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Tectonics, climate, and the rise and demise of continental aquatic
species richness hotspots

Thomas A. Neubauer, Mathias Harzhauser, Elisavet Georgopoulou; et al.

Continental aquatic species richness hotspots are unevenly distributed across the planet. In present-day
Europe, only two centers of biodiversity exist (Lake Ohrid on the Balkans and the Caspian Sea). During
the Neogene, a wide variety of hotspots developed in a series of long-lived lakes. The mechanisms
underlying the presence of richness hotspots in different geological periods have not been properly
examined thus far. Based on Miocene to Recent gastropod distributions, we show that the existence and
evolution of such hotspots in inland-water systems are tightly linked to the geodynamic history of the
European continent. Both past and present hotspots are related to the formation and persistence of
long-lived lake systems in geological basins or to isolation of existing inland basins and embayments
from themarine realm. The faunal evolution within hotspots highly depends on warm climates and surface
area. During the Quaternary icehouse climate and extensive glaciations, limnic biodiversity sustained a
severe decline across the continent and most former hotspots disappeared. The Recent gastropod
distribution is mainly a geologically young pattern formed after the Last Glacial Maximum (19 ky) and
subsequent formation of postglacial lakes. The major hotspots today are related to long-lived lakes in
preglacially formed, permanently subsiding geological basins.

CRiF: PNAS, 2015, 112(37): 11478-11483)
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Saving Iran's great salt lake

Richard Stone.

Lake Urmia, in Iran's northwestern corner, was once the planet's sixth largest salt lake, covering about
5200 square kilometers—a bit larger than the Great Salt Lake in Utah. Flamingos, egrets, and other
waterfowl feasted on brine shrimp, and resorts catered to tourists who believed that bathing in the saline
waters improves health. But after gradually receding for years, the water body shriveled last year to a
mere 10% of its maximum. Like the Aral Sea, a better-known vanishing salt lake in Central Asia, Lake
Urmia is exposing a salt desert that generates noxious dust, threatening crops and people. Wildlife is
vanishing, all the way down to its endemic shrimp, and recreation is also on the extinction list. Iran plans
to spend around $6 billion over the next decade on Urmia's revival—the largest environmental project in

the country.

CRIE: Science, 2015, 349: 1044-1047)
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Freshwater discharges drive high levels of methylmercury in Arctic
marine biota

Amina T. Schartup;Prentiss H. Balcom; Anne Soerensen; et al.

Elevated levels of neurotoxic methylmercury in Arctic food-webs pose health risks for indigenous
populations that consume large quantities of marine mammals and fish. Estuaries provide critical hunting
and fishing territory for these populations, and, until recently, benthic sediment was thought to be the
main methylmercury source for coastal fish. New hydroelectric developments are being proposed in
many northern ecosystems, and the ecological impacts of this industry relative to accelerating climate
changes are poorly characterized. Here we evaluate the competing impacts of climate-driven changes in
northern ecosystems and reservoir flooding on methylmercury production and bioaccumulation through a
case study of a stratified sub-Arctic estuarine fijord in Labrador, Canada. Methylmercury bioaccumulation
in zooplankton is higher than in midlatitude ecosystems. Direct measurements and modeling show that
currently the largest methylmercury source is production in oxic surface seawater. Water-column
methylation is highest in stratified surface waters near the river mouth because of the stimulating effects
of terrestrial organic matter on methylating microbes. We attribute enhanced biomagnification in plankton
to a thin layer of marine snow widely observed in stratified systems that concentrates microbial
methylation and multiple trophic levels of zooplankton in a vertically restricted zone. Large freshwater
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inputs and the extensive Arctic Ocean continental shelf mean these processes are likely widespread and
will be enhanced by future increases in water-column stratification, exacerbating high biological
methylmercury concentrations. Soil flooding experiments indicate that near-term changes expected from
reservoir creation will increase methylmercury inputs to the estuary by 25-200%, overwhelming

climate-driven changes over the next decade.

CRJE: PNAS, 2015, DOI:10.1073/pnas.1505541112)
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Sediment transport dynamics near a river inflow in a large alpine lake

Scheu, K. R.; Fong, D. A.; Monismith, S. G.; et al.

Sediment dynamics were investigated in Lake Maggiore, Italy, with field observations from October to
mid-December 2012. Three moorings were deployed in Pallanza Bay, a small embayment on the
western side of the lake near the Toce River inflow, to measure temperature and currents throughout the
water column and suspended sediment concentration (SSC) was estimated with acoustic
instrumentation. River intrusions are shown to dominate observed SSC, although a small amount of
sediment resuspension was observed at the site of the shallowest mooring during a large wind event that
produced strong upwelling of the thermocline followed by downwelling. Although vertical turbulent
sediment flux is typically assumed to indicate resuspension and the upward transport of sediment ((w'c’)

over bar > 0), downward turbulent sediment flux was observed ((w'c’) over bar < 0) near the bed during

3
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the largest observed intrusion event. The downward turbulent sediment flux significantly contributes to
net deposition rates, which are one order of magnitude larger than rates of erosion measured during the
two major events observed. Horizontal transport of sediment occurs in vertically confined layers due to
buoyancy-driven intrusions. Beneath the intrusions, sediment settles out of the water column at settling
rates that appear to be constant with depth based on acoustic Doppler current profiler backscatter
measurements. The effective settling velocities needed to produce the observed vertical transport of
SSC during an inflow intrusion are one order of magnitude larger than those due to the Stokes settling
velocity (w(s)) alone. Particle flocculation and possible convective instabiliies may play a role in

generating the large observed effective settling rates.

CRJE: LIMNOLOGY AND OCEANOGRAPHY, 2015, 60(4): 1195-1211)

Evaporation from Lake Kinneret, Israel, during hot summer days

Shilo, Elad; Ziv, Baruch; Shamir, Eylon; et al.

The relationships between the evaporation from a medium size (168.7 km(2)) Lake Kinneret (Northern
Israel), and its governing synoptic factors are well demonstrated during the summer of 2010. During
July-August the daily temperature of the air and water surface were similar to 2-4 degrees C higher, the
daily wind over the lake was similar to 80% weaker, and the evaporation from the lake was similar to 5%
lower than the long-term July-August mean. In this study, we explore the impact of the regional and local
synoptic-scale atmospheric conditions on the evaporation from the lake during exceptionally hot days in
the mid-summer months (July-August). The factors that were found to be correlated with the lake
evaporation are the temperatures at 850 hPa (negative) and 500 hPa (positive), the sea level pressure
difference between Northern Egypt and Armenia (positive), and the height of the marine inversion
(positive). Synoptic analysis indicates that two conditions are responsible for the reduction of the
Mediterranean Sea Breeze (MSB) during exceptionally hot days, and consequently to the reduction of
evaporation from the lake. First, the weakening of the permanent synoptic Etesian winds, which
otherwise supports the inland penetration of the MSB; and second, the descent of the marine inversion to
a height below the topographic ridge of the Galilee Mountains upwind of the study area, which blocks the
Marine Sea Breeze from reaching Lake Kinneret.

CkJE: JOURNAL OF HYDROLOGY, 2015, 528: 264-275)

Hysteretic relationships in inundation dynamics for a large
lake-floodplain system

Zhang, Qi; Werner, Adrian D.

