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Abstract

Buxbaumia viridis (Moug. ex Lam. & DC.) Brid. ex Moug. & Nestl. is a moss species included in the Habitats Directive
92/43, being an umbrella species for mature forest habitats, especially spruce forest, well-conserved or with adequate
forest management for long-term conservation. The results are based on field data collected in 2022-2024 and literature
data. Research revealed that the species is undervalued, since at the beginning of the study there was a lack of data on
the presence of the species in the Rusca Montand -Tarcu - Retezat Corridor site (ROSCI10292). Based on the field data,
the number of B. viridis individuals and microhabitats (rotten wood) for the two sites were estimated.

Key words: Buxbaumia viridis, bryophyte, moss, threatened species, Habitats Directive 92/43.

INTRODUCTION

Buxbaumia viridis (Moug. ex Lam. & DC.)
Brid. ex Moug. & Nestl. is a moss species listed
on Annex II of the European Habitats Directive
(Council Directive 92/43/CEE, 1992), Natura
2000 species code: 1386. This moss is one of the
easiest to identify bryophyte species of this
Directive. Even if are two species of Buxbaumia
in Romania (Stefanut & Goia, 2012) and in
Europe (Hodgetts & Lockhart, 2020), B. viridis
(Figure 1) and B. aphylla Hedw. (Figure 2), they
can be easily distinguished in the field (no
laboratory analysis is needed as for many
bryophyte species).
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Figure 2. Buxbaumia aphylla (photo Stefanut M.M.)

Moreover, the two species have different habitat
preferences, B. viridis is found mainly on rotten
wood and B. aphylla never on this substrate.
A number of 532 NATURA 2000 sites are
designated for protection of B. viridis in Europe.
Although it seemed to be a rare species, B.
viridis turned out to be a frequently one in
mature spruce and deciduous forests, after the
increased attention given by this species' listing

Figure 1. Young sporophytes of Buxbaumia viridis . " ) A
(photo Stefanut S.) in the Habitats Directive.
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By including it in the Habitats Directive it made
B. virdis an umbrella species for protecting
mature forest habitats, especially spruce forest,
but beech forest, also.

MATERIALS AND METHODS

The research area is delimited by the two
NATURA 2000 sites: Retezat — ROSCI0217
and Rusca Montana-Tarcu-Retezat Corridor —
ROSCI0292 (Figure 3).
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Figure 3. Retezat — ROSCI0217 site and Rusca Montana-
Tarcu-Retezat Corridor — ROSCI0292 site

Because it is a species protected by Habitats
Directive, no bryological material was collected,
the determinations being made in the field.
Photographs of the species and its habitats were
taken, and the distribution data of the species
were collected by GPS.

Transects were conducted along forested valleys
from 600 m a.s.l. to 1850 m a.s.l. B. viridis was
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recorded on spruce or beech logs, spruce
stumps, maple bark or on soil. Even though it
was identified on the soil, these soils are full of
rotten wood.

The bryophytes nomenclature used is according
to Hodgetts et al., 2020.

The Area of Occupancy (AOO) for B. viridis
was estimated using the 2 x 2 km grids,
according to the IUCN Red List Categories and
Criteria (IUCN Standards and Petitions
Committee, 2024).

RESULTS AND DISCUSSIONS

The habitat of the Buxbaumia viridis species in
the Retezat site (ROSCI0217) consists of spruce
and mixed forests, spruce with beech, located
between 800 m a.s.l. to 1,750 m a.s.l., with an
area of 20,204.19 ha (Figure 4).
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Figure 4. Habitat of Buxbaumia viridis in Retezat —
ROSCI0217 site

To estimate the population of B. viridis in the
Retezat site (ROSCI0217), previously published
field data (Stefanut et al., 2023), data collected
by the Retezat National Park Administration
(2022-2023) and field data (2024) were used.
During the field trip on August 21-25, 2024, the
species B. viridis was reported from 16 different
localities in the Retezat Mountains, Lapusnicul
Mare Valley (Table 1: LMV-2 — Lapusnicul
Mare Valley; Figure 5; Figure 6).



A number of 63 logs, 59 spruce logs and 4 beech
logs, colonized by B. viridis and one record on
the soil were reported from the Retezat site
(ROSCI0217). From these, 35 logs are new
reported and 28 logs one record on the soil were
published before (Stefanut et al., 2023).

The total number of B. viridis sporophytes
identified in the Retezat site (ROSCI0217) is
483, with 261 sporophtes new reported here and
222 sporophtes published before (Stefanut et al.,
2023).

