marine Biology 13: 210-221. 

Russoniello, C.J., Fernandez, C., Bratton, J.F., Banaszak, J.F., Krantz, D.E., Andres, A.S., 

Konikow, L.F., Michael, H.A., 2013, J Hydro. v. 498, p. 1-12. 

Saenz, J.P., Hopmans, E.C., rogers, D., Henderson, P.B., Charette, M.A., Schouten, S., Casciotti, 

K.L., Damste J.S.S., Eglinton, T.I., 2012, Distribution of anaerobic ammonia-oxidizing 

bacteria in a subterranean estuary, Mar. Chem., v. 136-137, 7-13 

Sam, R. and P. Ridd (1998) Spatial variation of groundwater slinity in a mangrove-salt flat 

system, Cocoa Creek, Australia, Mangroves and Salt marshes 2(121-132). 

Sandnes, J., T. Forbes, R. Hansen, B. Sandnes and B. Rygg (2000) Bioturbation and irregation in 

natural sediments, described by animal-community parameters, Mar. Ecol. Prog. Ser. 

197: 169-179. 

Santos, I.R., cook, P.L.M. Rogers, L., de Weys, J., and Eyre, B.D., 2012, The “salt wedge 

pump”” convectio-driven pore-water exchange as a source of dissolved organic and 

inorganic carbon and nitrogen to an estuary, Limnol. Oceanogr., v. 57, p. 1415-1426. 

Santos, I. R., W. C. Burnett, T. Dittmar, I. G. N. A. Suryaputra and J. Chanton (2009) Tidal 

pumping drives nutrient and dissolved organic matter dynamics in a Gulf of Mexico 

subterranean estuary, Geochimica et Cosmochimica Acta 73(5): 1325-1339. 

Schluter, M., E. Sauter, H.-P. Hansen and E. Suess (2000) Seasonal variations of bioirrigation in 

coastal sediments: Modelling of field data, Geochimica et Cosmochimica Acta 64: 821-

834. 

Shinn, E. A., C. D. Reich and H. T.D. (2002) Seepage meters and Bernoulli's revenge, Estuaries 

25(1): 126-132. 

Shum, K. T. (1992) Wave-Induced Advective Transport Below a Rippled Water-Sediment 

Interface, Journal of Geophysical Research 97: 789-808. 

Shum, K. T. (1993) The Effects of Wave-Induced Pore Water Circulation on the Transport of 

Reactive Solutes Below a Rippled Sediment Bed, Journal of Geophysical Research 98: 

10,289-10,301. 

Sivan, O, Yechieli, Y, Herut, B., Lazar, B., 2005, Geochemical evolution and timescale of 

seawater intrusion into the coastal aquifer of Israel, GCA, v. 69, p. 579-592. 

Smith, C. G., and Swarzenshki, 2012, An investigation of submarine groundwater-borne nutrient 

fluxes to the west Florida shelf an drecurrent harmful algal blooms, Limnol. Oceanogr. 

57, p. 471-485. 
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Spinelli, G. A., A. T. Fisher, C. G. Wheat, C. G. Tryon, K. M. Brown and A. R. Flegal (2002) 

Groundwater seepage into northern San Francisco Bay: Implications for dissolved metals 

budgets, Water Resources Research 38(10.1029/2001WR000827). 

Stachelhaus, S.L., Moran, s.B., Kelly, R. P., 2012, an evaluation o fthe efficacy of radium 

isotopes as tracers of submiarine groundwater discharge to southern Rhode Island’s 

coastal ponds, Mar. Chem. 130-131, p. 49-61 

Swart, P.K., Anderson, W.T., Altebet, M.A., Drayer, C., Bellmund, S., 2013, Sources of 

dissolved inorganic nitrogen in a coastal lagoon adjacent to a major metropolitan area, 

Miami, Florida (USA), Applied Geochem, v. 38, p. 134-146. 

Tait, D.R., Santos, I.R., Erler, D.V., Befus, K.M., Bayanic Cardenas, M., Eyre, B.E., 

2013Estimating submarine groundwater discharge in a south Pacific coral reef lagoon 

using different radioisotope and geophysical approaches.  Mar. Chem. Doi: 

10.1016/j.marchem2013.03.004. 

Taniguchi, M., W. C. Burnett, J. E. Cable and J. V. Turner (2002) Investigations of submarine 

groundwater discharge, Hydrological Processes 16: 2115-2129. 

Taniguchi, M., J. V. Turner and A. J. Smith (2003) Evaluationsof groundwater discharge rates 

from subsurface temperature in Cockburn Sound, Western Australia, Biogeochemistry 

66: 111-124. 

Testa, J. M., M. Charette, E. Sholkovitz, M. Allen, A. Rago and C. Herbold (2002) Dissolved 

iron cycling in the subterranean estuary of a coastal bay: Waquoit Bay, Massachusetts, 

Biological Bulletin 203: 255-256. 