Large lake floodplains have important roles in mitigating floods and providing vital habitats for wetland
biota. This paper explores the hydrology of the extensive floodplains of Poyang Lake (China) to highlight
complex, hysteretic relationships in the inundation dynamics, which are controlled by the heterogeneity of
the land surface and time-varying exchanges between the Lake, its catchment and the Yangtze River. A
physics-based hydrodynamic model of the system was used to evaluate the development and degree of
hysteresis in the relationships between the flooded area, the water storage volume and the water level
elevation. The modeling results indicate that the degree of hysteresis varies spatially with point of
reference within the Lake. It is noted that a clockwise hysteresis is present for the majority of the Lake,

4
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but a counter-clockwise hysteresis is present at the upstream boundary, similar to a river-floodplain
behavior. Both the floodplain and the permanently inundated region contribute to Poyang Lake's
volume-stage hysteretic effects. The time-varying inflow from rivers in the catchment is the major factor
affecting hysteresis, rather than Yangtze River controls on Lake discharge. As expected, an increase in
land surface roughness (representing denser vegetation cover) produced greater hysteresis, most
notably in the storage curve and derived mainly from the floodplain region. Hysteresis is an important
characteristic of the floodplain hydrology that needs to be incorporated in simpler models of the
inundation dynamics to avoid errors of up to 50% in the floodplain water storage. The current study
shows for the first time the hysteretic nature, and its major causal factors, of the hydrology of a large
lake-floodplain system. An improved understanding of Poyang Lake floodplain behavior is offered to

guide the future development of water management models.

CkJE: JOURNAL OF HYDROLOGY, 2015, 527: 160-171)

Change in event-scale hydrologic response in two urbanizing
watersheds of the Great Lakes St Lawrence Basin 1969-2010

Trudeau, M. P.; Richardson, Murray

The cumulative impacts of urban land use change on natural stream flow regimes and lotic ecosystems
are poorly understood, and generally under-studied within the hydrologic sciences literature. Moreover,
flow assessments using daily or monthly flows cannot adequately characterize long-term trends in
event-scale flow dynamics in urbanizing watersheds. Accordingly, we analyzed high temporal resolution
(15-min flows) growing season discharge records for two urbanizing watersheds in Canada's Great
Lakes Basin, the Don and Humber, over a 42-year period. Results show that total discharge between
May 26th and November 15th in the mainstem rivers has increased by about 45%, independent of total
rainfall depth, over four decades. Peak rain event flow rates have increased by almost 0.1 m(3) s(-1)
yr(-1) in both watersheds and event flow variability has increased two-fold in the Don and almost five-fold
in the Humber. In the Don, the ratio of rising limb event flows to median flow (for the period May 26 to
November 15) increased from 1.5 in the 1970's to 2.3 in the 2000's. A similar comparison of ratios in the
Humber showed similar results, with higher variation in flow response Rising limb event flow acceleration
increased 2-fold over 4 decades in the Don and slightly more in the Humber. This study provides a new
understanding of the changes in event-scale flow regime dynamics associated with over four decades of
intensive urbanization, including increased magnitude of rising limb flows and flow acceleration, and
systematic increases in the variability of peak discharges. Overall, our analysis demonstrates marked
alteration in total and event flow regimes resulting in chronic perturbation of stream flows. The results
demonstrate an important application of long-term, high temporal resolution hydrological records.
Furthermore, we quantify the degree to which hydrologic stationarity within the Don and Humber
watersheds has been compromised over four decades, during a period prior to detectable
climate-induced changes in rainfall patterns.
(CKJ%: JOURNAL OF HYDROLOGY, 2015, 527: 1174-1188)

Variation of water level in Dongting Lake over a 50-year period:
Implications for the impacts of anthropogenic and climatic factors

Yuan, Yujie; Zeng, Guangming; Liang, Jie; et al.
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Understanding the variation regularity of water level and the potential drivers can provide insights into
lake conservation and management. In this study, inter- and inner-annual variations of water level in
Dongting Lake during the period of 1961-2010 were analyzed to determine whether anthropogenic or
climatic factor should be responsible for the variations. The results showed that water level decreased
significantly during the period of 1961-1980, while increased significantly during the period of 1981-2002
at the 5% significance level. However, the variation trend of water level after 2002 did not reach a
significant level. The variation in the dry season was more obviously than that in the wet season. The
date when water level was firstly below 24 m during the period of 2003-2010 appeared about 27 days
earlier than usual, and the date was even advanced to mid-September in 2006. As for the duration, water
level was below 24 m for about 185 days in the period of 2003-2010 and 20-30 days longer than the other
two periods. In conclusion, water level might be influenced by a combination of anthropogenic and
climatic factors, with rainfall probably as the main driver responsible for hydrological alteration during the
period of 1961-1980 and 1981-2002 while dam construction as the main driver during the period of
2003-2010. Under the circumstance of uncontrollable climate change, effective measures for reservoir
operation should be put forward to maintain the ecological integrity and ensure water release and storage
capacity of aquatic ecosystems.

CkJH: JOURNAL OF HYDROLOGY, 2015, 525: 450-456)
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CRYE: 228K, 2015, 60(21): 1287-1297)

Modeling circulation and seasonal fluctuations in perennially
ice-covered and ice-walled LakeUntersee, Antarctica

Steel, H. C. B.; McKay, C. P.; Andersen, D. T.
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Lake Untersee, Antarctica, is a freshwater perennially ice covered lake bounded along its north by the
Anuchin glacier. The Massachusetts Institute of Technology general circulation model, used on a
representative wedge-shaped lake and actual bathymetry for Lake Untersee, produces estimates for
circulation and long-term temperature and mixing trends. Modeled circulation is dominated by an
anticyclonic gyre in front of the glacier, with slower similar to 3mms-1 flow exhibited around the lake's
perimeter, allowing effective mixing throughout most of the lake with time scales of one month. Estimated
velocities bound maximal glacial flour particle size at similar to 10m for effective transport throughout the
lake, consistent with the sediment's mostly fine composition observed in field studies, and mixing time
scales mean nonuniformities in measured O-2 concentration likely require recent or ongoing sources.
Areas in which large temperature gradients prevent exchange of fluid demonstrate minimal mixing, such
as the lake's upper water layers and the anoxic basin in the south, and circulation is consistently slowed
in the northern sheltered bay area. Mean flow velocities fluctuate by about one fifth of their magnitude
between summer and winter, and the lake's almost homothermal body temperature varies by about one
tenth of a degree over the same period. While calculated temperature profiles qualitatively agree with
field data, the model's long-term equilibrium temperature differs substantially, likely due to poor
description of heat transfer with the glacier. Model robustness tests show results differ by approximate to
10% when either grid scale or water temperature are halved.

CkJFE: LIMNOLOGY AND OCEANOGRAPHY, 2015, 60(4): 1139-1155)

Quantile regression improves models of lake eutrophication with
implications for ecosystem-specific management

Xu, Yaoyang; Schroth, Andrew W.; Isles, Peter D. F.; et al.

Although commonly used by those tasked with lake management, the statistical approach of data
averaging (DA) followed by ordinary least-squares regression (OLSR) to generate nutrient limitation
models is outdated and may impede the understanding and successful management of lake
eutrophication. Using a 21-year data set from Lake Champlain as a case study, the traditional
DA-OLSR-coupled approach was re-evaluated and improved to quantify the cause-effect relationships
between chlorophyll (Chl) and total nitrogen (TN) or total phosphorus (TP). We confirmed that the
commonly used DA-OLSR approach results in misleading cause-effect nutrient limitation inferences by
illustrating how the process of DA reduces the range of data distribution considered and masks
meaningful temporal variation observed within a given period. Our model comparisons demonstrate that
using quantile regression (QR) to fit the upper boundary of the response distribution (99th quantile model)
is more robust than the OLSR analysis for generating eutrophication models and developing nutrient
management targets, as this method reduces the effects of unmeasured factors that plague the
OLSR-derived model. Because our approach is statistically in line with the ecological law of the minimum’,
it is particularly powerful for inferring resource limitation with broad potential utility to the ecological
research community. By integrating percentile selection (PS) with QR-derived model output, we
developed a PS-QR-coupled approach to quantify the relative importance of TN and TP reductions in a
eutrophic system. Utilising this approach, we determined that the reduction in TP to meet a specific Chl
target should be the first priority to mitigate eutrophication in Lake Champlain. The structure of this
statistically robust and straightforward approach for developing nutrient reduction targets can be easily
adopted as an individual lake-specific tool for the research and management of other lakes and

reservoirs with similar water quality data sets. Moreover, the PS-QR-coupled approach developed here is
7
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also of theoretical importance to understanding and modelling the interacting effects of multiple limiting

factors on ecological processes (e.g. eutrophication) with broad application to aquatic research.

