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ABSTRACT: Aquatic macroinvertebrate communities are regularly investigated
by the North Hungarian National Inspectorate for Environmental Protection and
Nature Conservation (EMI-KTF) since 2005 in Northern Hungary and since
2007 in the Northern Great Plain region as a part of the monitoring program
connected to the Hungarian inplementation of the European Union’s Water
Framework Directive. Due to their regularity and extensive spatial coverage
these investigations provide valuable faunistical data, few of which have been
published up to now. In this paper the faunistical data of net-spinning caddisfly
larvae investigations at 87 sampling sites are shown that arisen from collectings
between 2009 and 2013. New occurrence data are given for 10 species.
Results of statistical analyses show significant differences among the
hydropsychid faunas of watercourses with different hydrogeochemical
character, altitude, substrate particle size and catchment area. Larvae of three
species (Hydropsyche fulvipes, H. Instabilis and H. saxonica) appears to be
characteristic of some mountainous streams and smaller watercourses in hilly
regions, one (H. contubernalis) to be that of larger watercourses in hilly regions
and another (H. bulgaromanorum) to be typical of large lowland rivers.

Key words: net-spinning caddisflies, faunistical data, new occurences,
distribution patterns, Northern Hungary, Northern Great Plain

KIVONAT: Az Eszak-magyarorszagi Kérnyezetvédelmi és Természetvédelmi
Feliigyel6ség (EMI-KTF) az Eszak-magyarorszagi régidban 2005, az Eszak-
alfoldi  régioban pedig 2007 ota végzi a vizi makrogerinctelen
élélénykdzosségek vizsgdlatat az Eurdpai Unid Viz Keretiranyelvének
végrehajtdsdhoz  kapcsolédéan. Rendszerességik és széles terlleti
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lefedettségiik okan ezek a vizsgalatok nagy mennyiségl, értékes faunisztikai
adattal is szolgélnak, melyek kozil ezidaig csak kevés kerllt publikalasra.
Jelen dolgozatban az emlitett tertletek 87 mintavételi helyén, 2009 és 2013
kozo6tt vegzett gyljtések szdvdtegzes-larvakra vonatkozé faunisztikai adatai,
valamint elterjedési mintazatuk statisztikai analizissel t6rténd vizsgalatdnak
eredményei kerlilnek bemutatasra. A vizsgalatok soran 10 hazai szévétegzes-
faj kerult eld 0j, eddig nem kozélt leléhelyekrdl. A statisztikai analizis
eredményei szerint szignifikans kiulénbség mutatkozik a kiilonb6z6 tengerszint
feletti ~magassagu, eltér6 hidrogeokémiaju, kuloénb6z6  szubsztrat-
szemcsemeretll  és  kulénb6z6 nagysagu vizgydjtétertletli  viztipusok
szovltegzes-faundjaban. Harom faj, a Hydropsyche fulvipes, a H. instabilis és
a H. saxonica a hegyvidéki patakok és egyes dombvidéki kisvizfolyasok, a H.
contubernalis a nagyobb dombvidéki patakok és folyok, mig a H.
bulgaromanorum a sikvidéki nagy és nagyon nagy folyok karakterisztikus faja.

Kulcsszavak: szovétegzesek, faunisztikai adatok, Uj lel6helyek, elterjedési
mintazat, Eszak-Magyarorszag, Eszak-Alfold

Introduction

The National Inspectorate for Environmental Protection and Nature
Conservation (Northern Hungary) (EMI-KTF) takes part in the biological monitoring
of surface waters specified by the EU’s Water Framework Directive (WFD)
(2000/60/EC) since 2005. As a part of the monitoring program aquatic
macroinvertebrate communities are regularly investigated since 2005 in Northern
Hungary and since 2007 in the Northern Great Plain region. Between 2009 and
2013 samplings were made at 202 sites on running and stagnant waters that are
considered as water bodies according to the WFD and located in the above
mentioned areas. Although the primary aim of these investigations is water quality
assessment, they provide large amount of faunistical data.

Net-spinning larvae of the world’s third largest caddisfly family (MORSE 1997),
Hydropsychidae, can be found in all types of running waters and some of them in
lakes. They are among the best indicator groups of macroinvertebrates for
assessing water quality, as they have limited mobility and a relatively long life span
(DOHET 2002). Investigations have already shown that species of the family occur in
more or less restricted parts of watersystems, so much so that a watercourse can be
divided in stretches from source to mouth by characteristic species and their
combinations (HIGLER and TOLKAMP 1983).

According to NOGRADI and UHERKOVICH (2002) 15 species of Hydropsychidae
occur in Hungary, all of which live in running waters. The nationwide distribution of
these species is relatively well known (NOGRADI and UHERKOVICH 2002), as well as
the hydropsychid fauna of the investigated area (NOGRADI and UHERKOVICH 2002,
MORA and CsABAI 2002a, 2002b, 2003, Kiss et al. 2006, MORA et al. 2004a, 2004b,
2005, 2006, SzITTA et al. 2009, FICSOR and NAGY 2009, FICSOR and SzABO 2011,
POLYAK et al. 2013).

This paper presents the yet unpublished occurrence data of larval
hydropsychids arisen from collectings at 87 sites of the WFD water bodies in
Northern Hungary and in the Northern Great Plain between 2009 and 2013. Results
of some preliminary investigations on the species’ preferred types of water bodies in
the studied area are also discussed.
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Materials and methods

Sampling

Samplings were carried out as the part of the biological monitoring program of
surface waters fulfilled by EMI-KTF. In accordance, an AQEM-based, WFD-
compatible sampling method described by CsSANYI et al. (2012) was applied. In
cases of large rivers (e.g. Bodrog and Tisza) or bigger, hardly wadable watercourses
(e.g. Rima) samples were collected from every littoral habitat which was accessible
on foot.

