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ABSTRACT

This work presents data on the fish identified in the lentic sector of the Golumbilor
Lake and upstream and downstream lotic proximal sectors in two periods. The first is before
ruthless management of the liquid and solid lake sediments (in 2022) and one after it (in 2023),
presenting in a comparative way the modifications in the ichthyofaunal structure. The most
striking change observed in the fish fauna of the downstream lake habitats is the replacement
of fish species characteristic of lotic habitats with those typical of lentic habitats, which
reflects the significant change in habitat characteristics due to this specific human impact.

RESUME: Les relations écologiques négligées entre les poissons et les barrages ainsi
que les activités de gestion des barrages mettent en péril le capital des savoir-faire — une étude
de cas sur un écosystéme lotique protégé (lac du barrage de Gura Golumbului, bassin versant
de Nera/Danube)

Nous présentons les poissons capturés dans le secteur Iénitique du lac Golumbilor et
dans les secteurs lotiques proximaux en amont et en aval a deux périodes, I’une avant une
gestion impitoyable des sédiments liquides et solides du lac (en 2022) et I’autre aprés (en
2023), en présentant de maniére comparative les modifications de la structure de I’ichtyofaune.
Les changements les plus marquants observés dans la faune piscicole des habitats lacustres en
aval sont le remplacement de certaines espéces de poissons caractéristiques des habitats
lotiques par des espéces caractéristiques des habitats Iénitiques, un fait qui refléte le
changement significatif des caractéristiques de I’habitat di a cet impact spécifique de I’hnomme.

REZUMAT: Ignorarea relatiilor ecologice baraj-pesti si a capitalului de cunoastere
legat de riscurile asociate activitatilor de management a barajului — studiu de caz al unui
ecosistem lotic protejat (lacul de baraj Gura Golumbului, bazinul Nera/Dunare).

Aceasta lucrare prezintd datele despre pestii capturati in sectorul lenitic al Lacului
Golumbilor si in sectoarele lotice proxime din amonte si aval in doud perioade, una Thainte de
o gestionare brutald a debitelor lichide si solide lacustre (in 2022) si una dupi aceasta (in
2023), prezentand comparativ modificarile ihtiofaunei. Cele mai frapante modificari observate
in fauna piscicold din habitatele din aval de lac este inlocuirea unor specii de pesti
caracteristici habitatelor lotice cu specii caracteristice habitatelor lenitice, fapt care reflecta
modificarea majora a caracteristicilor habitatului datoritd acestui impact antropic specific.


mailto:rpeternel@wwf.ro

92 D. Bandduc et al. — Gura Golumbului Dam Lake impact on Minis River fish fauna (91 ~100)

INTRODUCTION

The ecological state of aquatic ecosystems is a fundamental aspect for environment
and humans’ health and well-being, which are affected in diverse ways by various crisscrosing
natural and anthropogenic stressors that damage and diminish biodiversity and ecosystem
structure and function (Btonska et al., 2024; Banaduc et al., 2024, 2023, 2022).

Some high-risk environmental events are induced by humans sometimes due to the
lack of know-how, sometimes ingnoring the existing know-how and even general or specific
laws, including in protected areas (i.e. Natural Parks, National Parks, Natura 2000 sites, etc.),
like in the case study presented in this paper. These research results are based on few years of
monitoring study of the Minis River fish fauna (Nera River Basin, Danube River Basin),
accidentally surprising in this monitoring period an improper dam liquid and solid flows
management event, specifically the sudden and complete discharge of sediments from the
Golumbilor Dam lake (Fig. 1) into the downstream Minig River sector.

The Golumbilor Lake anthropogenic reservoir was formed by damming the Minis
River. Located between the towns of Anina and Bozovici, the dam was built in 1985 for
the water use of thermal power plant from Crivina and has a length of 750-900 m, a width of
150 m, a maximum depth of 15 m. Currently, this lake is a local tourist attraction, used for
recreational activities including fishing. The lake is concessioned by a local investor.

Situated within the Cheile Nerei-Beusnita National Park, ROSCI0031 and
ROSPA0020, the lake transformed the natural lotic habitat into a lentic one (Fig. 1) over the
years. Over time, the lake was accidentally or intentionally stocked with different non-native
fish species, characteristic of lotic habitats (Figs. 2 and 3), which are replacing the local native
species characteristic of the lotic upstream and downstream Minis River sectors.

Figure 1: The lenitic habitat of Gura Golumbilor Dam Lake.
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Figure 2: The lotic habitat of Miig River upstream Gura Golumbilor Dam Lake.
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Figure 3: The lotic habitat of Minis River downstream Gura Golumbilor Dam Lake.
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Ichtyofauna faces large-scale and significant negative impacts due to human activities
and changes in their habitats (Banaduc et al., 2022; Simié et al., 2022; Zare-Shahraki et al
2022; Curtean-Banaduc and Banaduc, 2020; Kar, 2019; Joy et al., 2018; Curtean-Banaduc et
al., 2018, 2014, 2007; Khoshnood, 2017; Kruk et al., 2017; Mari¢ et al., 2017; Sosai, 2015;
Telcean et al., 2011; Trichkova et al., 2009; Ureche et al.,, 2007; Curtean-Baniaduc and
Banaduc 2006; Afanasyev, 2003; Cordone and Kelly, 1961).