(kJH: FRESHWATER BIOLOGY, 2015, 60(9): 1841-1853)

A hydrodynamics-based approach to evaluating the risk of waterborne
pathogens entering drinking water intakes in a large, stratified lake

Hoyer, Andrea B.; Schladow, S. Geoffrey; Rueda, Francisco J.

Pathogen contamination of drinking water lakes and reservoirs is a severe threat to human health
worldwide. A major source of pathogens in surface sources of drinking waters is from body-contact
recreation in the water body. However, dispersion pathways of human waterborne pathogens from
recreational beaches, where body-contact recreation is known to occur to drinking water intakes, and the
associated risk of pathogens entering the drinking water supply remain largely undocumented. A high
spatial resolution, three-dimensional hydrodynamic and particle tracking modeling approach has been
developed to analyze the risk and mechanisms presented by pathogen dispersion. The pathogen model
represents the processes of particle release, transport and survival. Here survival is a function of both
water temperature and cumulative exposure to ultraviolet (UV) radiation. Pathogen transport is simulated
using a novel and computationally efficient technique of tracking particle trajectories backwards, from a
drinking water intake toward their source areas. The model has been applied to a large, alpine lake -
Lake Tahoe, CA-NV (USA), The dispersion model results reveal that for this particular lake (1) the risk of
human waterborne pathogens to enter drinking water intakes is low, but significant; (2) this risk is strongly
related to the depth of the thermocline in relation to the depth of the intake; (3) the risk increases with the
seasonal deepening of the surface mixed layer; and (4) the risk increases at night when the surface
mixed layer deepens through convective mixing and inactivation by UV radiation is eliminated. While
these risk factors will quantitatively vary in different lakes, these same mechanisms will govern the
process of transport of pathogens.

CRii: WATER RESEARCH, 2015, 83: 227-236)

Isomeric specific partitioning behaviors of perfluoroalkyl substances in
water dissolved phase, suspended particulate matters and sediments
in Liao River Basin and Taihu Lake, China

Chen, Xinwei; Zhu, Lingyan; Pan, Xiaoyu; et al.

The occurrence and distribution of eleven perfluoroalkyl substances (PFASs) and the isomers of
perfluorooctanoate (PFOA), perfluorooctanesulfonate (PFOS) and perfluorooctane sulfonamide (PFOSA)
were investigated in water dissolved phase, sediment and suspended particulate matter (SPM) in two
typical watersheds in China: Liao River Basin and Taihu Lake. The total concentrations of the PFASSs in
the dissolved phase were 44.4-781 ng/L in Liao River with high contribution of perfluorobutane sulfonate
(PFBS) (75.7%) and PFOA (9.86%). The PFASs in the dissolved phase in Taihu Lake was 17.2-94.4
ng/L with PFOA (39.8%), perfluorohexanoate (PFHxA) (30.1%) and PFOS (16.8%) as the dominant
PFASs. The log Koc values of the PFASs in both SPM and sediment increased with increasing the

perfluorinated carbon chain length. In Liao River Basin, the long chain perfluorocarboxylates (C10-12)
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bound with SPM contributed >30% to the total amount in water, suggesting that SPM could not be
ignored when the environmental load of long chain PFASs in water was assessed. For the isomers of
PFOA, PFOS and PFOSA, the linear isomers always displayed higher partition coefficients on particulate
phases than the branched ones. An established isomer-profiling technique was applied to assess the
relative contributions of various industrial origins for PFOA. In Liao River, when SPM was included in the
water samples, there were contributions of PFOA from electrochemical fluorination (ECF) (similar to
55%), linear telomer (similar to 41%) and isopropyl telomer (similar to 4%) sources. While, the results
based on the dissolved phase alone indicated more contribution of ECF (similar to 70%) source and
lower contribution from linear telomer (similar to 26%) source. The discrepancy suggests that omitting
SPM from water samples might lead to misunderstanding on the industrial origins of PFOA. In Taihu
Lake, the isomer profile of PFOA was influenced mainly by ECF (similar to 88%) and partially by

linear-telomer (similar to 12%) sources.

CKiF: WATER RESEARCH, 2015, 80: 235-244)

Processes that control water chemistry and stable isotopic composition
during the refilling of LakeNgami in semiarid northwest Botswana

Meier, Scott D.; Atekwana, Eliot A.; Molwalefhe, Loago; et al.

Lake Ngami in semiarid Botswana was dry until 2009 when it began filling with water because of regional
increases in precipitation and from redirection of water to the lake from distributaries of the Okavango
River. We measured the physical, chemical and stable isotopic composition of lake water collected at 25
cm below the surface along a 18 km axial transect from the inflow river to the distal end of the lake. Our
objective was to determine the processes that control water properties and to establish baseline values
for future temporal and spatial comparisons. The major ionic concentrations (e.g., Cl-, Na*, Ca?*) and the
stable oxygen (delta O18) and hydrogen (SD) isotope ratios show three distinct regions of increasing
concentrations and isotopic enrichment, respectively along the transect. The delta O-18 vs. SD data plot
along the Okavango Delta evaporation line and suggest modification of lake water by evaporation. The
proportions of the major ions in the inlet water and in the lake were similar and logCI(-) vs. logNa(+)
suggests an evaporative enrichment of solutes. The segmentation of the major solutes and the delta O-18
and SD into three regions along the axial transect results from differential evaporation of lake recharge
from 2010, 2011 and 2012, and are thus controlled by the residence time of recharge in the lake. Unlike
the major ions, the dissolved inorganic carbon (DIC) concentrations and the stable carbon isotopic ratios
(PC) of DIC increase along the axial transect to about midway in the lake, and then reach steady state.
The delta C*2 of dissolved organic matter in the inlet river and lake averaged similar to-25.7 +/- 0.3 parts
per thousand while that for particulate organic carbon decreased from similar to-24 parts per thousand in
the inlet river to similar to-28 parts per thousand in the lake from water column productivity. Carbon
cycling in Lake Ngami is controlled by evaporation which increase DIC concentrations and equilibration
between carbon in DIC and atmospheric CO2(g). The results show the importance of evaporation and
residence time in controlling the solute chemistry and the dominance of atmospheric CO?(g) in controlling
carbon cycling during the filling stages of lakes in arid environments.

CKiJE: JOURNAL OF HYDROLOGY, 2015, 527: 420-432)
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Metagenomic insights into strategies of aerobic and anaerobic carbon
and nitrogen transformation in boreal lakes

Sari Peura, Lucas Sinclair, Stefan Bertilsson; et al.

Thousands of net-heterotrophic and strongly stratifying lakes dominate the boreal landscape. Besides
their central role as emitters of greenhouse gases, we have only recently begun to understand the
microbial systems driving the metabolic processes and elemental cycles in these lakes. Using shotgun
metagenomics, we show that the functional potential differs among lake types, with humic lakes being
particularly enriched in carbon degradation genes. Most of the metabolic pathways exhibit oxygen- and
temperature-dependent stratification over depth, coinciding with shifts in bacterial community
composition, implying that stratification is a major factor controlling lake metabolism. In the bottom waters,
rare and poorly characterized taxa, such as e-Proteobacteria, but also autotrophs, such as
photolithotrophic Chlorobia were abundant. These oxygen-depleted layers exhibited high genetic
potential for mineralization, but also for fixation of carbon and nitrogen, and genetic markers for both
methane production and oxidation were present. Our study provides a first glimpse of the genetic
versatility of freshwater anoxic zones, and demonstrates the potential for complete turnover of carbon

compounds within the water column.

CK¥E: Scientific Reports, 2015, 5, DOI:10.1038/srep12102)

Greenhouse gas emission and storage in a small shallow lake

Bartosiewicz, M.; Laurion, I.; Macintyre, S.