Samples were collected with standard pond net (0.25 x 0.25 m frame, 1 mm
mesh size) or by hand from larger stones, larger pieces of wood or the elements of
vegetation taking into account the size of the pond net frame as a spatial unit.
Samples were preserved with 75 V/V% ethanol right after being taken and were
sorted in the laboratory. In most cases samples were subsampled due to the large
number of specimens. Sorted specimens were stored in 75 V/V% ethanol and were
identified according to WARINGER and GRAF (1997) and Neu and ToBIAS (2004).

The list of sampling sites is shown in Table 1. In cases of many geographical
terms the original Hungarian form were left for the localities being more identifiable:
Ovcsatorna = channel; ér = brooklet; felett = over; ipari tarozé = industrial reservaoir;
kdzuti hid = road bridge; papirgyar = paper mill; patak = stream; torkolat = mouth;
utén, alatt = under; vizm{ = waterworks.

Table 1. List of sampling sites with administration units, exact geographical
coordinates (EOV) and 10 x 10 UTM grid codes

S Name of sampling site (administration unit) EOVX EOVY UTM grid code
1. Agoi-patak (Hort) 260396 704108 DT08
2. Babony-patak (Sajokeresztur) 317257 778511 DU83
3. Balla-patak (Matraballa) 292562 724078 DuU21
4. Ban-patak (Vadna) 326278 761152 DU64
5. Bene-patak, Matrafiired utan (Gydngyos) 275609 719607 DT29
6. Bene-patak (Halmajugra) 269214 726353 DT39
7. Bodrog, FelsGberecki rév (Satoraljaujhely) 337276 845155 EUS5
8. Boddva (Hidvégardo) 359643 782719 DU87
9. Bddva, Borsodszirak vizmi (Sajészentpéter) 324223 776314 DuU84
10. Boldogkévaraljai-patak (Boldogkévaralja) 333369 810839 EU15
11. Bodzsva-patak (Alséregmec) 347622 840764 EU46
12. Ceredi-Tarna (Sirok) 287811 735653 DU30
13. Csenké-patak (Zsujta) 353175 814661 EU27
14. Csernely-patak (Uppony) 319903 753211 DU54
15. Csincse-6vcsatorna (Gelej) 277674 779343 DT89
16. Csincse-patak (Csincse) 282665 777933 DU80
17. Eger-patak (Eger) 281134 751228 DU50
18. Gilip-patak (Bekecs) 313390 807141 EU13
19. Goénci-patak, Potacs-haz utan (Génc) 351255 818003 EU26
20. Gonci-patak, Goncruszka kézuti hid (Gonc) 348299 812537 EU16
21. Gyongyos-patak, Lajoshaza (Gyongydssolymos) 279667 716689 DU20
22. Gyongyos-patak, Gyongyos észak (Gyongyos) 272174 715748 DT19
23. Gyodngyds-patak (Gydngydshalasz) 266246 714813 DT18
24. Hangony-patak, Ozd-Center (Ozd) 324876 747546 DU54
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g Name of sampling site (administration unit) EOVX EOVY UTM grid code
25. Hangony-patak, Ozd felett (Ozd) 321369 740262 DU44
26. Hej6é-patak (Nyékladhaza) 296034 784574 DU81
27. Hej6-Szarda-6vcsatorna (Nagycsécs) 293275 790880 DU91
28. Hercegkuti-patak, 37-es Ut kozuti hid (Sarospatak) 332177 835936 EU45
29. Hernad (Zsuijta) 353589 813793 EU17
30. Hernad (Gesztely) 308605 792490 DU92
31. Hoédos-patak, Ozd-Hédoscsépany (Ozd) 318535 740195 DU43
32. Hor-patak (Cserépfalu) 288427 761095 DU60
33. Hoér-patak (Mez&kdvesd) 272714 765145 DT69
34. Joésva-patak (Szinpetri) 349582 765470 DU76
35. Kacsi-patak (Mezbkeresztes) 277606 772613 DT79
36. Kanya-patak, Szemerei diil6 (Mez6kdvesd) 274259 762910 DT69
37. Kanya-patak (Egerlové) 264887 769451 DT78
38. Keleméri-patak (Hét) 328095 749141 DU54
39. Kigyods-patak (Feldebr6) 277610 742183 DT49
40. Kis-Csincse (Csincse) 283111 778313 DU80
41. Koros-ér (Tiszajend) 185989 732113 DT30
42. Kulcsar-volgyi-patak (Eméd) 289101 782091 DU80
43. Kulsé-Mérges-patak (Adacs) 261235 718496 DT28
44. Lasko-patak, Egerbakta felett (Egerbakta) 290286 741823 DuU41
45. Lasko-patak (Demjén) 278890 745915 DT49
46. Lasko-patak als6 (Beseny6telek-Poroszl6) 259536 763613 DT67
47. Leleszi-Tarna-patak (Pétervasara) 298190 729191 DU31
48. Nyiget-patak (Markaz) 274178 727582 DT39
49. Nydg6-patak (Sajoszentpéter) 319585 773007 DU73
50. Ostoros-patak (Ostoros) 279928 755242 DU50
51. Ostoros-patak, Zséry-firdd alatt (Mez6kdvesd) 273031 760316 DT69
52. Paradi-Tarna Recsk banyatelep felett (Recsk) 287517 727676 DU30
53. Paradi-Tarna, Recsk banyatelep alatt (Recsk) 288078 728057 DU30
54. Paradi-Tarna (Sirok) 286463 734453 DU30
55. Rakaca-patak (Szalonna) 345258 775352 DU86
56. Rédei-patak (Gydngydspata) 273907 705805 DT09
57. Reédei-patak (Vamosgyork) 260480 716983 DT28
58. Rima, Ostoros-patak torkolata felett (Mez6szemere) 266764 761978 DT68
59. Rima, Ostoros-patak torkolata alatt (Mez6szemere) 266498 762178 DT68
60. Ronyva-patak, Satoraljaujhely felett (Satoraljaujhely) 343861 843690 EU46
61. Ronyva-patak, Satoraljadjhely alatt (Satoraljatjhely) 341206 844244 EU45
62. Sajo (Sajopuspoki) 327405 745909 DU54
63. Sajé (Sajokaza) 327589 763926 DU64
64. Sajo (Sajoszentpéter) 321049 774288 DU74
65. Sajo (Sajolad) 300438 787954 DU91
66. Sajo (Kesznyéten) 293336 799504 EU01
67. Sas-patak (Hidvégardo) 357500 781418 DuU87
68. Szartos (Tornyosnémeti) 354512 813250 EU17
69. Szerencs-patak, Ratka kdzuti hid (Szerencs) 320248 810916 EU13
70. Szinva-patak, Hitéhazi ut (Miskolc) 307952 782338 DU82
71. Szinva-patak, Papirgyar felett (Miskolc) 309083 769604 DU72

