
NORTH-WESTERN JOURNAL OF ZOOLOGY;     22 (1): 36-43;     Article No.: e261401                               ©NWJZ, Oradea, Romania, 2026 
https://doi.org/10.61215/nwjz.2026.22.1.05                                                                                                 http://biozoojournals.ro/nwjz/index.html 

 
Spatial dynamics of anadromous sturgeon migration 

(Huso huso, A. gueldenstaedtii, A. stellatus) 
along the Danube Delta branches (2022–2024)  

 
 Ștefan HONȚ *, Ion Marian IANI,  

Marian PARASCHIV, and Radu SUCIU 
 

Danube Delta National Institute for Research and Development,  
Str. Babadag nr.165, CP 820112 Tulcea, Romania 

* Corresponding author: Ș. Honț, E-mail: stefan.hont@ddni.ro 
 

 

Received: 10 July 2025  /  Accepted: 19 May 2026  /  Published online: 15 June 2026  /  Printed: 30 June 2026 
 

 

Abstract. Monitoring fish species in large rivers has progressed from traditional fishing methods to modern electronic telemetry, such 
as acoustic and satellite tagging. These technologies provide long-term and high-precision data on fish migration in both riverine and 
marine environments. In the Danube River, sturgeon migration was first monitored using telemetry in 1998–1999, with a focus on 
anadromous species. Since 2009, several telemetry projects have been implemented, during which an increasing number of adult 
sturgeons have been tagged with acoustic transmitters. With a battery life of up to seven years, these tags enable continuous 
monitoring of sturgeon migration over extended periods. In this study, 11 adult Stellate sturgeons (Acipenser stellatus) and 5 Russian 
sturgeons (Acipenser gueldenstaedtii) were tagged and tracked between 2022 and 2023. Results revealed repeated autumn upstream 
migrations by certain individuals that reached the Iron Gates II area in both 2019–2020 and 2022–2023 under similar environmental 
conditions (water temperature and water level). A notable shift in migration routes across the Danube Delta branches was also 
observed in 2023 compared to 2022 and previous years (2012–2015). This redistribution may be linked to recent environmental and 
anthropogenic changes in the area during 2022–2023, including increased navigation and dredging activities. These findings highlight 
the influence of human-induced factors on sturgeon migration behavior and emphasize the importance of continuous acoustic 
monitoring for the conservation and management of endangered sturgeon populations in the Danube River. 
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Introduction 
 
Sturgeons are prehistoric cartilaginous fish that emerged over 
200 million years ago and have undergone minimal 
morphological change. Exclusive to the Northern 
Hemisphere, sturgeons inhabit large rivers, lakes, coastal 
waters, and inland seas across Europe, Asia, and North 
America. Most sturgeon species are anadromous, with adults 
living in seas and oceans, but returning to their natal rivers to 
spawn once they reach sexual maturity (Onără et al. 2013, 
Bemis & Kynard 1997). Over time, sturgeons have been highly 
valued for their meat and, later, particularly for their roe, 
known as caviar, a costly and nutritious delicacy (Marsigli 
1726, Kunike 1826, Antipa 1916, Bronzi & Rosenthal 2014). 
The rapid rise in caviar prices in recent decades, driven by 
high demand, has placed substantial pressure on sturgeon 
populations (Dudu & Georgescu 2024). The decline caused by 
overfishing has been amplified by dam construction, 
anthropogenic alterations to river systems that lead to habitat 
degradation, and water pollution, all of which contribute 
significantly to the decline in global sturgeon populations 
(Bloesch et al. 2006, Haxton et al. 2023). Despite international 
fishing bans, most sturgeon populations struggle to reach a 
sustainable conservation status. In the Danube River, six 
sturgeon species were historically captured: Beluga sturgeon 
(Huso huso), Russian sturgeon (Acipenser gueldenstaedtii), 
Stellate sturgeon (A. stellatus), European sturgeon (A. sturio), 
and two freshwater species, Ship sturgeon (A. nudiventris) and 
Sterlet (A. ruthenus) (Antipa 1909, Manea 1966, Bacalbașa-
Dobrovici 1997, Oțel 2007). Over time, human settlements 
along the Danube exploited sturgeon migration for caviar and 
meat, severely depleting their populations and driving two of 
the six species to extinction by the mid-19th century (Antipa 
1916, Hensel & Holcik 1997, Oțel 2007).  