Small lakes are likely to show considerable temporal variability in greenhouse gas emissions given their
transient stratification and short residence time. To determine the extent that CO2 and CH4 emission and
storage depends on surface meteorology, we studied a shallow lake during 2 years with contrasting
rainfall and thermal stratification. Gas fluxes were estimated with wind-based and surface renewal
models and compared to direct measurements obtained with floating chambers. The assessment of
greenhouse gases storage revealed that the lake gained CO2 in association with rainfall in both the
rainier (2011) and drier summer (2012). In 2011, stratification was less extensive and disrupted
frequently. The lake was a source of CO2 and CH4, and ebullition exceeded diffusive fluxes of CH4. In
2012, stratification was more persistent, the lake was a sink for CO2 during dry periods, CO2 and CH4
accumulated in the hypolimnion later in the summer when rainfall increased, diffusive fluxes of CH4 were
similar to those in 2011 mid-summer and over four times higher during overturn. Ebullition was lower in
the drier summer. Fluxes measured with chambers were closer to estimations from the surface renewal

model and about two times values estimated with wind-based models.

CKJE: HYDROBIOLOGIA, 2015, 757(1): 101-115)

Large difference in carbon emission — burial balances between boreal
and arctic lakes

E. J. Lundin, J. Klaminder, D. Bastviken; et al.

Lakes play an important role in the global carbon (C) cycle by burying C in sediments and emitting CO2
and CHato the atmosphere. The strengths and control of these fundamentally different pathways are
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therefore of interest when assessing the continental C balance and its response to environmental change.
In this study, based on new high-resolution estimates in combination with literature data, we show that
annual emission:burial ratios are generally ten times higher in boreal compared to subarctic — arctic lakes.
These results suggest major differences in lake C cycling between biomes, as lakes in warmer boreal
regions emit more and store relatively less C than lakes in colder arctic regions. Such effects are of major
importance for understanding climatic feedbacks on the continental C sink — source function at high
latitudes. If predictions of global warming and northward expansion of the boreal biome are correct, it is
likely that increasing C emissions from high latitude lakes will partly counteract the presumed increasing

terrestrial C sink capacity at high latitudes.

CRiE: Scientific Reports, 2015, 5, DOI:10.1038/srep14248)
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CRIE: FH£EH, 2015, 60(11): 1038-1047)

The influence of dissolved organic carbon on primary production in
northern lakes

Seekell, David A.; Lapierre, Jean-Francois; Ask, Jenny; et al.

Dissolved organic carbon (DOC) concentrations in lakes are changing globally, but little is known about
potential ecosystem impacts.We evaluated the relationship between DOC and whole-lake primary
production in arctic and boreal lakes. Both light extinction (inhibits primary production) and nutrient

availability (stimulates primary production) are positively and nonlinearly related to DOC concentration.
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These nonlinearities create a threshold DOC concentration (4.8mg L-1), below which the DOC-primary

production relationship is positive, and above which the relationship is negative. DOC concentration
varies maximally between regions, creating a unimodal relationship between primary production and
DOC that emerges at broader scales because arctic lakes largely fall below the threshold DOC
concentration, but boreal lakes fall above it. Our analysis suggests that the impact of DOC trends on lake
primary production will vary across lakes and regions as a result of contrasting baseline conditions
relative to the DOC threshold.

CRJE: LIMNOLOGY AND OCEANOGRAPHY, 2015, 60(4): 1276-1285)

Effects of increased concentrations of inorganic nitrogen and dissolved
organic matter on phytoplankton in boreal lakes with differing nutrient
limitation patterns

Daggett, Carmen T.; Saros, Jasmine E.; Lafrancois, Brenda Moraska; et al.

Global changes are currently contributing to increasing concentrations of nitrogen (N) and dissolved
organic matter (DOM) in boreal lakes. While these changes can affect phytoplankton, the relative
importance of each of these subsidies and how their effects vary with nutrient limitation patterns remain
unclear. We investigated the effects of increasing N and DOM on phytoplankton in two relatively remote
boreal regions of the northern US with lakes that differ in N and DOM concentrations: Acadia National
Park (ACAD) in the northeastern US, and Isle Royale National Park (ISRO) in the north-central US.
Nutrient enrichment assays were conducted in two lakes from each area first to assess nutrient limitation
patterns. To determine the effects of increasing N and DOM, changes in phytoplankton biomass and
community structure were examined in bioassay experiments using a N gradient combined with either
DOM enrichment or DOM shading treatments. Algal biomass response indicated N limitation in ISRO and
N&P co-limitation in ACAD. In the N gradient experiments, algal biomass in the N-limited lake increased
along the N gradient, while it was unaffected in the N&P co-limited lake. Regardless of nutrient limitation
pattern, algal biomass increased with DOM enrichment, with DOM additions primarily stimulating
chlorophytes, diatoms, and chrysophytes. In contrast, shading with DOM had no effect on any
phytoplankton response metrics. In boreal lakes, the effects of N enrichment were dependent on nutrient
limitation status of the lake, whereas the effects of DOM enrichment were observed across lakes
regardless of nutrient limitation status, suggesting that increasing DOM may have widespread effects on
aquatic systems.

CkJE: AQUATIC SCIENCES, 2015, 77(3): 511-521)

Water quality changes following nutrient loading reduction and
biomanipulation in a large shallow subtropical lake, Lake Griffin,
Florida, USA

Fulton, Rolland S., IIl; Godwin, Walter F.; Schaus, Maynard H.

Lake Griffin received discharges for decades from muck farms developed on former floodplain wetlands,
leading to hypereutrophic conditions. Management actions included wetland restoration of farmland to
reduce nutrient discharges, and harvesting of gizzard shad to remove nutrients in fish biomass and
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reduce nutrient recycling from sediments. Despite a reported susceptibility to wind-driven sediment
resuspension, there have been substantial improvements in water quality in Lake Giriffin, including
decreases in nutrient concentrations, chlorophyll-a, and cyanobacterial biovolume, and increases in
water transparency. Water quality improvements in Lake Griffin were substantially greater than occurred
in ten comparison lakes. External nutrient load reduction was the primary factor contributing to water
quality improvement, although there was evidence of an effect of shad harvesting, including correlations
between shad catch per unit effort and nutrient concentrations, and an estimated effect of biomass
removal and recycling reduction accounting for about 40% of the external load during the harvest period.
Net production of total nitrogen in the lake was strongly related to external total phosphorus loading,
indicating phosphorus limitation of nitrogen fixation. The response of Lake Griffin indicates that the
combination of external nutrient load reduction and biomanipulation can result in sustained

improvements in water quality in shallow subtropical lakes.

CkJE: HYDROBIOLOGIA, 2015,753(1): 243-263)

Deriving nutrient targets to prevent excessive cyanobacterial densities
in US lakes and reservoirs

Yuan, Lester L.; Pollard, Amina I.

High densities of cyanobacteria can interfere with the use of lakes and reservoirs for recreation and as
sources for drinking water, and one approach for reducing the amount of cyanobacteria is to reduce
nutrient concentrations in the waterbody. An approach is described for deriving numeric targets for
concentrations of total phosphorus (TP) and total nitrogen (TN) that are associated with a pre-specified
probability of cyanobacterial biovolume that exceeds the recommended World Health Organization
thresholds for recreation in the water. The analysis consisted of two phases. First, a divisive tree
algorithm was used to identify groups of lakes in which the relationship between nutrients and
cyanobacterial biovolume was similar. Second, hierarchical Bayesian models were used to estimate
relationships between cyanobacterial biovolume, TP and TN, while partitioning the observed variance in
biovolume into components associated with sampling variability, temporal variability, and among-lake
differences. The final model accounted for 91% of the variance in cyanobacterial biovolume among
different lakes and was used to identify nutrient concentrations that maintain a low probability of
excessively high cyanobacterial biovolumes. When no classes of lakes were specified and the
relationship between cyanobacterial biovolume and nutrient concentrations was modelled using a
national data set, mean targets of 87 and 1100gL(-1) were derived for TP and TN, respectively, to
maintain cyanobacterial biovolume below moderate risk levels as defined by the World Health
Organization. After classification, mean nutrient targets in lakes that were found to be most susceptible to
high biovolumes of cyanobacteria (i.e. deep lakes) were 61 and 800gL(-1) for TP and TN, while higher
nutrient thresholds were observed for other classes of lakes.