72. Szolati-patak (Egerszolat) 278440 742791 DT49
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g Name of sampling site (administration unit) EOVX EOVY UTM grid code
73. Szuha-patak (Mucsony) 327002 770170 DU74
74. Tarjan-patak, Delitanya (Gyongyostarjan) 271430 713548 DT19
75. Tarna kdzéps6 (Verpelét) 279572 737506 DU40
76. Telekes-patak (Alsotelekes) 341997 769468 DU76
77. Tisza (Kiskore) 238450 760501 DT65
78. Tisza (Szolnok) 203925 738525 DT42
79. Tisza (Tiszaug) 169665 726260 DS29
80. Tisza (Tiszaujvaros) 286954 801839 EU00
81. Tisza (Zemplénagard) 338045 876517 EU85
82. Toka-patak (Gydngyos) 272149 714819 DT19
83. Toka-patak, ipari tarozo alatt (Gyonygdsoroszi) 277233 712686 DT19
84. Tolcsva-patak (Erd6horvati) 332408 826748 EU35
85. Vasonca-patak (Halmaj) 324587 794387 DU94
86. Zagyva (Jasztelek) 237931 721679 DT25
87. Zagyva (Ujszész) 216962 729050 DT33

Statistical analyses

One-way non-parametric multivariate analysis of variance (PERMANOVA,
permutation N=10000) was used with Bray-Curtis distance measure to detect
significant difference among predefined groups of sampling sites. Groups were
created according to (1) the type features defined by the WFD: based on the
geology, altitude and the size of catchment area; (2) other characters: sampled
mineral substrate size type recorded at the time of sampling, alteration status and
(3) types indirectly defined by the current Hungarian water quality assessment
method (HMMI) based on macroinvertebrates (see CSANYI et al. 2012). The groups
and the number of sites therein are listed in Table 2.

Relative species abundance data (individuals/mz) were box plotted against
categories of type features with the highest F-values during PERMANOVA to detect
general preferences of species.

Since relatively large set of data obtained from samplings in different seasons
of five consecutive years were available, raw abundance data of species were
transformed into frequency of occurrence (P) before principal components analysis
(PCA) by the evaluation below.

o M
ts n
S
where
n, is the number of occasions t species occurred at sampling site s
ns is the number of occasions sampling site s was sampled.

Subsequently, relative frequency of occurrence was calculated for each
species at each site, and PCA (boot N=1000) was run using these values. All
statistical analyses were done using the PAST software version 2.17 (HAMMER et al.
2001).
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Table 2. Numbers of samplings at sites in groups created for statistical
analyses and the results of PERMANOVA based on abundance of
hydropsychid species (i/m?)

Nr. of PERMANOVA

Type feature Categories samplings
at sites F p
siliceous 27
Geology 7.905 <0.0001
calcareous 160
high (>350 m) 32
Altitude mid-altitude (200-350 m) 103 6.636 <0.0001
lowland (<200 m) 52
small (10-100 km?) 83
medium (100-1000 km?) 46

Size of catchment area 7.636 <0.0001

large (1000-10 000 km?) 43
very large (>10 000 km?) 15

coarse 69

Sampled substrate size type* medium fine 68 3.874 <0.0001
fine 50
near pristine 135

Alteration heavily modified 51 1.562 0.0079
artificial 1
HMMI_m 32
HMMI_sc 87

HMMI type** HMMI_Ic 39 8.815 <0.0001
HMMI_sl 10
HMMI_I 19

*Groups of sampled substrate size type were defined using the sampled percentage of 3
substrate particle size categories: (1) >6 cm; (2) 2 mm — 6 cm and (3) <2 mm. The size type
was defined as ,fine” if the percentage of (3) was >50%, ,medium fine” if the percentage of (3)
was <50% and that of (2) was higher than (1), and ,coarse” if (3) was <50% and (1) was
higher than (2).

*HMMI types are actually different types of quality assessment methods however, a certain
HMMI type corresponds to a certain group of Hungarian water body types characterized by
altitude, geology, substrate size and catchment area together (m = mountainous streams, sc
= small watercourses of hilly regions, Ic = large watercourses of hilly regions, sl = small
lowland rivers, Il = large lowland rivers — see CsANY!I et al. 2012, VARBIRO et al. 2010, 2011)

Results and discussion

Faunistical results

Samplings at 87 sites resulted in the occurrences of 11691 specimens of 11
species. In the following list and in the subsequent statistical calculations only the
results of successful identification at species level were included. New occurrences
were recorded for 10 species, which are indicated in the list with an asterisk (*)
before the name of the sampling site. The names of collectors are indicated by
abbreviations as follows: NK = Katalin Nagy, 1Zs = Zsuzsanna Imri, FM = Mark
Ficsér. Nomenclature follows MALICKY and DE JONG (2013).
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List of records

Cheumatopsyche lepida (Pictet, 1834) — Hernad (Zsujta): 2010.10.13., 1, FM;
2011.04.11.,3, NK-IZs; 2011.09.13., 3, NK-FM — *Tolcsva-patak (Erdéhorvati): 2012.08.02.,
3, NK-FM.