Nowadays, only three anadromous sturgeon species are 
still present in the Northwestern Black Sea and the Lower 
Danube River: Beluga sturgeon, Stellate sturgeon, and 
Russian sturgeon. Another resident freshwater species, the 
Sterlet, is found and still naturally reproduces in the Lower 
and Middle Danube River (Almazov et al. 1963, Friedrich et 
al. 2019, Honţ et al. 2021). All Danube anadromous sturgeon 
species are listed on the IUCN Red List as critically 
endangered (Suciu et al. 2004, 2005, 2016, Holostenco et al. 
2022). For the Beluga, past migration reached as far as river 
kilometer (rKm) 1870 (Bratislava) and occasionally into the 
German sector of the Danube (rKm 2,320). The construction 
of two dams in the Iron Gates area of the Danube River at rKm 
943 in 1972 and rKm 864 in 1983 drastically reduced sturgeon 
migration in the Middle Danube River (Holostenco et al. 2013, 
Bloesch et al. 2006, Friedrich et al. 2019). All sectors of the 
Danube have undergone significant changes in riverbed 
structure, particularly upstream of the dams, where key 
habitats—such as wintering areas, spawning grounds, and 
feeding sites—were historically located. As a result, the 
identification and restoration of the remaining critical 
habitats downstream of the dams have become essential for 
the conservation and recovery of sturgeon populations 
(Kynard et al. 2002, Bloesch et al. 2006).  

One effective method for assessing sturgeon migration is 
acoustic telemetry, which facilitates monitoring of sturgeon 
migration and behavior during the spring-summer migration 
season as well as the fall-winter period (Rogers & White 2007, 
Thorstad et al. 2013). The data obtained from previous 
telemetry studies (INCDPM 2014, DJUG 2016, Danalache et 
al. 2017, Honț et al. 2023) were compared with the results of 
the present study to better understand sturgeon migration 
dynamics in the Danube River and its branches that form the 
Danube Delta. 
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Materials and methods 
 
The project focuses on tagging seven adult sturgeons using Innovasea 
V16P acoustic tags, which enable measurement of swimming depth. 
These tags were programmed to emit signals in two phases to 
optimize battery life (Espinoza et al. 2011, Honț et al. 2019, 2023). 
Adult sturgeons were also implanted with Passive Integrated 
Transponder (PIT) tags beneath the second dorsal bony shield using a 
special injector for later identification in case the specimen is 
recaptured. To record migration patterns, seven receivers (VR2W-
69khz) were installed, two on each branch of the Danube Delta and 
one on the Danube River, at rKm100/Marine mile (MM) 55 (Figure 1).   
 
 

 
 

Figure 1. VR2W receivers’ locations in the Lower Danube River and 
Delta  

 
 

Data from two additional receivers installed upstream at rKm 500 
and rKm 847 were used to identify migrations upstream to the Iron 
Gate II area in previous years (Figure 1). All VR2W-69khz receivers 
were installed on mooring pontoons at specific locations to gather 
data on sturgeon migration upstream and downstream, as well as 
their potential drop-back behavior (Kynard et al. 2002, Honț et al. 
2019). To conduct sturgeon fishing activities, a permit was obtained 
from the National Agency for Fisheries and Aquaculture (NAFA).  
During the spring and fall of 2022 and 2023 at rKm 123, we used drift 
nets with a 60 mm mesh size. Fixed nets were also anchored at rKm 
100 and the mouth of the Sfântu Gheorghe branch in the Black Sea. 
After capture, the sturgeons were measured, weighed, and sexed, 
tagged with acoustic and PIT tags, and released. To reduce stress 
during capture, handling, and tagging, fish were anesthetized by 

electro-narcosis directly in the river using a PVC tube (192 cm, Ø = 40 
cm) (Iani et al. 2017). To assess the potential impact of navigation on 
sturgeon migration, data from the River Administration of the Lower 
Danube (AFDJ) website was used, with the number of ships that 
navigated on the Sulina branch (Figure 2).  
 