CkJF: FRESHWATER BIOLOGY, 2015, 60(9): 1901-1916)

Invasive trout increase the climatic sensitivity of zooplankton
communities in naturally fishless lakes

MacLennan, Megan M.; Dings-Avery, Chantal; Vinebrooke, Rolf D.
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1. Widespread stocking of fish into naturally fishless montane lakes has restructured their food webs by
excluding invertebrate top predators and releasing smaller zooplankton from predation and competition.
The persistence of non-native trout in these lakes may also compound the effects of global warming,

such that current efforts to manage these two stressors independently may be ineffective.

2. We conducted a survey of 22 naturally fishless and stocked lakes positioned along an altitudinal (and
thus climatic) gradient and a two-factor experiment using outdoor mesocosms. We hypothesised that
stocked rainbow trout (Oncorhynchus mykiss) increase the effects of higher temperature on zooplankton
production in naturally fishless lakes by suppressing large invertebrates (e.g. Chaoborus), which then
releases from predation smaller species that are more sensitive to warming. We also expected that
introduced trout would stimulate primary production by suppressing larger grazers and increasing

nutrient availability.

3. The survey confirmed that non-native trout and temperature are significant explanatory variables of
zooplankton species turnover. Both lines of evidence agreed that the positive influence of higher
temperature on total zooplankton biomass occurred only in the presence of non-native trout, probably
because warming stimulated reproduction of smaller, herbivorous species that are favoured in lakes with
stocked fish. Otherwise, the direct effects of higher temperatures on fishless communities were negligible.
The positive effect of fish on primary production also probably provided the extra food to support greater
reproduction by these small herbivorous species under warmed conditions.

4. Stocking trout into naturally fishless montane lakes increases the sensitivity of their zooplankton to the
otherwise subtle direct effects of higher temperature. The likely effect of global warming on food webs in
montane lakes may depend on their trophic structure, and the destabilizing influence of introduced fish.

CkJE: FRESHWATER BIOLOGY, 2015, 60(8): 1502-1513)

Strong impact of nitrogen loading on submerged macrophytes and
algae: a long-term mesocosm experiment in a shallow Chinese lake

Olsen, Saara; Chan, Fengyi; Li, Wei; et al.

1. Excess loading of phosphorus (P) and nitrogen (N) triggers a shift in the trophic structure of shallow
lakes from a clear-water, macrophyte-dominated state to an algal-dominated turbid state. However, the
role of N in the shift is debated, and experimental evidence is, with a few exceptions, based on short-term

studies (days to a few months).

2. We studied the effect of N loading on macrophytes (dominated by Potamogeton lucens and Ca-bomba
caroliniana), periphyton, filamentous algae and phytoplankton in mesocosms over 10 months (starting in
October) in subtropical China (Wuhan). There were three N treatments: controls (CN) without nitrogen
addition (mean TN = 1.9 mg L-1), low nitrogen (LN) addition (mean TN = 3.5 mg L-1) and high nitrogen
(HN) addition (mean TN = 5.5 mg L-1). Total phosphorus (TP) concentration in the water column
remained moderate (0.05-0.07 mg L-1) during the experiment in all treatments.

3. Macrophyte abundance declined in the LN and HN treatments in the first 6 months, but not in controls,
followed by a partial recovery in the LN treatments. They disappeared completely in the HN treatments
the following summer. Periphyton (biofilm on plastic) and phytoplankton biomass remained unaffected

during the first 6 months but increased over the summer by two or three times, compared with controls, in
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low and high nitrogen treatments, respectively. By contrast, the abundance of filamentous algae

increased over winter but declined during the summer with no obvious relationship to the N treatments.
There was no difference in the TN or nitrate concentrations or soluble protein, soluble sugar and Chl-a

content of P. lucens leaves and stems with increasing N load.

4. Macrophyte populations are partially resilient to abrupt increases in N loading at moderate TP
concentrations, but, after prolonged exposure, a complete collapse occurs. Our results further indicate
that macrophyte loss is exacerbated by shading by filamentous algae during the winter, and by
phytoplankton and periphyton in the summer, while there was no indication of direct N toxicity.

CRJ&: FRESHWATER BIOLOGY, 2015, 60(8): 1525-1536)

Cyanobacterial dynamics in shallow Lake Apopka (Florida, USA) before
and after the shift from a macrophyte-dominated to a
phytoplankton-dominated state

Waters, Matthew N.; Schelske, Claire L.; Brenner, Mark.

Paleolimnological data were used to reconstruct the primary producer history of shallow, hyper-eutrophic
Lake Apopka, Florida, U.S.A. Lake Apopka changed from a macrophyte-dominated state to a
phytoplankton-dominated state in 1947. It has remained phytoplankton-dominated despite efforts to

re-establish clear-water conditions and submersed aquatic plants.

Photosynthetic pigments, organic matter and nutrients (C, N, P) were analysed in a 4.28-m sediment
core that spans the past c.8000years. Our objectives were to: (i) reconstruct the primary producer history
of Lake Apopka throughout its ¢.8000-year existence, (ii) determine whether the cyanobacterial
dominance established in 1947 in Lake Apopka is the only period of cyanobacterial dominance in the
lake's history and (iii) relate changes in the cyanobacterial community to known human impacts and

recent management efforts.

Lake Apopka possessed a macrophyte-dominated primary producer community throughout most of its
Holocene history, with diatoms, green algae and some cyanobacteria characterising the non-macrophyte,
primary producer component of the community.

Since 1947, however, higher plants have been virtually absent in the lake and cyanobacteria have
dominated the primary producer community, marking the first time that cyanobacteria have played such
an important role in the lake. The cyanobacterial community itself has undergone multiple changes since
1947, confounding management efforts that have focused on a single driver of the primary producer

community that is phosphorus.

CkJE: FRESHWATER BIOLOGY, 2015, 60(8): 1571-1580)

The introduced signal crayfish and native noble crayfish have different
effects on sublittoral macroinvertebrate assemblages in boreal lakes

Ercoli, Fabio; Ruokonen, Timo J.; Koistinen, Sofia; et al.

We investigated differences in the abundance, community composition and taxon richness of sublittoral

macroinvertebrates in boreal lakes containing introduced invasive signal crayfish (Pacifastacus
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leniusculus) or native noble crayfish (Astacus astacus). We hypothesised that sublittoral
macroinvertebrate assemblages in lakes containing noble crayfish, which reportedly prefer the shallow
littoral, would differ little from those in lakes without crayfish, in contrast to assemblages in lakes

containing signal crayfish, which reportedly forage at greater depths.

In a set of 24 small and medium-sized Finnish lakes, eight lakes contained signal crayfish, eight had
noble crayfish and eight control lakes had no crayfish. At three sites per lake, we sampled

macroinvertebrates quantitatively from soft sediment in the sublittoral.

The sublittoral macroinvertebrate assemblage in lakes with noble crayfish and control lakes was similar.
In contrast, lakes with signal crayfish had a lower density of Trichoptera and Ephemeroptera, as well as a
lower density and species richness of Chironomidae, and a lower overall benthic density and taxon

richness.

In contrast to some previous reports from other habitats, we infer that introduced signal crayfish have
stronger negative effects than native noble crayfish on sublittoral macroinvertebrates. Hence, the
ecological equivalence or differences of crayfish species cannot be generalised across habitats.

(EJE: FRESHWATER BIOLOGY, 2015, 60(8): 1688-1698)

Macrozooplankton and the persistence of the deep chlorophyll
maximum in a stratified lake

Pannard, Alexandrine; Planas, Dolors; Beisner, Beatrix E.