Hydropsyche angustipennis angustipennis (Curtis, 1834) — *Agdi-patak (Hort):
2011.03.30., 159, IZs-FM — *Babony-patak (Sajokeresztur): 2009.05.21., 1, NK — *Balla-
patak (Matraballa): 2011.03.28., 15, NK-IZs — Bodva, Borsodszirak vizml (Sajészentpéter):
2010.10.14., 1, NK — *Bozsva-patak (Alséregmec): 2012.07.31., 3, NK-FM — Csincse-
6vcsatorna (Gelej): 2011.04.07., 78, NK-FM — Eger-patak (Andornaktalya): 2009.04.09.,
162, NK-IZs; 2012.08.08., 12, NK-FM — *Gilip-patak (Bekecs): 2010.08.18., 1, NK-IZs —
*Hangony-patak, Ozd-Center (Ozd): 2009.04.23., 33, NK-IZs; 2012.06.28., 18, NK-FM —
*Hercegkuti-patak, 37-es Ut kozuti hid (Sarospatak): 2012.08.01., 9, NK-FM — Hernad
(Zsujta): 2011.04.11., 3, NK-IZs — *Hédos-patak, Ozd-Hoédoscsépany (Ozd): 2013.06.24.,
18, NK-FM — *Hér-patak (Cserépfalu): 2011.03.31., 4, NK-FM — *Hér-patak (Mez&kovesd):
2011.04.05., 17, NK-FM — *Kénya-patak (Egerlévd): 2011.04.05., 15, 1Zs-FM — *Kigyos-
patak (Feldebré): 2011.03.29., 126, NK-FM — Kis-Csincse (Csincse): 2011.04.07., 126, |Zs-
FM — *Kulcsar-vélgyi-patak (Eméd): 2009.04.09., 1, NK-IZs; 2013.08.01., 15, NK-FM —
*Kuls6-Mérges-patak (Adacs): 2011.03.30., 45, NK-IZs - Lasko-patak (Demijén):
2011.03.29., 120, 1Zs-FM — Lasko-patak (Besenydtelek-Poroszld): 2009.05.19., 1, FM;
2011.05.30., 36, NK — *Nyiget-patak (Markaz): 2011.03.23., 9, NK-FM — *Nybdg6-patak
(Sajészentpéter): 2010.05.05., 13, FM — *Ostoros-patak (Ostoros): 2011.04.04., 214, |Zs-
FM — *Ostoros-patak, Zsory-furdé alatt (Mez6kdvesd): 2011.04.04., 90, NK-1Zs — Paradi-
Tarna (Sirok): 2011.03.24., 1, NK-FM — *Rédei-patak (Vamosgyoérk): 2011.03.30., 6, 1Zs-FM
— Rima, Ostoros-patak torkolata felett (Mez&szemere): 2011.04.04., 19,5, FM — Rima,
Ostoros-patak torkolata alatt (Mez&szemere): 2011.04.04., 21, NK-IZs - *Ronyva,
Satoraljaujhely felett (Satoraljadjhely): 2010.08.11., 5, FM; 2011.09.12., 5, FM — Sas-patak
(Hidvégardd): 2013.07.02., 4, NK-FM — *Szartos (Tornyosnémeti): 2009.05.13., 1, NK-FM;
2010.04.12., 2, FM; 2010.10.13., 9, FM; 2013.05.23., 33, IZs-FM; 2013.08.05., 9, NK-FM —
*Szerencs-patak, Ratka kozuti hid (Szerencs): 2010.08.18., 1, NK-IZs — Szinva-patak,
HGt6hazi ut (Miskolc): 2010.08.02., 1, FM; 2013.08.08., 3, NK-FM — *Szélati-patak
(Egerszdlat): 2011.03.29., 9, NK-1Zs — Szuha-patak (Mdcsony): 2013.07.04., 48, NK-FM —
*Tarjan-patak, Delitanya (Gyongyds): 2011.03.22., 1,5, NK — Telekes-patak (Alsotelekes):
2010.07.15., 2, 1Zs-FM; 2010.10.14., 82, NK; 2011.04.11., 90, NK-FM; 2011.09.14., 1,5,
NK-FM; 2012.04.19., 147, NK-FM; 2013.05.21., 24, IZs-FM; 2013.07.03., 3, NK-FM —
Vasonca-patak (Halmaj): 2012.07.04., 3, FM — Zagyva (Jasztelek): 2009.04.29., 2, NK-IZs;
2011.06.01., 15, FM; 2011.08.18., 36, NK-FM — Zagyva (Ujszész): 2011.08.18., 30, NK-FM;
2012.04.25., 6, NK-FM.