Thorn, P. and Urish, D., 2012, Preliminary observation of complex salt-Fresh water mixing in a 

beach aquifer, GW, doi: 10.1111/j.1745-6584.2012.00947.x 

Timmermann, K., J. H. Christensen and G. T. Banta (2002) Modeling of advective solute 

transport in sandy sediments inhabited by the lugworm Arenicola marina, Journal of 

Marine Research 60(1): 151-169. 

Troccoli-Ghinaglia, L., J. A. Herrera-Silveira, F. A. Comín and J. R. Díaz-Ramos (2010) 

Phytoplankton community variations in tropical coastal area affected where submarine 

groundwater occurs, Continental Shelf Research 30(20): 2082-2091. 

Vinson, D.S., Tabma, T., Bouchaou, L., Dwyer, G.S., Warner, N.R., Vengosh, A., 2013, 

Occurrence and mobilization of radium in fresh to saline coastal groundwater inferred 

from geochemical and isotopic tracers, (Sr, S, O, H, Ra, Rn), applied Geochem. p. 161-

175,  

Werner, A.D., and Simmons, C.T., 2009, Impact of Sea-Level rise on Sea water intrusion in 

coastal aquifers, v. 47, p. 197-204. 

 

Hyporheic flow and carbonate streams 

 

Alley, W. M., R. W. Healy, J. W. LaBaugh and T. E. Reilly (2002) Flow and STorage in 

Groundwater Systems, Science 296: 1985-1990. 

Banks, E. W., P. Brunner and C. T. Simmons (2011) Vegetation controls on variably saturated 

processes between surface water and groundwater and their impact on the state of 

connection, Water Resour. Res. 47(11): W11517. 

Bardini, L., Boano, F., Cardenas, M.B., Revelli, R., Ridolfi, L., 2012, Nutrient cycling in 

bedform induced hyporheic zones, GCA, v. 84, p. 47-61. 

Briggs, M.A., Lautz, L.K., McKenzie, J.B., Gordon, R.P. and Hare, D.K., 2012, Using high-

resolution distributed temperature sensing to quantify spatial and temporal variability in 

vertical hyporheic flux, WRR doi: 10.1029/2011WR011227. 
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Burnett, W. C., R. Peterson, I. R. Santos and R. Hicks (2010) Use of automated radon 

measuremetns for rapid assessment of groundwater flow into Florida streams, J. Hydro. 

380: 298-304. 

Cartwright, I., H. Hofmann, M. A. Sirianos, T. R. Weaver and C. T. Simmons (2011) 

Geochemical adn 222Rn constraints on baseflow to the Murray River, Australia, and 

timescales for the decay of low-salinity groundwater lenses, J. Hydro 405: 333-343. 

Conant, B., Jr. (2004) Delineating and quantifying ground water discharge zones using 

streambed temperatures, Ground Water 42(2): 243(15). 

De Smedt, F., W. Brevis and P. Debels (2005) Analytical solution for solute transport resulting 

from instantaneous injection in streams with transient storage, Journal of Hydrology 

315(1-4): 25-39. 

Doble, R., P. Brunner, J. McCallum and P. G. Cook (2011) An Analysis of River Bank Slope 

and Unsaturated Flow Effects on Bank Storage, Ground Water 50(1): 77-86. 

Duque, C., M. L. Calvache and P. Engesgaard (2010) Investigating river-aquifer relations using 

water temperature in an anthropized environment (Motril-Salobreña aquifer), Journal of 

Hydrology 381(1-2): 121-133. 

Fischer, H., F. Kloep, S. Wilzcek and M. T. Pusch (2005) A River's Liver â€“ Microbial 

Processes within the Hyporheic Zone of a Large Lowland River, Biogeochemistry 76(2): 

349-371. 

Hall, R. O., M. A. Baker, C. D. Arp and B. J. Koch (2009) Hydroloogic control of nitrogen 

removal, storage, and export in a mountain stream, Limnol. Oceanogr. 54: 2128-2142. 

Hensley, R.T., and cohen, M.J., 2012, Controls on solute transport in large spring-fed karst 

rivers, Limnol., Ocean., v. 57, p. 912-924. 

Kedziorek, M. A. M. and A. C. M. Bourg (2009) Electron trapping capacity of dissolved oxygen 

and nitrate to evaluate Mn and Fe reductive dissolution in alluvial aquifers during 

riverbank filtration, Journal of Hydrology 365(1-2): 74-78. 

Krause, S., Tecklenburg, C., Munz, M., Naden, E., 2013, Strreambed nitrogen cycling beyond 

the hyporheic zone: Flow controls on horizontal patterns and depth distribution of nitrate 

and dissolved oxygen in the upwelling groundwater of a lowland river, JGR, 

biogeosciences, v. 118, p. 54-67. 

Larsen, L.G., Harvey, J.W., and Maglio, M.M., 2014, Dynamic hyporheic echange at 

intermediate timescales: Testing the relative importance of evapotranspiration and flood 

pulses, doi: 10.1002/2013WR014195. 

Loheide, S. P. and S. M. Gorelick (2006) Quantifying Stream-Aquifer Interactions through the 
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