Deep chlorophyll maxima (DCM) are common in deep, oligotrophic stratified lakes. The DCM refer to the
maximal chlorophyll a concentration found at depth, and not at the lake surface. While control of the DCM
is thought to be via physicochemical factors in many lakes, a role for zooplankton grazing in epilimnetic
waters remains a possibility. The occurrence and dynamics of DCM are poorly documented in smaller
lakes, where zooplankton grazing is likely to have a stronger structuring effect. In small, shallow stratified
lakes, biological control by grazing may be magnified by the short vertical gradient and overall higher
water temperature. The respective contributions of several physical, chemical and biological parameters
to the vertical distribution of phytoplankton biomass in a small stratified lake were examined.
Associations between phytoplankton depth distribution and vertical gradients in temperature, light and
nutrients and the density of herbivorous zooplankton were established through regressions and
generalised linear models. Colimitation of the DCM by light from above and nutrients from below was
detected. A threshold was detected at 3% incident light (100mol photon m(-2) s(-1)), below which the
DCM disappeared. Epilimnetic biomass was related to nutrient availability, with a threshold concentration
at 4gPL(-1), below which the DCM dominated. Greater stability of the water mass and more zooplankton
were associated with higher phytoplankton biomass in the DCM. Stability is likely to have controlled
vertical nutrient fluxes, which were intercepted by the metalimnetic phytoplankton. Zooplankton grazing
of epilimnetic biomass could have increased incident light reaching the top of the metalimnion, thereby
favouring proliferation of photosynthetic biomass in the DCM. Wind mixing events, as detected by a
reduction in Lake number (L-N, a measure of the influence of wind forcing on vertical structure), induced
vertical intrusions of metalimnetic water, rich in nutrients and phytoplankton, into the epilimnion. We can
infer that dominance of phytoplankton in the epilimnion would have occurred earlier during the summer if

grazing by zooplankton had not removed epilimnetic phytoplankton. Our results suggest that, while
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stable stratification is necessary for initial DCM formation, zooplankton grazing may promote the

persistence of a DCM.

CRJ&: FRESHWATER BIOLOGY, 2015, 60(8): 1717-1733)

Effects of water temperature on summer periphyton biomass in
shallow lakes: a pan-European mesocosm experiment

Mahdy, Aldoushy; Hilt, Sabine; Filiz, Nur; et al.

Periphyton communities play an important role in shallow lakes and are controlled by direct forces such
as temperature, light, nutrients, and invertebrate grazing, but also indirectly by planktivorous fish
predation. We performed a pan-European lake mesocosm experiment on periphyton colonization
covering five countries along a north/south geographical/temperature gradient (Estonia, Germany, Czech
Republic, Turkey, and Greece). Periphyton biomass on artificial polypropylene strips exposed at 50 cm
water depth at low and high nutrient regimes (with mean total phosphorus concentration of 20 and 65 mu
g L-1, respectively) was compared during mid-summer. No significant effect of nutrient loading on
periphyton biomass was observed as nutrient concentrations in the mesocosms were generally above
limiting values. Water temperature significantly enhanced summer periphyton biomass development.
Additionally, direct and indirect top-down control of snails and fish emerged as a significant factor in

periphyton biomass control.

CRJE: AQUATIC SCIENCES, 2015, 77(3): 499-510)

Hidden biodiversity in an ancient lake: phylogenetic congruence
between Lake Tanganyika tropheine cichlids and their monogenean
flatworm parasites

Maarten P. M. Vanhove, Antoine Pariselle5, Maarten Van Steenberge; et al.

The stunning diversity of cichlid fishes has greatly enhanced our understanding of speciation and
radiation. Little is known about the evolution of cichlid parasites. Parasites are abundant components of
biodiversity, whose diversity typically exceeds that of their hosts. In the first comprehensive phylogenetic
parasitological analysis of a vertebrate radiation, we study monogenean parasites infecting tropheine
cichlids from Lake Tanganyika. Monogeneans are flatworms usually infecting the body surface and gills
of fishes. In contrast to many other parasites, they depend only on a single host species to complete their
lifecycle. Our spatially comprehensive combined nuclear-mitochondrial DNA dataset of the parasites
covering almost all tropheine host species (N = 18), reveals species-rich parasite assemblages and
shows consistent host-specificity. Statistical comparisons of host and parasite phylogenies based on
distance and topology-based tests demonstrate significant congruence and suggest that host-switching
is rare. Molecular rate evaluation indicates that species of Cichlidogyrus probably diverged
synchronically with the initial radiation of the tropheines. They further diversified through within-host
speciation into an overlooked species radiation. The unique life history and specialisation of certain
parasite groups has profound evolutionary consequences. Hence, evolutionary parasitology adds a new
dimension to the study of biodiversity hotspots like Lake Tanganyika.

CRiE: Scientific Reports, 2015, 5, DOI:10.1038/srep13669)
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Seed bank characteristics of the Nymphoides peltata population in
Lake Taihu

Wei Huang, Qiuwen Chen.Kaining Chen.

The Nymphoides peltata (N. peltata) population has shown rapid expansion in Lake Taihu, China, in
recent years. The core question is whether N. peltata seeds have contributed to the expansion. To
address this, we randomly selected three N. peltata stands to investigate the seed bank characteristics of
N. peltata in Lake Taihu. Results showed that N. peltata had high seed production, with a maximum seed
yield of 1763 seeds per m2. Density of intact and fragmented seeds decreased rapidly with sediment
depth. Few intact or fragmented seeds were distributed at depths greater than 4 cm in the sediment.
Spatial distribution of the seed bank indicated that most seeds sank to the sediment within the N. peltata
stands, and few seeds took advantage of their floating ability. Seeds recovered from the sediment during
April to June had a low germination rate, and no seeds germinated during October to April. Cold
exposure treatment increased the germination rate remarkably. No seedlings were found in the field from
January 2012 to December 2012, indicating that few seeds were successfully established in the
surveyed area. The results suggested that sexual reproduction had little direct contribution to the N.
peltata expansion in this large shallow lake.

CRiF: Scientific Reports, 2015, 5, DOI:10.1038/srep13261)

Food-web stability signals critical transitions in temperate shallow
lakes

Jan J. Kuiper, Cassandra van Altena, Peter C. de Ruiter; et al.

A principal aim of ecologists is to identify critical levels of environmental change beyond which
ecosystems undergo radical shifts in their functioning. Both food-web theory and alternative stable states
theory provide fundamental clues to mechanisms conferring stability to natural systems. Yet, it is unclear
how the concept of food-web stability is associated with the resilience of ecosystems susceptible to
regime change. Here, we use a combination of food web and ecosystem modelling to show that
impending catastrophic shifts in shallow lakes are preceded by a destabilizing reorganization of
interaction strengths in the aquatic food web. Analysis of the intricate web of trophic interactions reveals
that only few key interactions, involving zooplankton, diatoms and detritus, dictate the deterioration of
foodweb stability. Our study exposes a tight link between food-web dynamics and the dynamics of the
whole ecosystem, implying that trophic organization may serve as an empirical indicator of ecosystem

resilience.

(GR¥JE: Nature Communications, 2015, 6, DOI:10.1038/ncomms8727)

Differences in the regeneration traits of Potamogeton crispus turions
from macrophyte- and phytoplankton-dominated lakes

Dong Xie, Hengjie Zhou, Hong Zhu.