 

 
 

Figure 2. Monthly Commercial Ship Traffic on the Sulina Canal, 
2019-2023 (AFDJ data) 

 
 

Data on water temperature and level were obtained from AFDJ to 
analyze the extent to which sturgeon migration patterns are similar 
across different years for the station located at river kilometer 100 
(Figures 4, 5, and 6).  

A comparison of Marine Traffic maps illustrating the intensity of 
ship navigation on the Danube River branches in 2021 and 2022 was 
used to evaluate changes in traffic density on the Chilia branch before 
and after the onset of the armed conflict in the region (Figure 3).  

Sturgeons tagged with acoustic transmitters in projects conducted 
by different research teams (Danalache et al. 2017) were also detected 
by the acoustic receivers installed at rKm 100 on the Danube River and 
in the branches of the Danube Delta (Table 3). Because other research 
institutions tagged these sturgeons, detailed information regarding 
species identity and release locations was unavailable. Therefore, 
migration period, swimming depth, and swimming speed data 
recorded by the acoustic receivers were analyzed for each detected 
specimen to identify the species of each recorded sturgeon (Oțel 2007, 
Honț et al. 2019). Based on migration patterns and recorded 
swimming depth, it was determined that these sturgeons belong to 
the three anadromous species found in the Danube River: Beluga 
(Huso huso), Stellate Sturgeon (A. stellatus), and Russian Sturgeon (A. 
gueldenstaedtii).  

All data collected in the present study on the migratory behavior 
of sturgeons in the Danube Delta branches were compared with 
previously published information from studies analyzing sturgeon 
migration in this sector of the Danube (Table 1) 

 
 

   
 

Figure 3 Annual commercial shipping on the Sulina branch and Chilia branch (via Bystroe branch) in 2021 (left)  
and 2022 (right), according to marinetraffic.com 
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Table 1. Distribution of Sturgeon migration on the Danube Delta branches in previous years 
 

Crt. 
No. 

Year Chilia  
branch 

Tulcea  
branch 

Sulina  
branch 

Sf. Ghe. 
branch 

No of  
sturgeons Source 

1 2012 53% 47% - - 
253 INCDPM 2014,  

Danalache et al. 2017 2 2013 31% 69% - - 
3 2014 53% 47% - - 
4 2016 60% 40% 16% 24% 37 DJUG 2016 
5 2022 33% 67% 17% 50% 12 Present study 
6 2023 34% 66% 45% 21% 29 Present study 

 
 
Results 
 
In 2022 and 2023, a total of 16 adult sturgeons were tagged 
with acoustic tags, 11 Stellate and 5 Russian sturgeons. 
Thirteen sturgeons were captured in the Danube River at rKm 
123, while 3 Stellate sturgeons were captured at the mouth of 
the Sf—Gheorghe branch (Sf. Ghe.). Five out of sixteen 
sturgeons, captured and tagged in 2022 and 2023, remained 
undetected (Table 2).  
 
Sturgeons recorded at rKm 100 
Over the two years of the study, the receiver at rKm 100 
recorded 8 individual sturgeons (Table 3). Eighteen of these 
sturgeons were tagged by other research teams, so specific 
details about species or sex are unknown. The tag IDs of the 
sturgeons that provide these data were included (Tables 3, 4, 
5, and 6) for future analyses of sturgeon migration in the 
Danube Delta Branches.  

One Beluga sturgeon female, tagged and released at km 
100 on April 19, 2018 (tag ID 11113/14), returned to the 
Danube River on March 23, 2023, migrating upstream via the 
Chilia branch. Three months later, on June 28, the same 
Beluga sturgeon female was recorded migrating downstream 
using the same branch (Tables 3 and 4).  