Hydropsyche bulbifera McLachlan, 1878 — *Balla-patak (Matraballa): 2011.03.28., 114, NK-
IZs — *Ban-patak (Vadna): 2010.04.07., 1, IZs — *Bene-patak (Halmajugra): 2011.03.23., 39,
IZs-FM — Bodva (Hidvégardo): 2009.10.08., 1, NK-IZs — Boddva, Borsodszirak vizmi
(Sajoszentpéter): 2010.10.14., 1, NK - *Boldogk&varaljai-patak (Boldogkdévaralja):
2010.08.09., 2, FM — Ceredi-Tarna (Sirok): 2011.03.24., 18, NK-1Zs — *Csincse-patak
(Csincse): 2011.04.06., 15, NK-FM — Eger-patak (Andornaktalya): 2009.04.09., 234, NK-
IZs; 2012.08.08., 63, NK-FM — Gonci-patak, Potacs-haz utan (Gonc): 2009.04.16., 3, NK-
IZs; 2010.10.13., 7, FM; 2012.07.03., 3, FM — Gonci-patak, Goncruszka felett (Gonc):
2010.04.12., 18, FM — Gydngyos-patak, Gyongyds észak (Gydngyos): 2009.04.15., 6, NK-
IZs; 2009.10.14., 3, NK-IZs; 2010.10.27., 8, NK; 2011.03.23., 9, FM; 2011.09.15., 1, IZs-
FM; 2012.04.16., 6, NK-FM; 2013.05.13., 3, IZs-FM — Gydngyds-patak (Gyongydshalasz):
2009.04.15., 2, NK-IZs — *Hej6-patak (Nyékladhaza): 2013.09.17., 3, NK-FM — Hernad
(Zsujta): 2009.05.13., 3, NK-FM; 2010.10.13., 1, FM — Hernad (Gesztely): 2011.04.12,, 1,
NK-1Zs; 2011.09.13., 1, NK-FM — *Hér-patak (Mez6kdvesd): 2011.04.05., 75, NK-FM —
*Kénya-patak (Mez6kovesd): 2011.04.05., 6, NK-IZs — *Keleméri-patak (Hét): 2012.06.28.,
3, NK-FM — *Kis-Csincse (Csincse): 2011.04.07., 144, 1Zs-FM — *Koérds-ér (Tiszajend):
2011.06.08., 3, NK-FM — Lasko-patak (Demjén): 2011.03.29., 6, 1Zs-FM — *Leleszi-Tarna
(Pétervasara): 2011.03.24., 9, NK-FM — *Nyo6gd-patak (Sajészentpéter): 2013.06.26., 39,
NK-FM — *Ostoros-patak (Ostoros): 2011.04.04., 28, 1Zs-FM — *Ostoros-patak, Zsory-firdd
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alatt (Mezékovesd): 2011.04.04., 15, NK-I1Zs — Paradi-Tarna, banyatelep felett (Recsk):
2011.03.28., 10, NK-FM - Paradi-Tarna, banyatelep alatt (Recsk): 2011.03.28., 17, 1Zs-FM
— Paradi-Tarna (Sirok): 2011.03.24., 30, NK-FM - *Rédei-patak (Gyongydspata):
2011.03.22., 3, FM — *Reédei-patak (Vamosgyork): 2011.03.30., 3, I1Zs-FM — *Rima,
Ostoros-patak torkolata felett (Mez6szemere): 2011.04.04., 36, FM — *Rima, Ostoros-patak
torkolata alatt (Mez&szemere): 2011.04.04., 45, NK-1Zs — *Ronyva, Satoraljaujhely felett
(Satoraljatjhey): 2011.09.12., 10, FM; 2013.09.05., 36, NK-FM — *Ronyva, Satoraljatjhely
alatt (Satoraljatjhely): 2009.05.21., 1, FM — Sajoé (Sajopuspoki): 2009.04.23., 1, NK-1Zs —
Sajo (Sajolad): 2009.05.06., 14, FM; 2013.08.08., 108, NK-FM — *Szartos (Tornyosnémeti):
2013.05.23., 3, 1Zs-FM — Szinva-patak, Hitéhazi ut (Miskolc): 2013.08.08., 69, NK-FM —
Tarna (Verpelét): 2011.03.29., 18, IZs-FM — Toka-patak, ipari tarozé alatt (Gydngydsoroszi):
2011.03.22., 153, 1Zs — Toka-patak (Gydéngyds): 2011.03.22., 42, IZs-FM — Tolcsva-patak
(Erdéhorvati): 2012.08.02., 15, NK-FM.

Hydropsyche bulgaromanorum Malicky, 1977 — Bodrog (Satoraljadjhely): 2010.10.27., 1,
FM — Tisza (Zemplénagard): 2010.08.25., 7, FM; 2011.09.12, 1, FM; 2012.08.01., 63, NK-
FM — Tisza (Tiszaujvaros): 2011.04.07., 4,5, NK-IZs; 2011.09.08., 6, NK-FM — Tisza
(Kiskore): 2011.08.16., 18, NK-FM — Tisza (Szolnok): 2011.06.02., 426, FM; 2011.08.17.,
7,33, NK-FM; 2013.08.06., 24, NK-FM - Tisza (Tiszaug): 2011.06.07., 3, NK-IZs;
2013.07.30., 6, 1Zs-FM — Zagyva (Jasztelek): 2011.06.01., 3, FM; 2011.08.18., 3, NK-FM —
Zagyva (Ujszasz): 2012.04.25., 12, NK-FM.

Hydropsyche contubernalis MclLachlan, 1865 - Bdédva, Borsodszirak vizmi
(Sajoszentpéter): 2010.10.14., 8, NK; 2012.04.19., 6, NK-FM — *Hej6-patak (Nyékladhaza):
2010.09.01., 2, FM — Hernadd (Zsujta): 2009.05.13., 8, NK-FM; 2009.10.07., 5, NK;
2010.08.25., 4, 1Zs-FM; 2010.10.13., 28, FM; 2011.04.11., 30, NK-IZs; 2011.09.13., 48, NK-
FM; 2012.04.17., 9, NK-FM; 2012.07.03., 23, FM; 2013.05.23., 6, NK-IZs; 2013.08.05., 9,
NK-FM — Hernad (Gesztely): 2010.10.13., 1, FM; 2011.04.12., 20, NK-IZs; 2011.09.13, 15,
NK-FM; 2012.04.17., 9, NK-FM; 2012.07.30., 3, NK-FM; 2013.05.23., 6, IZs-FM;
2013.08.05., 18, NK-FM — Saj6 (Sajoplispoki): 2009.10.06., 38, FM; 2010.08.04., 1, FM;
2011.09.14., 3, NK-FM; 2012.04.20., 63, NK-FM; 2012.06.28., 114, NK-FM - Sajé
(Sajokaza): 2012.06.28., 51, NK-FM - Sajé (Sajoszentpéter): 2009.04.23., 2, NK;
2010.08.04., 5, FM; 2013.09.04., 66, NK-FM — Sajo (Sajélad): 2011.05.25., 7, NK-FM;
2013.08.08., 56, NK-FM — Sajé (Kesznyéten): 2013.09.12., 48, NK-FM.

