Regime shift in the littoral ecosystem of volcanic lake Atitlan in Central America: combined
role of stochastic event and invasive plant species

Eliska Rejmankova?l, Benjamin W. Sullivan?, José R. Ortiz Aldana3, Jenise M. Snyder?, Stephanie T. Castle!, Fatima Reyes Morales>
lUniversity of California Davis; ?University of Nevada Reno; 3Universidad de San Carlos, Guatemala; “Ursuline College, Ohio; °Departamento de Investigacion y Calidad Ambiental, Guatemala

TO eva I uate the impaCt Of com bi ned - SANTA CATARIN: ' R BEFORE 2002 2012-2014 AFTER 2014

Biomass Biomass
nutrients nutrients
turnover: ¥ ‘ urnover:

Different functional groups of
"~ SAN JUAN LAKE CENTER
t
month-years weeks-month

macrophytes vary in their impact on events of rapid water level increase i e
. . . . . . " , SAN PEDRO
aquatic ecosystem structure and and invasion by Hydrilla verticillata . A
processes. The introduction of new . 1 3 y  Waterlevel
on ecosystem processes in the . L ' e MY inaresse AT E X

species with different growth form, - = =
combined with a stochastic event, littoral of Lake Atitlan in terms of: - CERRO DE ORO 7

may have serious and irreversible | /Cc}zw /|

consequences for lake functioning. » Change in macrophyte diversity - & Tl rs

Two coinciding events happened in » Biomass production and nutrient

the littoral of Lake Atitlan: invasion cycling
by a submersed macrophyte, Hydrilla . _ . . . .
- . > Impact on physical and chemical Fig. 1 Locations of sampling sites at Lake =~ | sl - b . 5

verticillata, followed by a rapid "y . - .
: : ) At|t|an. YE”OW dOtS —_ macrophyte sampllng; Schoenoplectus: Dominant Stressed Degenerating Rare
increase in the lake water level (> 2.5 prO pertles Of Water . : Hydrilla: None Introduced Slow spread Rapid spread Dominant
m). The native emergent species . o green dots — macroinvertebrate sampling;

: PSR SP ’ » Carbon sequestration/emission red lines — species diversity sampling
Schoenoplectus californicus was > b lity f .
generally not able to survive such a Habitat quality Tor macrinverte- Fig. 6 Replacement of Schoenoplectus californicus by invasive
rapid water level increase, Hydrilla brates. *’ Hydrilla verticillata in the littoral zone of Lake Atitlan.
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Hydrilla with Schoenoplectus completely missing.
Lake Atitlan, Guatemala.

CONCLUSIONS

» The switch from low-productive littoral

Schoenoplectus was not able to persist at depths > 5 m for longer
than 3 y. Following the loss of Schoenoplectus, Hydrilla spread
and became established into the abandoned habitat. Its dense
canopy now intercepts the majority of the incoming light, and
inhibits the growth of other plants, including Schoenoplectus.

spread and formed dense mats
preventing Schoenoplectus regene-
ration. The impact of the free floating

METHODS

Eichhornia crassipes, was more > Lake Atitlan is a volcanic lake located in the
localized, despite its much longer highlands of Guatemala (altitude 1555 m,
presence at the lake. Although the mean depth 183 m, surface area 137 km?). It
three species have comparable Is a nitrogen limited hardwater lake, which
standing biomass, the two invaders has transitioned from oligotrophic to
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water column has been altered by the compared species presence and abundance
non-native species in a significantly in three transects out of nine originally R
different manner: in Eichhornia, the surveyed in 2006 (Rios-Palencia 2007). o IR
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Both Schoenoplectus and Eichhornia sampling with measurements of physical and

patches exhibit comparable carbon chemical properties of water at numerous

dioxide (CO,) fluxes, sequestering 230 locations in the lake’s littoral (Fig. 2 & 4).
and 300 mg CO, m~2h! respectively

during the day and emitting 250 and >
200 mg CO, m~h! respectively during

the night. Hydrilla patches sequester

CO, during the day (34 mg CO, m2h-1)

» Hydrilla changed the oxygen saturation and
carbon cycling of the littoral zone with an
overall impact on the lake O and C balance
proportionally greater than would be

450

Fig. 8 Mean values of depth profiles of dissolved oxygen, water

temperature and conductivity in stands of Schoenoplectus (SC), db 4 o I
(HV) and Eichhornia (EC) in July 2017 at San Lucas, Santa expected based on spatial extent alone.

Catarina and San Pedro. HV — surf indicates values for a stand
where the canopy is breaking water surface, HV — deep indicates > Preliminary data indicate an important role

stands with the canopy 50-150cm below the water surface. of N-fixation by both autotrophic and
heterotrophic fixers in epiphytic biofilms on
leaves and stems of Hydrilla (Poster #1)

Transparent floating chambers (Fig. 5) were
used to measure gas fluxes both in the lake
and in the mesocosms (Fig. 3) Gas samples
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