Among these factors, poor dam design, construction, destruction or/and the improper
regular and/or accidental liquid and solid flows management are responsible for many of the
negative impacts on fish all over the world (Banaduc et al., 2020; Hudek et al., 2020; Song et
al., 2019; Rumana et al., 2015; Soolutayo, 2012; Wang et al., 2011; Agostinho et al., 2008;
Afanasyev, 2003; Barrella and Petrere, 2003; Radojkovi¢ et al., 2019).

Rivers and streams drain water from land to sea and oceans and thus become the main
path for transporting the products of continental weathering, increased phenomena by human-
related activities, such as river impoundment and changes in land use, which all together alter
the sediment load in rivers (Banaduc et al., 2020; Tena et al., 2012). As a consequence, one of
the fundamental issues with the operation of surface water resources is erosion and sediment
transport, reducing the reservoir’s useful life cycle and/or impacting the reservoirs by different
ways (Othman et al., 2013). Reservoir storage capacity is often a direct consequence of erosion
and sediment deposition (Othman et al., 2013).

Preserving the natural qualitative and quantitative sediment imputs and flow in any
basin is crucial for water quality and the proper functioning of the aquatic ecosystem (Lele et
al., 2024) in spite of some human activities with uncontrolled negative effects (Emadak et al.,
2019). Sediments play an important role in transporting nutrients and dispersing contaminants
within aquatic ecosystems (Schleiss et al., 2008; Taylor, 2007), but also their quality and
guantity can transform habitats drastically. Acute and chronic happenings induce changes in
the sediment load regime and can have major implications for downstream channel
geomorphology; although impacts vary according to the size of the watershed, river and dam,
position of the dam in the catchment, hydrologic regime, and channel morphology, as well as
with the types of operations in the impoundment (Williams and Wolman, 1984). In some
cases, dams can reduce sediment transport across varying spatial and temporal scales, often for
an extended period and over considerable downstream distances, whereas in other
cases impacts are apparent only in the reach immediately downstream of the dam (Brandt,
2000).

Accidental/accidental like due to the dam liquid and solid loads poor management or
the drainage of the dam lake, induced sudden and significant quantities of sediments and
ecosystemic drastic changes, impacting locally important conservation and economically
significant, even endemic aquatic species, including fish. As a result of draining the reservaoir,
the bottom of the downstream riverbed can be completely covered by a thick blanket of mud
for long periods of time, which significantly deteriorates the living conditions for aquatic
organisms, including fish, as well as their trophic resources in downstream river sectors
(Banaduc et al., 2020).

Habitat quality is fundamental for fish, with the physical and chemical features of the
aquatic system affecting their survival, growth, reproduction, and recruitment (Bozek et al.,
2011). In this general circumstance, sediments accomplish a key part in the ecology of lotic
ecosystems and on the fish community structure, diversity, and abundance.

This study identified and described, during an ichthyological research in the Minig
River basin area, the negative effect of a dam lake management related risky activity on the
fish faunal structure in the adjacent lotic sectors of Golumbilor Dam Lake.
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MATERIAL AND METHODS

The presence/absence of fish in Minis River and Golumbilor Dam lake was
determined by electrofishing (Hans Grassl IG 600TL) (Fig. 4), in time (45 minutes)/effort
unit, from every two-three km length river sector, from the river springs to its confluence
with the Nera River. A total of 18 sampling stations (Fig. 5), each 100 meters in length,
were surveyed. After quick visual identification, the sampled fish were released in the habitat
of origin.

Legend

- Location of sampling sites conducted in 2022.
# - Location of sampling sites conducted in 2022 and 2023.

Google Earth

Figure 5: Sampling stations on Minis River.
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RESULTS AND DISCUSSION

This paper specifically presents the fish species identified in the lentic sector of
Golumbilor Lake, as well as in the upstream and downstream lotic proximal sectors, during
two distinct time periods, one before the ruthless management of the liquid and solid lake
sediments (in 2022) and one after it (2023), presenting in a comparative way the modifications
in the ichthyofaunal structure (Tab. 1)

This research exposed the significant negative effect of the studied dam lake’s
inappropriate liquid and solid flows on the downstream lotic ecosystems. The results
contribute to the knowledge base on the negative potential impact of improper management of
dam lakes, which is a precondition for informing decision-making for these lakes by investors,
stakeholders, and managers. More knowledgeable judgments and choices can assist more
well-adjusted reactions and the drifting of coordinated policies, strategies and actions to
meet the problems of human-nature interrelations and aquatic biodiversity loss, in a
more integrative approach, in this manner avoiding significant negative changes to lotic
ecosystems.

The most striking change observed in the fish fauna of the downstream lake habitats is
the replacement of fish species characteristic of lotic habitats with those typical of lentic
habitats (Tab. 1).