Hydropsyche fulvipes Curtis, 1834 — *Bdzsva-patak (Alséregmec): 2012.07.31., 15, NK-FM
— *Csenké-patak (Zsujta): 2012.07.03., 3, FM — Gonci-patak, Potacs-haz utan (Goénc):
2011.09.13,, 1, NK-FM; 2012.04.17., 3, NK-FM; 2013.08.05., 6, NK-FM — *Gydngyds-patak,
Lajoshaza (Gyongydssolymos): 2009.07.09., 14, FM; 2010.08.17., 4, FM; 2011.03.23., 3,
NK-FM; 2012.08.07., 27, NK-FM — *Hér-patak (Cserépfalu): 2011.03.31., 3, NK-FM —
*Paradi-Tarna, banyatelep felett (Recsk): 2011.03.28., 2, NK-FM - *Sas-patak
(Hidvégardo): 2013.07.02., 8, NK-FM — *Telekes-patak (Alsételekes): 2010.07.15., 3, IZs-
FM; 2013.07.03., 12, NK-FM — *Tolcsva-patak (Erd6horvati): 2012.08.02., 18, NK-FM.

Hydropsyche incognita Pitsch, 1993 — *Bdédva (Hidvégardd): 2012.04.19., 6, NK-FM —
*Bodva, Borsodszirdk vizmil (Sajoszentpéter): 2010.07.15., 1, IZs-FM — *Bdzsva-patak
(Alséregmec): 2012.07.31., 18, NK-FM — *Ceredi-Tarna (Sirok): 2011.03.24., 9, NK-1Zs —
Gyongy0Os-patak, Gydngyos észak (Gyongyods): 2009.10.14., 2, NK-1Zs; 2011.03.23., 3, FM;
2011.09.15., 3, 1Zs-FM — Hernad (Zsujta): 2012.04.17., 12, NK-FM; 2012.07.03., 2, FM —
*Nyog6-patak (Sajoszentpéter): 2010.05.05.,, 1, FM — *Ronyva, Satoraljadjhely felett
(Satoraljaujhely), 2010.08.11., 3, FM — Sajé (Sajoplspoki): 2012.04.20., 3, NK-FM -
*Szinva-patak, Hit6hazi ut (Miskolc): 2013.08.08., 3, NK-FM — *Toka-patak (Gyongyos):
2011.03.22., 24, 1Zs-FM.

Hydropsyche instabilis (Curtis, 1834) — *Balla-patak (Matraballa): 2011.03.28., 6, NK-1Zs —
Csernely-patak  (Uppony): 2010.05.05., 5, NK - Bédva, Borsodszirak vizmi
(Sajoszentpéter): 2011.04.11., 1,5, NK-IZs — Gobnci-patak, Potacs-haz utan (Génc):
2009.04.16., 1, NK-IZs; 2010.04.12., 4, FM; 2010.07.07., 4, FM; 2011.07.06., 78, FM;
2011.09.13., 8, NK-FM; 2012.07.03., 12, FM; 2013.05.23., 171, 1Zs-FM — Gydngyds-patak,
Lajoshaza (Gyongyodssolymos): 2009.07.09., 4, FM; 2010.06.28., 52, FM; 2011.07.07., 43,
FM — Gybngyos-patak, Gyongyos észak (Gyongyods): 2010.06.28., 6, FM; 2010.10.27., 8,
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NK; 2011.03.23., 3, FM — *Lasko-patak, Egerbakta felett (Egerbakta): 2011.07.07., 5, FM —
*Leleszi-Tarna (Pétervasara): 2011.03.24., 6, NK-FM — *Rédei-patak (Gyongyotspata):
2011.03.22., 3, FM — *Ronyva, Satoraljaujhely felett (Satoraljaujhely): 2009.04.14., 1, NK-
IZs; 2009.10.19., 5, NK-1Zs — Szinva-patak, Hltéhazi ut (Miskolc): 2010.08.02., 1, FM.

Hydropsyche modesta Navas, 1925 — Bddva (Hidvégardd): 2011.09.14., 6, NK-FM -
Bddva, Borsodszirak vizmi (Sajészentpéter): 2010.10.14., 1, NK; 2012.04.19., 6, NK-FM —
*Csincse-Ovcsatorna (Gelej): 2011.04.07., 189, NK-FM - *Csincse-patak (Csincse):
2011.04.06., 15, NK-FM — *Eger-patak (Andornaktalya): 2012.08.08., 3, NK-FM — Gonci-
patak, Potacs-haz utan (Gonc): 2012.04.17., 3, NK-FM - *Gyongyds-patak
(Gybngyodshalasz): 2012.08.07., 15, NK-FM - *Hej6-Szarda-6vcsatorna (Nagycsécs):
2013.08.08., 6, NK-FM — Hernad (Zsujta): 2009.05.13., 1, NK-FM; 2009.10.07., 7, NK;
2010.08.25., 4, 1Zs; 2010.10.13., 49, FM; 2011.04.11., 18, NK-IZs; 2011.09.13., 60, NK-FM;
2012.04.17., 30, NK-FM; 2012.07.03., 11, FM; 2013.05.23., 33, NK-IZs; 2013.08.05., 12,
NK-FM — Hernad (Gesztely): 2009.10.07., 1, NK-IZs; 2010.10.13., 6, FM; 2011.04.12., 9,
NK-1Zs; 2011.09.13., 15, NK-FM; 2012.04.17., 6, NK-FM; 2013.05.23., 6, IZs-FM;
2013.08.05., 3, NK-FM — *Hoér-patak (Mezékovesd): 2011.04.05., 3, NK-FM — *Kanya-patak
(Mez6kovesd): 2011.04.05., 3, NK-1Zs — *Kanya-patak (Egerlové): 2011.04.05., 66, 1Zs-FM
— *Lasko-patak (Besenyételek-Poroszlo): 2011.05.30., 3, NK — *Ostoros-patak (Ostoros):
2011.04.04., 1, IZs-FM — *Rima, Ostoros-patak torkolata felett (Mez6szemere): 2011.04.04.,
88,5, FM — *Rima, Ostoros-patak torkolata alatt (Mez6szemere): 2011.04.04., 213, NK-1Zs —
*Ronyva, Satoraljaujhely felett (Satoraljatjhely): 2010.08.11., 5, FM; 2010.10.27., 7 — Saj6
(Sajokaza): 2012.06.28., 12, NK-FM — Sajé (Sajoszentpéter): 2009.04.23., 1, NK — Sajo
(Sajolad): 2011.05.25., 1, NK-FM; 2013.08.08., 124, NK-FM - Saj6é (Kesznyéten):
2013.09.12., 3, NK-FM — Szartos (Tornyosnémeti): 2009.10.07., 9, NK-1Zs; 2010.10.13., 34,
FM; 2011.09.13., 6, NK-FM; 2013.08.05., 3, NK-FM — *Szinva-patak, H{t6hazi ut (Miskolc):
2013.08.08., 21, NK-FM — Tisza (Zemplénagard): 2010.08.25., 2, FM; 2012.08.01., 3, NK-
FM — Zagyva (Jasztelek): 2009.08.03., 1, FM; 2011.06.01., 45, FM; 2011.08.18., 132, NK-
FM; 2013.09.03., 6, NK-FM — Zagyva (Ujszész): 2012.04.25., 3, NK-FM.