On May 4, 2023, five Russian sturgeons (one female and 
four males), released at km 100, were detected by the acoustic 
receiver at km 100 (Table 3). One Russian sturgeon male 
migrated downstream into the Chilia branch (Table 4), two 
males migrated into the Sulina branch (Table 5), and one 
female and one male migrated into the Sf. Gheorghe branch 

(Table 6). The receiver installed at km 100 also recorded five 
Stellate sturgeons (two female and three males) (Table 3). 
Seventeen other sturgeons from different projects were also 
recorded at km 100.  
 
Sturgeons recorded within the Chilia branch 
The receivers installed at Pardina and Periprava recorded ten 
sturgeons (Table 4). These included the female Beluga 
Sturgeon tagged in 2018 (ID 11113/14) and one Russian 
sturgeon (ID 7230/31). The other eight sturgeons were 
previously tagged in other research projects. 

One of these eight sturgeons (tag ID 12075) was recorded 
for the first time in the Danube River at km 100 in December 
2016. The sturgeon migrated downstream (drop-back), a 
common behavior for some sturgeons after capture, 
handlining, and tagging. This fish returned upstream in 
March, reached rKm 500 in April, and left the river by the end 
of May 2017 (Figure 4). This sturgeon (tag ID 12075) was 
recorded again in 2023 at the mouths of the Danube River 
branches, before migrating upstream on Sf. Gheorghe branch. 
It was recorded by all acoustic receivers installed at the 
mouths of the Danube River branches: via the Sulina branch 
in November 2003, via the Chilia branch at Periprava in 
December 2023 (Table 4, line 10), and via the Sfântu Gheorghe 
branch in January 2024. This sturgeon continued its upstream 
migration via the SF. Gheorghe branch, being recorded later 
at Nufăru on January 19, 2024. It then underwent a short 
downstream migration via the Chilia branch, where it was 
recorded at Pardina on February 6, 2024, before migrating 
upstream to km 100 on March 3, 2024 (Figure 5).  

 
 

Table 2. Sturgeons tagged for acoustic telemetry (AG-Russian Sturgeon; HH-Beluga sturgeon; AS- Stellate sturgeon;  
AR- Sterlet; f-female) 

 

Nr. Crt Species Sex Capture, date Release location 
[km] TW [kg] TL [cm] Tag ID Recorded 

Yes/No 
1 AS m 08.06.22 Danube km 128 3.4 108 13487/88 rKm 100 
2 AS m 09.06.22 Danube km 126 2.2 90 6965 Sf, Ghe. 
3 AS f 10.06.22 Danube km 126 4.4 112 13497 No 
4 AS f 14.06.22 Danube km 126 5.3 121 13495/96 rKm 100; Sf Ghe. 
5 AS f 23.06.22 Danube km 126 4.3 113 13503/04 rKm  100 
6 AS m 27.06.22 Danube km 126 3.1 100 38842 No 
7 AS m 20.07.22 Danube km 126 3.2 103 13501/02 rKm  100 
8 AS f 10.11.22 Danube km 123 3.6 110 13491 No 
9 AS f 07.12.22 Sf. Ghe. km 2 5.8 116 13489 No 
10 AS m 09.12.22 Sf. Ghe. km 2 2.9 103 13499/00 Sf. Ghe. 
11 AS f 14.12.22 Sf. Ghe. km 2 4.9 114 13493 No 
12 AG m 14.03.23 Danube km 100 14.2 140 7232/33 rKm100; Sf. Ghe. 
13 AG m 16.03.23 Danube km 100 14.4 135 13505/06 rKm100 
14 AG m 12.04.23 Danube km 100 16 141 7230/31 rKm100; Chilia 
15 AG m 13.04.23 Danube km 100 12.9 138 7234/35 rKm100; Sulina 
16 AG f 21.04.23 Danube km 100 27 151 7236/37 rKm100; Sf. Ghe 
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Table 3. Sturgeons recorded at rKm 100 (2022-2024). (* Sturgeon species was identified using migration period, swimming depth, and speed; 
NA-unknown; AG-Russian Sturgeon; HH-Beluga sturgeon; AS- Stellate sturgeon; AR- Sterlet; f-female; m-male; Is- Isaccea; CB- Chilia 
branch; SB- Sulina branch; SGB- Sf. Gheorghe branch; IG- Iron Gate Dam area; Pa.- Pardina; Pe. - Periprava; Ma -Maliuc; Su - Sulina; Nu - 
Nufaru; Sf. Ghe. -Sfântu Gheorghe) 

 

Crt. 
No. 