Potamogeton crispus is widely used in submerged macrophyte restoration in China. Turions are an
important means of reproduction in this species. To compare the regeneration abilities of P. crispus

turions in macrophyte- and phytoplankton-dominated lakes, we collected P. crispus turions from a
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macrophyte-dominated lake (Liangzi Lake) and a phytoplankton-dominated lake (Taihu Lake). Both lakes
are important lakes in the middle and lower reaches of the Yangtze River in China. Our field survey
revealed that the turions from the phytoplankton-dominated lake had smaller sizes and higher
concentrations of total nitrogen (TN) and total phosphorus (TP) than did those from the
macrophyte-dominated lake. Rapid sprouting of the turions from the phytoplankton-dominated lake in 32
days was observed under experimental conditions, although the sprout sizes (heights and biomass) were
smaller than those from the macrophyte-dominated lake. Compared with sprouted turions from
macrophyte-dominated lake, the sprouted turions from the phytoplanktondominated lake accumulated
higher soluble sugar (SS) but lower starch and free amino acid (FAA) concentrations. A 12-day interval
sprout removal treatment significantly stimulated the resprouting of turions from both lakes, but
scale-leaf-removal treatments had no effect. This study provides evidence that the regeneration
strategies of P. crispus turions differ in macrophyte- and phytoplankton-dominated lakes.

CK¥i: Scientific Reports, 2015,5, DOI: 10.1038/srep12907)

The phytoplankton community of tropical high-mountain crater lake
Wonchi, Ethiopia

Degefu, Fasil; Schagerl, Michael.

Atelomixis influences phytoplankton composition in regions where day-night temperature variations are
high. Although this physical process is shown as the most important driver in a number of
tropical-subtropical lake systems, information on tropical high-mountain lakes is largely lacking. We
therefore studied the phytoplankton community composition and the underlying limnological variables of
the atelomictic tropical high-mountain Lake Wonchi (Ethiopia) for 13 months. Nutrient levels indicated
oligotrophic conditions with ammonium being the primary nitrogen form. The phytoplankton community
comprised 53 taxa distributed in five taxonomic divisions, which could be assigned to 15 codas based on
phytoplankton functional group classification. Partial atelomixis and low nutrient concentrations seemed
to be key variables in structuring phytoplankton community composition, which was quite stable and
characterized by high diversity of heavy, immobile and fast-sinking planktonic desmids of the N (A) codon
during mixing followed by diatoms (MP codon). A near-monospecific bloom of Peridinium cinctum (Lo
codon) prevailed before the onset of lake turnover in December 2011 with conditions of nutrient depletion,
which was later followed by the functional groups F-J during the episode of complete mixing and then
replaced by the N (A) codon. Non-metric multidimensional scaling resulted in a 2-dimensional solution,
which revealed clear segregation of phytoplankton community to five groups. Mixing regime of the water
column, conductivity, total phosphorus, ammonium and zooplankton had significant influence on the

observed seasonal pattern.

CkJH: HYDROBIOLOGIA, 2015, 755(1): 197-208)

Size-based diel migration of zooplankton in Mediterranean shallow
lakes assessed from in situ experiments with artificial plants

Tavsanoglu, Ulku Nihan; Brucet, Sandra; Levi, Eti Ester; et al.

In warm lakes, fish aggregate within macrophytes, thereby weakening the role of these as a daytime

refuge for zooplankton and altering the zooplankton size structure, predation pressure, and water clarity.
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To elucidate the role of macrophytes as a refuge for zooplankton and their effect on zooplankton size
distribution, we established three sets of strandardized artificial plant beds in 11 lakes in Turkey with
contrasting fish predation risk and turbidity. Zooplankton were sampled within and outside of each plant
beds during day and night. Fish, collected overnight in multimesh-sized gillnets, were abundant both
inside and outside the artificial plant beds, impoverishing the usefulness of plants as a daytime refuge for
particularly large-bodied zooplankton. Zooplankton size diversity was negatively related to fish
abundance. Diel vertical migration was the frequent anti-predator avoidance behavior, but reverse
migration was also observed when Chaoborus was present. In contrast to the small-bodied taxa, large-
and medium-sized taxa showed intraspecific size-based migration (i.e., individuals of different sizes had
different migration patterns). Predators influenced the size structure and diel movement of zooplankton,

but the response changed with the size of zooplankton and water clarity.

(kJ6: HYDROBIOLOGIA, 2015, 753(1): 47-59)

Effects of humic stress on the zooplankton from clear and DOC-rich
lakes

Robidoux, Marilyne; del Giorgio, Paul; Derry, Alison.

Humic stress is associated with the widespread and ongoing browning of lakes. Natural landscape
gradients in dissolved organic carbon (DOC) potentially result in aquatic communities with different
tolerances to humic substances and thus expected contrasting responses to further lake browning. If
zooplanktonic species are adapted to different background concentrations of DOC, then we expected
that the zooplankton from naturally DOC-rich lakes would maintain higher diversity, biomass and overall
density in the face of experimental browning than the zooplankton from DOC-poor lakes. We tested this
hypothesis in a common-garden experiment by exposing, in enclosures, zooplankton from replicate
DOC-rich and DOC-poor source lakes to simulated browning and to clear water. We conducted a 2x2x3
factorial-design field transplant experiment with zooplankton from replicate DOC-rich (>8.5mgL(-1)) and
DOC-poor (<3.5mgL(-1)) lakes (Quebec, Canada) over eight weeks. There were two fixed effects: water
treatment (brown or clear water) and zooplankton source (from DOC-rich or DOC-poor lakes). Lake
source was included as a random variable in the model for the response of copepod body size in the
enclosures. A substance derived from peat, SuperHume', was used as a source of DOC. The diversity,
biomass and total density of zooplankton from DOC-rich and DOC-poor lakes did not differ upon
experimental addition of further DOC. This was despite the presence of different copepod body size
phenotypes between source lakes that could have potentially caused different community responses:
several dominant species of copepods (Cyclops scutifer, Leptodiaptomus minutus and Tropocyclops
prasinus mexicanus) had a larger mean population body size in DOC-rich source lakes than in DOC-poor
source lakes. Our findings suggest that the zooplankton from DOC-rich lakes does neither better nor
worse than zooplankton from DOC-poor lakes when faced with browning from a humic stressor.

CkJF: FRESHWATER BIOLOGY, 2015, 60(7): 1263-1278)

Potential for DNA-based identification of Great Lakes fauna: match and
mismatch between taxa inventories and DNA barcode libraries

Anett S. Trebitz, Joel C. Hoffman, George W. Grant; et al.
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DNA-based identification of mixed-organism samples offers the potential to greatly reduce the need for
resource-intensive morphological identification, which would be of value both to bioassessment and
non-native species monitoring. The ability to assign species identities to DNA sequences found depends
on the availability of comprehensive DNA reference libraries. Here, we compile inventories for aquatic
metazoans extant in or threatening to invade the Laurentian Great Lakes and examine the availability of
reference mitochondrial COlI DNA sequences (barcodes) in the Barcode of Life Data System for them.
We found barcode libraries largely complete for extant and threatening-to-invade vertebrates (100% of
reptile, 99% of fish, and 92% of amphibian species had barcodes). In contrast, barcode libraries remain
poorly developed for precisely those organisms where morphological identification is most challenging;
46% of extant invertebrates lacked reference barcodes with rates especially high among rotifers,
oligochaetes, and mites. Lack of species-level identification for many aquatic invertebrates also is a
barrier to matching DNA sequences with physical specimens. Attaining the potential for DNA-based
identification of mixed-organism samples covering the breadth of aquatic fauna requires a concerted

effort to build supporting barcode libraries and voucher collections.

CRJE: Scientific Reports, 2015, 5, D0OI:10.1038/srep12162)

Metagenomic study of red biofilms from Diamante Lake reveals
ancient arsenic bioenergetics in haloarchaea

Nicolas Rascovan, Javier Maldonado, Martin P Vazquez; et al.