Hydropsyche pellucidula (Curtis, 1834) — *Babony-patak (Sajokeresztar): 2013.09.11., 3,
NK-FM — Bédva (Hidvégardd): 2011.04.11., 9, 1Zs-FM; 2011.09.14., 120, NK-FM — Bddva,
Borsodszirak vizm( (Sajoszentpéter): 2011.04.11., 1,5, NK-IZs — *Gydngyds-patak,
Gyodngyds észak (Gyongyods): 2010.10.27., 25, NK; 2011.03.23., 9, FM — *Hej6-patak
(Nyékladhaza): 2010.09.01., 2, FM — *Hej6-Szarda-6vcsatorna (Nagycsécs): 2013.08.08., 3,
NK-FM — Hernad (Zsujta): 2010.08.25., 3, 1Zs-FM; 2010.10.13., 45, FM; 2011.04.11., 90,
NK-1Zs; 2011.09.13., 87, NK-FM; 2013.05.23., 54, NK-IZs; 2013.08.05., 3, NK-FM — Hernad
(Gesztely): 2010.10.13., 2, FM; 2011.09.13., 3, NK-FM — *Hodos-patak, Ozd-Hc')doscsépény
(Ozd): 2010.04.07., 7, 1Zs — *Jésva-patak (Szinpetri): 2012.04.19., 3, NK-FM — *Ké&csi-patak
(Mezbkeresztes): 2011.04.05., 9, NK-IZs — *Paradi-Tarna, banyatelep felett (Recsk):
2011.03.28., 3, NK-FM — *Paradi-Tarna (Sirok): 2011.03.24., 29, NK-FM — *Rédei-patak
(Gybngyospata): 2011.03.22., 3, FM — *Ronyva, Satoraljadjhely felett (Satoraljaujhely):
2010.10.27., 7, FM; 2011.05.25., 15, NK-FM; 2011.09.12., 6, FM — Sajé (Sajoplspoki):
2010.08.04., 1, FM; 2010.10.20., 61, NK; 2011.05.26., 3, NK-FM; 2011.07.11., 3, NK;
2012.04.20., 105, NK-FM; 2012.06.28., 3, NK-FM — *Szartos (Tornyosnémeti): 2010.10.13,
1, FM; 2011.09.13., 1, NK-FM — Tarna (Verpelét): 2011.03.29., 30, 1Zs-FM — *Telekes-patak
(Alsételekes): 2010.07.15., 10, IZs-FM; 2011.04.11., 9, NK-FM — Toka-patak, ipari tarozé
alatt (Gydngyosoroszi): 2011.03.22., 72, 1Zs.

Hydropsyche saxonica McLachlan, 1884 — *Balla-patak (Matraballa): 2011.03.28., 9, NK-1Zs
— *Bene-patak, Matrafired utan (Gyongyods): 2011.03.23., 18, IZs-FM - *Boddva
(Hidvégardo): 2011.09.14., 3, NK-FM — Csernely-patak (Uppony): 2010.05.05., 13, NK —
Gonci-patak, Potacs-haz utan (Génc): 2009.04.16., 13, NK-1Zs; 2009.10.07., 11, NK-IZs;
2010.04.12., 4, FM; 2010.07.07., 9, FM; 2011.04.12., 9, 1Zs-FM; 2011.07.06., 1,5, FM;
2011.09.13., 11, NK-FM — Gybngyds-patak, Lajoshaza (Gydngydssolymos): 2009.04.15., 1,
NK-1Zs; 2010.06.28., 1, FM; 2010.10.27., 11, FM; 2011.03.23., 12, NK-FM; 2011.07.07., 1,
FM; 2012.04.16., 5, NK-FM — Gyongyos-patak, Gyongyds észak (Gyongyods): 2009.10.14.,
1, NK-IZs; 2010.10.27., 4, NK; 2011.03.23., 3, FM; 2011.09.15., 3, 1Zs-FM; 2012.04.16., 6,
NK-FM —*Hangony-patak, Ozd felett (Ozd): 2013.06.24., 3, NK-FM — *Hédos-patak, Ozd-
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Hoédoscsépany (Ozd): 2013.06.24., 33, NK-FM — *Hér-patak (Cserépfalu): 2011.03.31., 62,
NK-FM — *Keleméri-patak (Hét): 2013.09.04., 6, NK-FM — *Nyiget-patak (Markaz):
2011.03.23., 3, NK-FM — *Nyobg6-patak (Sajészentpéter): 2010.05.05., 11, FM — Paradi-
Tarna (Sirok): 2011.03.24., 2, NK-FM — Rakaca-patak (Szalonna): 2013.07.02., 9, NK-FM —
*Rédei-patak (Gydngy0dspata): 2011.03.22., 96, FM — *Sajo (Sajopuspoki): 2012.06.28., 9,
NK-FM — *Szinva-patak, Papirgyar felett (Miskolc): 2010.08.02., 2, FM.