Species Sex 
Tagged  
[year] 

Tag ID 
Danube rKm 100 

 (Isaccea) 
Chilia  
branch 

Sulina  
branch 

Sf. Gheorghe  
branch 

rKm 847 d/s  
IG 2 dam 

1 HH f 2018 11113/14 
28.03.23 
26.07.23 

Pe.23.03.23 
Pe.26.07.23 

   

2 *HH NA 2017 6567/68 06.03.23   Nu.15.02.22  
3 *HH NA 2019 11099/00 11.10.23 Pe.07.10.23   20.04.20 
4 *AS NA 2019 6579/80 08.10.23  Ma 06.10.23   

5 *HH NA 2019 11093/94 20.05.23 Pe.25.05.23 Ma.07.10.22 Nu.12.05.23 
12.12.19 
08.12.22 

6 *AS NA 2022 10259/60 03.04.23 Pa.14.03.23 Su.14.07.23   
7 *AS NA 2022 13511/12 19.12.22 Pe.16.03.23    
8 *AS NA 2022 13515/16 19.06.22  Ma.19.12.22   
9 AS f 2022 13503/04 24.06. 22     
10 *HH NA 2022 13473/74 28.05.22   Nu.28.05.22  

11 *AS NA 2022 10263/64 
02.11.22 
12.03.23 

Pa.04.11.22  Nu.10.03.23  

12 *AS NA 2022 10271/72 22.05.23 Pa.19.05.23    
13 *AS NA 2023 10269/70 09.04.23  Su.11.04.23   
14 *HH NA 2023 14813/14 01.02.23  Ma.06.02.23   
15 *HH NA 2023 14836/37 24.01.23  Ma.31.01.23   
16 *AS NA 2023 5112/13 07.05. 23  Su.13.12.23   
17 *AS NA 2023 5404/05 30.05.23     
18 *HH NA 2023 10261/62 05.05.23  Ma.07.03.23   

19 *HH NA 2023 13519/20 14.03.23  Ma.19.03.23 
Su.22.03.23   

20 AS m 2022 6965 11.06.22   Nu.12.06.22  
21 AS m 2022 13487/88 09.06.22     
22 AS m 2022 13501/02 23.07.22     
23 AS f 2022 13495/96 16.06.22   Nu.20.06.22  
24 AG m 2023 7232/33 04.05.23   Nu.05.05.23  
25 AG m 2023 13505/06 04.05.23  Su. 05.05.23   
26 AG m 2023 7230/31 04.05.23 Pe. 6.05.23    

27 AG m 2023 7234/35 27.05.23  
Su.31.05.23 
Su.04.08.23 

  

28 AG f 2023 7236/37 04.05.23   Nu.05.05.23  
 

 
Table 4. Sturgeons recorded along the Chilia branch (2022-2024). (AG-Russian Sturgeon; HH-Beluga sturgeon; AS- Stellate 

sturgeon; AR- Sterlet; f-female; m-male; NA-unknown; Is-Isaccea; CB- Chilia branch; SB- Sulina branch; SGB- Sf. Gheorghe 
branch; IG- Iron Gate Dam area; Sf. Ghe. -Sfântu Gheorghe) 

 

Crt. 
No. 

Species Sex Tag ID 
Pardina 

date 
Periprava date 

Recorded on other  
branches/date 

Observations 

1 *AS NA 10271/72 01.11.22 03.05.23 Is.09.5.23  
2 *AS NA 10263/64 04.11.22 - Nu.10.03.23  
3 *AS NA 13511/12 20.12.22 16.03.23 -  
4 *AS NA 10259/60 29.12.22 - Ma. 06.05.23  
5 HH f 11113/14 25.12.23 23.03.23 Is.28.03. 23 tagged in 2018 at Isaccea 
6 AG m 7230/31 05.05.23 06.03.23 -  

7 *HH NA 11099/00 08.10.23 07.10.23 Is.09.10.23 Recorded at rKm  
847 IG / 02 Apr.20 