For the Retezat site (ROSCI0217) a total
population of 15,000 sporophytes of B. viridis
and about 2,000 microhabitats (logs, stumps or
m?soil) are estimated.

Figure 5. Buxbaumia viridis in Retezat

In the assessment of the population of B. viridis
from the Retezat site (ROSCI0217), distribution
data of the species provided by the Retezat
National Park Administration, recently collected
(2022-2023) were also used (Table 1: RV-1 —
Réusor Valley, BRV-1 — Barbat River Valley
and LMV-1 — Lapusnicul Mare Valley).

Table 1. New records of Buxbaumia viridis in Retezat —
ROSCI0217 site

Locality Latitude Longitude Date

RV-1__|45°2419.07'N | 22°492086'E | 1482 | 16.05.2023
BRV-1_|45°2257.90'N | 22°592733'E_| 1329 | 16.05.2023
BRV-1_|45°22'57.58'N_| 22°5926.64"E | 1320 | 11.10.2023
BRV-1_|45°22'50.61"N | 22°58'51.53"E | 1341 | 11.10.2023
BRV-1_|45°2249.68'N | 22°5825.87'E | 1364 | 11.10.2023
BRV-1_|45°2249.48'N | 22°5825.00'E | 1416 | 11.10.2023
BRV-1_|45°2249.15'N_| 22°5824.86"E | 1407 | 11.10.2023
BRV-1_[45°2251.19'N | 22°5823.79'E_| 1410 | 11.10.2023
BRV-1_|45°2251.19"N | 22°5823.48'E | 1416 | 11.10.2023
BRV-1 |45°22'49.14'N_|22°57'58.75'E | 1445 | 11.10.2023
BRV-1_|45°2248.42'N | 22°5757.73'E_| 1449 | 11.10.2023
LMV-1_|45°1851.51"N_|22°478.99'E | 1205 | 03.11.2022
LMV-1_|45°1851.07'N | 22°47'8.37"E__| 1262 | 03.11.2022
LMV-1_|45°1851.60'N | 22°478.66'E__| 1245 | 03.11.2022
LMV-1_|45°1849.71"N_| 22°478.50'E__| 1245 | 03.11.2022
LMV-1_|45°18'5027"N | 22°479.60"E__| 1260 | 03.11.2022
LMV-1_|45°1749.80'N | 22°49'57.36"E_| 1326 | 03.11.2022
LMV-2 |45°19'17.10'N_| 22°4434.30°E_| 1124 | 21.08.2024
LMV-2 |45°18'56.60'N | 22°46'12.30"E | 1139 | 21.08.2024
LMV-2 | 45°1848.60'N | 22°477.00'E__| 1186 | 21.08.2024
LMV-2 |45°17'50.70'N_| 22°49'47.90"E | 1264 | 21.08.2024
LMV-2 |45°17'49.50'N | 22°49'49.30'E | 1267 | 21.08.2024 Figure 6. Spruce logs colonized by Buxbaumia viridis in
LMV-2 [45°17'49.30"N_|22°49'49.50"E | 1268 | 21.08.2024 Retezat — ROSCI0217 site

LMV-2 |45°17'50.60'N | 22°49'49.00"E_| 1266 | 21.08.2024
LMV-2 |45°1850.10'N_| 22°51'52.40"E | 1404 | 21.08.2024

IMV2 [4592026.61°N 22°5338 48°E | 1624 | 21.08 2024 The habitat of the species B. viridis in the Rusca
LMV-2 |45°19'44.30"N | 22°53'4.80"E 1597 | 25.08.2024 Montana - Tarcu - Retezat Corridor site
LMV-2 [45°19'44.40'N_|22°53'530"E | 1599 | 25.08.2024 ’ . .

LMV-2_[45°1928.70"'N_| 22°52'42.40"E_| 1476 | 25.08.2024 (ROSCI0292) consists of spruce and mixed
LMV-2_|45°1929.50'N_| 22°52041 40"E_| 1469 | 25.08.2024 forests, spruce with beech, located between 800

LMV-2 | 45°18'32.80"N | 22°51"7.50'E | 1363 | 25.08.2024 .
LMV-2_|45°184.90'N__|22°5024.40'E_| 1307 | 25.08.2024 asl to 1750 m asl, totaling an area of

LMV-2 [45°1826.80'N | 22°483.00"E | 1212 | 25.08.2024 14,925.25 ha (Figure 7).
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Figure 7. Habitat of Buxbaumia viridis in Rusca
Montana-Tarcu-Retezat Corridor — ROSCI0292 site

To estimate the population of B. viridis in the
Rusca Montana - Tarcu - Retezat Corridor site
(ROSCI0292), no previously published data
before 2023 were identified (Stefanut et al.,
2023) and exclusively field data collected during
August 22-26, 2024, were used (Table 2).