Arsenic metabolism is proposed to be an ancient mechanism in microbial life. Different bacteria and
archaea use detoxification processes to grow under high arsenic concentration. Some of them are also
able to use arsenic as a bioenergetic substrate in either anaerobic arsenate respiration or
chemolithotrophic growth on arsenite. However, among the archaea, bioenergetic arsenic metabolism
has only been found in the Crenarchaeota phylum. Here we report the discovery of haloarchaea
(Euryarchaeota phylum) biofilms forming under the extreme environmental conditions such as high
salinity, pH and arsenic concentration at 4589 m above sea level inside a volcano crater in Diamante
Lake, Argentina. Metagenomic analyses revealed a surprisingly high abundance of genes used for
arsenite oxidation (aioBA) and respiratory arsenate reduction (arrCBA) suggesting that these
haloarchaea use arsenic compounds as bioenergetics substrates. We showed that several haloarchaea
species, not only from this study, have all genes required for these bioenergetic processes. The
phylogenetic analysis of aioA showed that haloarchaea sequences cluster in a novel and monophyletic
group, suggesting that the origin of arsenic metabolism in haloarchaea is ancient. Our results also
suggest that arsenite chemolithotrophy likely emerged within the archaeal lineage. Our results give a
broad new perspective on the haloarchaea metabolism and shed light on the evolutionary history of

arsenic bioenergetics.

CkJF: ISME J. 2015,DOI: 10.1038/ismej.2015.109)

Harnessing the potential of the multi-indicator palaeoecological
approach: an assessment of the nature and causes of ecological change
in a eutrophic shallow lake

Bennion, Helen; Davidson, Thomas A.; Sayer, Carl D.; et al.
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Multi-indicator palaeoecological studies have become increasingly popular over the last decade as the

need for a more complete understanding of lake ecological histories has increased. However, the true
potential of the full biological record for assessing the potential drivers of observed ecological shifts in
lake sediment records has rarely been demonstrated. Here, we examine the remains of a range of
food-web components including algae (diatoms), macrophytes (plant macrofossils), zooplankton
(chitinous and ephippial Cladocera remains), invertebrates (including chironomids, bryozoans, Mollusca)
and fish (fish scales and fish leech egg cocoons) in multiple sediment cores from Groby Pool, an
enriched English shallow lake, to assess whole-ecosystem response to eutrophication over the last two
centuries. We focus on three striking changes in the palaeorecord, namely the post-1900 increase in
Daphnia spp., the post-1840 decline in Cristatella mucedo and the post-1940 increase in Cocconeis
placentula, and utilise the multi-indicator palaeoecological data to evaluate possible explanations for
these patterns. Principal curves analysis revealed marked and broadly simultaneous changes in the plant
macrofossils, cladocerans, diatoms and chironomids (as well as in other animal remains such as
bryozoans and Mollusca), indicating an early period of enrichment most likely associated with land-use
change in the late 18th century, followed by a more recent eutrophication phase coincident with the
discharge of sewage effluent to the lake from 1935. Ecological change, resulting from eutrophication,
was shown to have progressed slowly and steadily and to have occurred at all trophic levels with a shift
from a relatively diverse mesotrophic' macrophyte assemblage, dominance by benthic diatoms and
plant-associated Chydoridae and chironomids towards a relatively species-poor, eutrophic' macrophyte
community with dominance by planktonic algae (e.g. Cyclostephanoid diatom taxa), planktonic
Cladocera (Bosmina, Daphnia) and a chironomid fauna dominated by mud-associated taxa. The inferred
shift in the macrophyte community from charophyte to fine-leaved pondweed and Callitriche truncata
suggests a reduction in the seasonal duration of plant dominance. The multi-indicator analysis indicates
that a combination of increased phytoplankton biomass and low zooplanktivorous fish predation is likely
to explain the recent increases in Daphnia spp., while loss of plant habitat and increased competition for
food appear to be the most likely causes of the observed decline in C.mucedo, and resistance to
increased grazing pressure from invertebrates is the most probable driver of the C.placentula increase.
Our study illustrates the potential of using the full array of fossil groups preserved in lake sediment cores
to infer ecosystem dynamics over centennial timescales and to contribute to our understanding of the
mechanisms that may link biological assemblages to a range of forcing factors. Further, this paper
provides methodological guidance by demonstrating the ability of amalgamated records from three cores
to reveal a strong sequence of events and coherent patterns.

CkJE: FRESHWATER BIOLOGY, 2015, 60(7): 1423-1442)

How a millennium of fishing changed fish populations: a case study of
Lake Peipus and the Velikaya River (NW Russia)

Yurtseva, Anastasia; Salmina, Elena; Galik, Alfred; et al.

The Velikaya River is the principal river flowing into the southern part of Lake Peipus, which is situated in
the basin of the Gulf of Finland, an arm of the Baltic Sea. Lake Peipus is one of the largest and most
productive freshwater bodies in Europe. An important population center in ancient Russia, the town of
Pskov sits on the downstream part of the Velikaya. Here fisheries resources have been exploited for
millennia. Local archaeological materials and historical documents provide unique opportunities for

examining the historical ecology of this river and lake ecosystem. This study describes millennium-long
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changes in fish populations in the Velikaya River and Lake Peipus and discovers the factors responsible
for them. We analyzed 5,981 fish remains dating from the 4th to the 18th centuries collected at two
archaeological sites in Pskov and its surroundings. During this 1500-year period, three species
predominated: pike, perch and bream together composed about three-quarters of identified bone
elements. Fish sizes estimated from bone remains showed that target species, particularly bream and
perch, tended to be larger before 1800 than in 20th century landings. Catch composition also changed
over this long period, with increased contribution from smaller species such as whitebait, ruffe and
vendace, especially in the 20th century. The main driver of the observed changes was fishing, with other
human-induced factors and climate change being less important.
CRJE: AQUATIC SCIENCES, 2015, 77(3): 325-336)
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MaHENS (79 A)

NOAA IRt N B R & MM FERJATH

2015 4F 7 A 23 H, KEEZMFES KTUEHERF (NOAA) E AL 8.8 J1LIT
MR Bt G, DA IR 73 B HR BRI 5 e o RS R R A BT 2R

RAMBERE R BB WS BESF R, S e —Fionr N 8 AN 720
Y ER R SRR . BIH AL, AR TR WU e AR AR T 135 3K S 20
KM, RN WG AR R T ERG. 8TFR R O R 2t 920 53¢
TOHISNAR R o T R T g% B Aty 49 b 32 H2 i B S 40 R 4 8400 5 58 T8 i
H 2015 5 5 H LASK, $UEE 18 1 A 228 8 5 2] A R IR A8 e S0 21 R 447 ) A4
VOIEF, X ASEAEREIE T M H . I SRR SR RS TR R A s R T A
BRMPE R, MR T M, VERENE @SS e AL sh ik A, X3
TR o 2 P B Y E BRAEL,  MHIBURF Y 2 S V) SUE DR TR X AN — L6

M Af 71X o
@Bt el 7.5 733 Tu R SR AT 4 W 2% 4k i e I AR 4 v b X P &
(NANOOS) , JH LA MIAN 73 #r fe B MR A A 0L . HoR 1.3 T35 Tuh oK

LR EVEICE I B CER A . X I B B4 7 45 G Mg v VR R A AT 04T
A BT S EUR A RIS R L AR, AN o3 B 45 R A8 BE i 5 BTt 7
AT 2015 T AEEEAR R 2 RREEEE AR VAR RO A2 04N, SCRFZINTAE Y
GVEIKF IR SR AEAR G B B R 10 T3 £ TuhRSTHE .

VaGmarty &5 WA, RS “HTT H7KAT B4 4k 22 51 K A BRI 7K 1)
B AT ARG BT LA S — . Ha, R NI R R, K
WA AR R T S PIE BOSEAE L 0 B 5 22 B L R MR b 7 B R s e 45 077 T 22
REE, AERVER - YER BT A ) 2 B BRoKE BRI, AT DR AL 2 B 22 P
AATRRSEE . PO T IR R B R IR AL, T IR B2 ) AT BEAE AR
TR 21 A HIK AR (SERR A2 4 BRPER R R 05 T B = R BERE .
JE3Z3RIR: http://www.noaanews.noaa.gov/stories2015/072315-noaa-awards-88000-in-grant-
funding-to -respond-to-west-coast-harmful-algal-bloom-outbreak.html
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