8 *AS NA 10257/58 21.11.23 21.11.23 Is.21.11.23  

9 *HH NA 11093/94 - 25.05.23 
Ma.07.10.22 
Nu.12.05.23 

Recorded at rKm 847 (IG) on 12 
Dec.19, 29 Apr.20, and 08 Dec. 22 

10 *HH NA 12075 - 06.12.23 Sf. Ghe.13.01.24 
Recorded rKm 500 
/Ruse 27 Apr.17 
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Figure 4. Sturgeon ID 12075 migration in the Danube River rKm 500, recorded in 2016 and 2017. 
 
 

 
 

Figure 5. Sturgeon ID 12075 trying /testing to enter the Danube River on the Danube Delta branches at 
the end of 2023, beginning of 2024. 

 
 

One sturgeon, previously tagged in 2019-2020 (fish ID 
11093/94), was also recorded in 2022 on the Sulina branch, 
migrating upstream to the Iron Gates dam area, where it 
overwintered. It then migrated downstream by the end of 
spring in 2023, exiting the Danube via the Chilia branch (Table 
4, line 9). This behavior from 2019-2020 is similar to that 
recorded in 2022-2023, with sturgeon detected downstream of 
Iron Gates II in December, then migrating downstream in late 
May and early June the following year (Figure 6). The data 
indicate that this sturgeon (ID: 11093/94) migrated upstream 
in 2022 on the Sulina branch, and at the end of the spawning 
period, it was briefly recorded on the Sfântu Gheorghe branch 
at Nufăru before migrating downstream and leaving the 
Danube via the Chilia branch on May 12, 2023 (Figure 6).  

 
Sturgeons recorded along the Sulina branch 
On the Sulina branch, 15 sturgeons were recorded migrating 
upstream to spawning habitats in the Danube River or 
downstream to the Black Sea. Two of the five Russian 

sturgeons released at km 100 on 4 May 2023 migrated 
downstream on this branch of the Danube River. The 
remaining 13 sturgeons were tagged in other research 
projects. Despite ongoing man-made modifications to the 
riverbed, numerous sturgeons have been recorded migrating 
up- and downstream along the Sulina branch (Table 5). Their 
number (15 sturgeons) was higher than the number of 
sturgeons recorded which were migrating on the Sfântu 
Gheorghe branch (13 sturgeons) during the same period 
(Tables 5 and 6). 
 
Sturgeons recorded on the Sfântu Gheorghe branch 
Thirteen sturgeons were recorded on the Sfântu Gheorghe 
branch, including three Stellate sturgeons tagged during the 
project, as well as one male and one female Russian sturgeon. 
Five additional sturgeons detected on this branch were 
previously tagged in other research projects, for which 
species and release locations after tagging remain unknown 
(Table 6). 

 
 

 
 

Figure 6. Sturgeon (Fish ID 1193/94) recorded returning in the Danube River 2 years after it was tagged - 
migrated upstream on Sulina and leaving the river using the Chilia. 
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Table 5. Sturgeons recorded along the Sulina branch (2022-2024). (AG-Russian Sturgeon; HH-Beluga sturgeon; 
AS- Stellate sturgeon; AR- Sterlet; f-female; m-male; NA-unknown; CB- Chilia branch; SB- Sulina branch; 
SGB- Sf. Gheorghe branch; IG- Iron Gate Dam area; Sf. Ghe. -Sfântu Gheorghe) 

 

Crt. 
No. 