The reporting of B. viridis from the Poiana
Rusca Mountains proved to be the first record
for these mountains (Sabovljevi¢ et al., 2024).
B. viridis were reported from 45 microhabitats
in the Rusca Montana -Tarcu - Retezat Corridor
site (ROSCI0292), 43 spruce logs, one beech log
and one rotten maple (Acer pseudoplatanus L.)
bark (Figure 11).

A total number of 239 sporophytes of B. viridis
were identified in the Rusca Montana -Tarcu -
Retezat Corridor site (ROSCI10292).

For the Rusca Montana - Tarcu - Retezat
Corridor site (ROSCI0292) a total population of
5,300 sporophytes of B. viridis and about 1,000
microhabitats (logs, stumps or m? soil) are
estimated.

Table 2. New records of Buxbaumia viridis to Rusca
Montana -Tarcu - Retezat Corridor site

Locality Latitude Longitude ar:l Date
NV-T 45°21'57.50"N | 22°42'55.90"E | 1232 | 22.08.2024
NV-T 45°21'54.80"N | 22°42'40.00"E | 1292 | 22.08.2024
NV-T 45°21'54.90"N | 22°42'39.60"E | 1293 | 22.08.2024
NV-T 45°21'54.80"N | 22°42'38.73"E | 1295 | 22.08.2024
NV-T 45°21'54.40"N | 22°42'38.70"E | 1295 | 22.08.2024
NV-T 45°21'54.70"N | 22°42'38.90"E | 1294 | 22.08.2024
NV-T 45°21'55.10"N | 2°42'37.90"E | 1297 | 22.08.2024
NV-T 45°21'55.20"N | 22°42'35.10"E | 1307 | 22.08.2024
NV-T 45°21'57.10"N | 22°42'32.70"E | 1315 | 22.08.2024
NV-T 45°22'5.10"N | 22°42'29.90"E | 1336 | 22.08.2024
NV-T 45°22'6.92"N | 22°42'29.70"E | 1341 | 22.08.2024
NV-T 45°22'7.70"N | 22°42'29.90"E | 1345 | 22.08.2024
NV-T 45°22'8.10"N | 22°42'29.90"E | 1347 | 22.08.2024
NV-T 45°22'8.70"N | 22°42'29.50"E | 1347 | 22.08.2024
NV-T 45°22'8.60"N | 22°42'29.10"E | 1343 | 22.08.2024
NV-T 45°22'8.50"N | 22°42'30.10"E | 1351 | 22.08.2024
NV-T 45°22'9.20"N | 22°42'29.20"E | 1346 | 22.08.2024
NV-T 45°22'9.10"N | 22°42'28.70"E | 1343 | 22.08.2024
NV-T 45°22'10.30"N | 22°42'28.70"E | 1348 | 22.08.2024
NV-T 45°22'11.70"N | 22°42'27.90"E | 1351 | 22.08.2024
NV-T 45°22'13.10"N | 22°42'27.20"E | 1354 | 22.08.2024
NV-T 45°22'13.70"N | 22°42'27.80"E | 1362 | 22.08.2024
BV-T 45°26'14.40"N | 22°39'14.30"E | 1045 | 23.08.2024
ZV-T 45°26'54.60"N | 22°42'16.30"E | 1099 | 23.08.2024
FV-PR 45°33'1.20"N | 22°38'31.70"E | 851 | 26.08.2024
FV-PR 45°33'0.60"N | 22°38'30.90"E | 859 | 26.08.2024
FV-PR 45°33'1.25"N | 22°38'32.20"E | 849 | 26.08.2024

On rotten woods, B. viridis was identified along
with Herzogiella seligeri (Brid.) Z. Iwats.
(Figures 8-10) in almost all localities.

During the field trip in 2024, B. viridis were
reported from one locality in the Bistra Valley,
Tarcu Mountains (Table 2: BV-T; Figure 8); 22
localities in the Netis Valley, Tarcu Mountains
(Table 2: NV-T; Figures 9,10); one locality in
the Zeicani Valley, Tarcu Mountains (Table 2:
ZV-T); 3 localities in the Fierului Valley, Poiana
Rusca Mountains (Table 2: FV- PR; Figure 11).
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Figure 8. Buxbaumia viridis on beech log, Bistra Valley,
Tarcu Mountains, Rusca Montana-Tarcu-Retezat
Corridor — ROSCI0292 site