Table 1: The fish species sampled before and after the improper management of the
sediments of Gura Golumbilor Dam lake upstream of the lake (Fig. 2), in the lake (Fig. 1), and
downstream of the lake (Fig. 3); B (before) — 2022, A (after) — 2023.

Species
no.

Upstream lake habitat
characteristics

In the lake habitat
characteristics

Downstream lake habitat
characteristics

Substrate composed of
gravel, cobble and sand.
Substrate covered with
organic matter.

Abundant riparian
vegetation, in favorable
condition predominantly
consisting  of  trees,
shrubs, and herbaceous
plants. Stable banks, with
no signs of erosion.

Substrate composed of silt
and sand with aquatic
vegetation. Riparian
vegetation specific to the
lentic ecosystem,
predominantly composed
of reeds and herbaceous
plants, surrounded by
trees. Stable banks, with
no signs of erosion. The
lotic  ecosystem  was
transformed into a lentic
one by damming the river

with a concrete dam
approximately 20 meters
high. Species

characteristic of stagnant
aquatic ecosystems are
present, including
invasive species. The dam
is equipped with non-
functional fish ladders.

Substrate composed of
boulders, rocks and
gravel.  The  riparian
habitat in  favorable
condition. Abundant
riparian vegetation,
predominantly consisting
of large trees, shrubs, and
herbaceous plants. Stable
banks, with no signs of
erosion.
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Table 1 (continued): The fish species sampled before and after the improper
management of the sediments of Gura Golumbilor Dam Lake upstream of the lake (Fig. 2), in

the lake (Fig. 1), and downstream of the lake (Fig. 3); B (before) — 2022, A (after) — 2023.

Species Upstream In Downstream
pno the lake the lake the lake
' fish species fish species fish species
B-Phoxinus phoxinus B-Carasius aibelio
3 A-Phoxinus phoxinus LS GIDET B-Barbus balcanicus
A-Carasius gibelio
B-Phoxinus phoxinus B-Carasius gibelio .
3 A-Phoxinus phoxinus A-Carasius gibelio B-Barbus balcanicus
B-Barbus balcanicus B-Pseudorashora parva B-Gob 10 obtusnrpstns .
3 A-Barbus balcanicus A-Pseudorasbora parva A-Gobio  gobio  (sin.
Gobio obtusirostris)
B-Barbus balcanicus B-Pseudorasbora parva B-Gobio obtusirostris
3 A-Barbus balcanicus A-Pseudorasbora parva A-Gobio  gobio  (sin.
Gobio obtusirostris)
2 B-Salmo trutta fario B-Phoxinus phoxinus B-Phoxinu phoxinus
A-Salmo trutta fario A-Phoxinus phoxinus P
3 B-Squalius cephalus B-Leucaspius delineates B-Alburnoides
A-Squalius cephalus A-Leucaspius delineatus | bipunctatus
3 B-Squalius cephalus B-Leucaspius delineates B-Alburnoides
A-Squalius cephalus A-Leucaspius delineatus | bipunctatus
3 B-Squalius cephalus B-Leucaspius delineates B-Alburnoides
A-Squalius cephalus A-Leucaspius delineatus | bipunctatus
B-Rutilus rutilus B-Squalius cephalus .
3 A-Rutilus rutilus A-Squalius cephalus B-Squalius cephalus
9 B B-Rutilus rutilus B-Rutilus rutilus
A-Rutilus rutilus A-Rutilus rutilus
2 - B—Amel_urus nebulosus B-Barbatula barbatula
A-Ameiurus nebulosus
1 - - A-Pseudorasbora parva
1 - - A-Carassius gibelio
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The construction of a dam transforms a free-flowing lotic sector of the Minis River
into a lentic habitat, favoring impoundment-dwelling fish species that free-flowing sectors may
not naturally support. This lake is actually a sediment trap, retaining sediments which, under a
wrong management, can negatively influence the downstream lotic sectors fish habitats.

This impoundment changed the landscape of the Minis River basin, fragmenting the
watershed and regulating its water and sediment flow. This relevant factor significantly
impacts river ecosystems, moderately affecting the conservation of migratory fish species and
the connectivity among different fish populations under normal water and sediment
management conditions. However, these impacts become far more pronounced under
mismanagement scenarios, as demonstrated in this study.

Management activities to reestablish healthy populations of lotic fish species, after
such inappropriate human induced events, are usually very complex in terms of time and
resources requirements. As such, these types of actions should be avoided whenever possible.
Qualitative and quantitative analysis of the tradeoffs between a lakes’ benefits for human uses
and fish population recovery related to dam lake water management and decision-making is
almost lacking.

On the whole, the different types of local fish communities found reveal different
specific compositions, showing altered ecological status of the aquatic habitats after the impact
of the dam lake liquid and solid flows mismanagement.

All such dam lakes must implement specialized liquid and solid flows management
and fish monitoring systems to check and balance the local stakeholders management decisions
and activities.
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