Species Sex Tag ID Maliuc Sulina 
Recorded on other 

branches/date 
Observations 

1 *HH NA 11093/94 
07.10.22 

 
- 

Nu.12.05.23 
Pe.25.05.23 

Same fish 
table 4-line 9 

2 *AS NA 13515/16 19.12.22 - Is.19.06.22  
3 *HH NA 14836/37 31.01.23 - Is.24.01.23  
4 *HH NA 14813/14 06.02.23 - Is.01.02.23  
5 *HH NA 10261/62 07.03.23 - Is.05.03.23  

6 *HH NA 6567/68 09.03.23 - 
Nu.15.02.23 
Is.06.03.23 

 

7 *HH NA 13519/20 19.03.23 22.03.23 Is.15.03.23  
8 *AS NA 10269/70 10.04.23 11.04.23 Sf. Ghe.30.08.23  
9 AG m 13505/06 05.05.23 05.05.23 Is.04.05.23  
10 *AS NA 10259/60     

11 AG m 7234/35 29.05.23 
31.05.23 
04.08.23 

Is.05.05.23 
Is.27.05.23 

 

12 *AS NA 6579/80 06.10. 23 05.10. 23 Is.08.10.23 Upstream migration 

13 *AS NA 14799/00 - 
21.09.23 
18.10.23 

Nu.01.07.21  

14 *HH NA 12075 - 05 Nov. 23 
Pe.06.12.23 

Sf. Ghe.13.01.24 
Recorded at rKm 500 

on 27 Apr.17 
15 *AS NA 5112/13  13 Dec. 23 Is.07.05.23  

 
 

Table 6. Sturgeons recorded along the Sfântu Gheorghe branch (2022-2024). (* NA = not allocated - Sturgeon 
previously tagged with acoustic tags by organizations other than DDNI were recorded returning to the 
Danube River from the Black Sea for spawning, by receivers installed in the river by DDNI. For these 
sturgeons, data regarding migration period, swimming depth, and speed were analyzed to determine their 
species.) 

 

Crt. 
No. 

Species Sex Tag ID 
Nufaru 
[d.m.y] 

Sfântu 
Ghe. 

Recorded on other 
branches/date 

Observations 

1 *HH NA 6567/68 15.02.22 - Is.06.03.23  

2 *HH NA 12345/46 
09.11.21 
09.03.22 

-  
Recorded at rKm 847 

(IG) 08 May 18 
3 *AS NA 11095/96 11.04.22 - Is.03.06.20  
4 *HH NA 13473/74 28.05.22 - Is.28.05.22  
5 AS m 6965 12.06.22 - Is.11.06.22  
6 AS f 13495/96 20.06.22 - Is.16.06.22  
7 AS m 13499/00 27.01.23 21.03.23 -  

8 *AS NA 10263/64 10.03.23 - 
Is.12.03.23 
Pa.04.11.22 

d/s on Chilia and 
u/s on Sf. Ghe. 

9 AG m 7232/33 05.05.23 05.05.23 Is.04.05.23  
10 AG f 7236/37 05.05.23 06.05.23 Is.04.05.23  

11 *HH NA 11093/94 12.05.23 - Pe.25.05.23 
Same fish 

Table 4, line 9 

12 *AS NA 10269/70 - 30.08.23 
Ma.10.04.23 
Su.11.04.23 

Same fish 
Table 5-line 8 

13 *HH NA 12075 - 13.01.23 
Su. 05.11.23 
Pe.12.12.23 

Same fish 
Table 5-line 14 

 
 
Discussion 
 
The tracking data indicate that some sturgeons exhibit similar 
multi-annual migration patterns, returning to the Danube in 
autumn for several consecutive years. This pattern suggests 
that certain individuals engage in repeated migration, 

remaining in the river during winter before moving back 
downstream. 

Such findings highlight the ecological importance of 
maintaining longitudinal connectivity and suitable 
environmental conditions, particularly during autumn and 
winter, when migration activity occurs (Honț et al. 2023). 
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They also underline the potential vulnerability of these 
migratory events to changes in water levels and temperature, 
as well as to navigation pressures and dredging activities. 

Vessel noise and dredging activities are widely 
acknowledged as sources of acoustic and physical 
disturbance in estuarine and marine areas (Yang et al. 2019, 
Duarte et al. 2021). In sturgeons, such disturbances may 
increase vulnerability to vessel strikes (Hondorp et al. 2017), 
particularly for individuals migrating through heavily 
navigated channels. Fish attracted to channelized pathways 
used by commercial traffic may face higher risks of collision 
or injury (Killgore et al. 2011). 