Figure 9. Buxbaumia viridis and Herzogiella seligeri on
spruce stumps, Netis Valley, Tarcu Mountains, Rusca
Montana-Tarcu-Retezat Corridor — ROSCI0292 site
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Buxbaumia
viridis

Figure 10. Buxbaumia viridis (18 mature sporophytes)
and Herzogiella seligeri on spruce log, Netis Valley,
Tarcu Mountains, Rusca Montana-Tarcu-Retezat
Corridor — ROSCI0292 site
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Figure 11. Buxbaumia viridis (2 sporophytes) on rotten
maple (Acer pseudoplatanus L.) bark, Fierului Valley,
Poiana Rusca Mountains, Rusca Montana-Tarcu-Retezat
Corridor — ROSCI0292 site

CONCLUSIONS

In the present, 256 microhabitats and 2,049
sporophytes of Buxbaumia viridis were reported
to Romania.

According our study, the Area of Occupancy
(AOO) for B. viridis in Romania is increasing
from 268 km? (Stefinut et al., 2023) to 304 km?
and all population of B. viridis are estimated at
more than 200,000 sporophytes and more than
25,000 microhabitats (logs, stumps or m?soil).
The conservation status of Buxbaumia viridis in
Romania is unchanged at Vulnerable — VU A3c
(Stefanut et al., 2023).

ACKNOWLEDGEMENTS

This research work was carried out with the
support of Institute of Biology Bucharest,
Romanian Academy, Faculty of Geography,
Babes-Bolyai University and National Forest
Administration — Romsilva, Retezat National
Park Administration.

REFERENCES

Council Directive 92/43/CEE (1992). Council directive
92/43/EEC of 21 May 1992 on the conservation of



natural habitats and of wild fauna and flora. Official
Journal of the European Union, L 206/7, 22.7.1992,
p.7.

Hodgetts, N.G., Lockhart, N. (2020). Checklist and
country status of European bryophytes- update 2020.
Irish Wildlife Manuals, No. 123. Dublin, Ireland:
National Parks and Wildlife Service, Department of
Culture, Heritage and the Gaeltacht.

Hodgetts, N.G., Soderstrém, L., Blockeel, T.L., Caspari,
S., Ignatov, M.S., Konstantinova, N.A., Lockhart, N.,
Papp, B., Schrock, C., Sim-Sim, M., Bell, D., Bell,
N.E., Blom, H.H., Bruggeman-Nannenga, M.A.,
Brugués, M., Enroth, J., Flatberg, K.I., Garilleti, R.,
Hedends, L., Holyoak, D.T., Hugonnot, V.,
Kariyawasam, 1., Kockinger, H., Kucera, J., Lara, F.,
Porley, R.D. (2020). An annotated checklist of
bryophytes of Europe, Macaronesia and Cyprus.
Journal  of Bryology, 42(1), 1-116. DOL
10.1080/03736687.2019.1694329

IUCN Standards and Petitions Committee (2024).
Guidelines for Using the IUCN Red List Categories
and Criteria. Version 16. Prepared by the Standards
and Petitions Committee. Downloadable from

919

Available online: https://www.iucnredlist.org/
documents/RedListGuidelines.pdf. (accessed on 7
March 2025).

Sabovljevi¢, M.S., Tomovi¢, G., Stefanut, S., Djordjevic,
V., Stankovi¢, S., Djurovi¢, S.Z., Frajman, B.,
Boycheva, P., Kaschieva, M., Sziics, P., Sabovljevi¢,
A.D., Trbojevi¢, 1., Markovi¢, A., Vlaovi¢, L.,
Vidakovi¢, D., Jenackovi¢ Gocié, D., Nikoli¢, D.,
Stoykov, D., Krdzi¢, S., Chinan, V-C., Manzu, C.C.,
Assyov, B, Niketi¢, M. (2024). New records and
noteworthy data of plants, algae and fungi in SE
Europe and adjacent regions, 19. Botanica Serbica,
48(2), 297-307. DOL: 10.2298/BOTSERB2402297S.

Stefanut, S., Goia, I. (2012). Checklist and Red List of
Bryophytes of Romania. Nova Hedwigia, 95(1-2), 59—
104. DOI: 10.1127/0029-5035/2012/0044

Stefanut, S., Ion, C.M., Sahlean, T., Tamas, G., Nicoara,
G.-R., Vladimirescu, M., Morosanu, A.-M.,
Helepciue, F.-E., Stefanut, M.-M., Birsan, C.-C.
(2023). Population and Conservation Status of
Buxbaumia viridis (DC.) Moug. & Nestl. in Romania.
Plants-Basel, 12,  Art. no. 473, DOI:
10.3390/plants12030473