Patterns of distribution

The results of PERMANOVA (Table 2) show that the among-groups
differences of hydropsychid species composition were significant (p<0.05) in case of
all type features, with the highest shown up between groups based on geology
(F=7.905), the size of catchment area (F=7.636) and the HMMI type (F= 8.815). In
comparison, surprisingly low difference (F=1.562) has been detected between
groups based on the alteration status of the water bodies, which suggests that
distribution of net-spinning caddisfly larvae depends rather on the factors mentioned
above and e.g. altitude (F=6.636) or mineral substrate composition (F=3.874) than
on overall hydromorphological departures from natural or near-natural conditions.
Large F-value for HMMI types shows that the difference among hydropsychid faunas
of the groups is large enough to suggest valid type categories.

Logarithmic species abudanace data (ind/mz) are boxplotted to depict
differences in the occurence of the 11 species for the four type features with the
highest F-values (Figure 1). Distinct preferences are shown by five species.

Hydropsche bulgaromanorum (Figure 1A) was found only in large (Bodrog,
Zagyva) and very large lowland rivers (Tisza) with fine mineral substrates, while H.
contubernalis (Figure 1B) seems to prefer somewhat similar conditions as for the
size of water bodies, but it was also found 21 times (65,6%) at mid-altitudes and 29
times (90,6%) in rivers with bigger mineral substrate particle size out of total 32
findings. The pattern is even more interesting considering that they were not found
together at any site in a five year period and that H. contubernalis was recorded
from Bodva, Hernad and Sajo, the first two of which are 2nd order and the last one
is a main tributary of Tisza (ICPDR 2007), the major locality of H. bulgaromanorum
in Northern Hungary. The results show conspicuously clear separation in the
investigated watercourses, however, they do have been found coexisting in the area
(MORA and CsABAI 2003).

Hydropsyche fulvipes, H. instabilis and H. saxonica (Figure 1C-E) were found
at higher altitudes in smaller streams with mineral substrates of larger particle size.
H. fulvipes seems to inhabit stretches closest to springs since from all of its 15
findings it occurred 11 times (73,3%) in the high and 4 times (26,6%) at sites in the
mid-altitude category. These numbers are 18 (54,5%) and 15 (45,5%) for H.
saxonica and 13 (59,1%) and 7 (31,8%) for H. instabilis with the latter found
sporadically at lower altitudes (9,1%). All three of them were present at sites with
siliceous and calcareous hydrogeochemical characteristics as well, but mainly in
coarse particle sized habitats (H. fulvipes: 66,7%, H. saxonica: 75,8%, H. instabilis:
77,3%). These results are in accordance with the fact that these species are known
to inhabit smaller streams of mountainous and hilly regions (HIGLER and TOLKAMP
1982, WARINGER and GRAF 1997).
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Less distinct patterns can be observed in the case of H. angustipennis, H.
bulbifera, H. incognita and H. pellucidula. All of them tend to occur in the middle
section of the stream-river continuum with H. bulbifera most likely to be found in
substrates with larger particle size (coarse and medium fine — 82.1%) while H.
angustipennis in those with smaller one (medium fine and fine — 79.7%). No obvious
differences were found between the preferred type features of H. incognita and H.
pellucidula at this scale.

Hydropsyche modesta was found mainly in medium sized and large
watercourses (80.8% together) with various substrate sizes, and predominantly at
mid-altitude or in the lowlands (98.1% together). It was one of the most frequently
found species with a seemingly wide range of preferred feature types, however,
often co-occurring with H. contubernalis in Béddva, Hernad and Sajo6.

Larvae of Cheumatopsyche lepida were caught only four times during the
indicated period — three times at the same, mid-altitude site on the river Hernad with
calcareous hydrogeochemical characteristic and medium fine substrates.

3,6

3,04

2,4

-
i

Component 2 (15,658%)

A8 1,2 0,6 0,0 0,6 12 18 24 3,0 36
Component 1 (17,976%)

Figure 2. Principal Components Analysis biplot of sampling sites and
hydropsychid species. (Sampling sites were grouped according to the HMMI
types, for which the highest F-value was calculated during PERMANOVA: e =
mountainous streams, + = small watercourses of hilly regions, [1 = larger
watercourses of hilly regions, x = small lowland rivers, A = large lowland rivers)

In the PCA bipot figure three different types — large watercourses of hilly
regions, small lowland rivers and large lowland rivers — are separated from each
other by their net-spinning caddisfly fauna with the first two having overlaps with that
of small watercourses of hilly regions. Hydropsyche bulgaromanorum characterise
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large lowland rivers while H. contubernalis and H. modesta seems to be typical for
larger watercourses of hilly regions. The similarity of preferences of the last two
species is more obvious here than boxplots suggested, leaving the reason for H.
modesta being also found in smaller watercourses like Csincse-patak, Kénya-patak,
Hér-patak or Laskoé-patak still to be explained. Although the similar distribution
tendencies of three mountainous species H. fulvipes, H instabilis and H. saxonica
are also detectable, no separation of the mountainous streams and/or the small
watercourses of hilly regions appears, presumably due to larger number of sampling
sites in these categories (see Table 2) representing streams with the same type
features but with different degrees of hydromorphological degradation,
anthropogenic impact, water quality or other stressors which were out of the aim and
sight of the present study.

Further investigations are planned to determine what environmental factors or
combination of them could be responsible for the actual distribution of hydropsychid
species in the investigated area, particularly in cases of water body types and
species that could not be obviously characterized in the present study.

Acknowledgements: Thanks are due to Gabor Varbiré and Zoltan Csabai for their essential
help with statistical procedures and to all the field collectors mentioned namely above.
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