While dredging conducted in open estuarine systems can 
have limited impact on fish (Balazik et al. 2020), dredging and 
vessel traffic in confined or channelized routes—such as those 
of the Danube Delta—can affect species whose migration 
routes overlap with navigation corridors. Sturgeon species 
also differ in their preferred migration routes, with some 
using deeper channels. In contrast, others prefer less-
navigated routes, resulting in a lower risk of vessel strikes for 
species that use alternative migration routes (Hondorp et al. 
2017). 

The sturgeon migration distribution across the branches 
of the Danube Delta during 2022–2023 shows a significant 
increase in the number of sturgeons migrating on the Sulina 
branch in 2023 (45%) compared to previous years (Table 1). 
These results were compared with data collected in 2012–2013 
(INCDPM 2014, Danalache et al. 2017) and 2014–2015 (DJUG 
2016), during which most tagged sturgeons migrated through 
the Chilia branch (Table 1). 

Compared with previous years, a notable shift in sturgeon 
migration patterns was observed during the project across the 
Danube Delta branches. In 2023, the number of sturgeons 
migrating through the Sulina branch increased to 45% of the 
total, compared to just 17% in 2022. This spatial redistribution 
coincides with the intensification of navigation and dredging 
activities in the Bystroe–Chilia system following the 2022 
conflict (Figures 2, 3, 5, and 6). The rise in migration through 
the Sulina branch corresponds to a decrease in the Sfântu 
Gheorghe branch, where the migration declined from 50% in 
2022 to 21% in 2023 (Table 1). 

A possible response of sturgeons to these changes, based 
on their observed behavior during the study, is one of 
adaptation. For example, one sturgeon (ID 1193/94) reveals 
consistent autumn migration behavior, moving upstream 
toward the Iron Gates in both 2019 and 2022 under similar 
environmental conditions—water temperatures of 15–20°C 
and water levels between 50 and 150 cm (Figure 6). However, 
differences in its migration pathways—entering via the Sulina 
branch in 2022 and exiting through the Chilia branch in 
2023—suggest adaptive use of available migration corridors. 
This adaptive flexibility may reflect avoidance of high-
disturbance zones or preferential use of routes with better 
hydrological or acoustic conditions. 

During the 2022–2023 period, a decrease in the number of 
sturgeons migrating through the Chilia branch was observed, 
coinciding with a notable increase in vessel traffic. It 
intensified dredging activities along this route (Figure 3). A 
similar decline was recorded on the Sfântu Gheorghe branch, 
despite its characteristically low level of navigation activity. 
In contrast, the only branch that showed an increase in 

sturgeon numbers was the Sulina branch, which also 
experienced higher vessel traffic during the same period 
(Figures 2 and 3). 

The key difference between these two branches lies in 
their geomorphological structure and navigational function: 
Sulina is a short, highly engineered, and straightened channel 
optimized for commercial navigation. Its predictability in 
current patterns, depth, and hydrological conditions may, in 
some cases, offer more stable migration cues for sturgeon 
even under intensified shipping pressure, whereas the Chilia 
and Sfântu Gheorghe branches—more dynamic and 
sediment-rich—may have become less favorable under 
heightened disturbance from vessel concentration near the 
Danube mouths. It is also important to note that this study 
did not account for the distribution or density of vessels 
waiting offshore to enter the Danube. The location of these 
anchored ships may have influenced the behavioral decisions 
of migrating sturgeons, potentially affecting their choice of 
entry branch into the river. 

The increased number of sturgeons migrating through the 
Sulina branch in 2023, alongside declines in the Chilia and 
Sfântu Gheorghe branches, suggests a potential behavioral 
response to the unusually large number of ships present in 
the Black Sea at the river mouths and intensified navigation 
and dredging activities after 2022. This shift may constitute a 
contributing factor to the observed changes in sturgeon 
migratory patterns within these branches of the Danube 
River. 

Overall, the results emphasize the need to preserve 
migration connectivity and reduce the cumulative impacts of 
vessel traffic, underwater noise, and dredging during critical 
migration periods. Coordinated management of navigation 
operations and conservation efforts is essential to safeguard 
sturgeon populations and maintain the ecological functioning 
of the Danube as a major migratory corridor. 
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