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Makrozoobentoss

= Makrozoobentosam pieskaita visus udens
bezmugurkaulniekus, kas ir lielaki par 1
mm un uzturas tdenstilpes gultné vai virs
tas, uz ddensaugiem, siekstam, akmeniem
u.c. substrata.

- Infauna — grunts virs€jos slanos
- epifauna — uz substratiem



Galvenas makrozoobentosa
organismu taksonomiskas
grupas



Sukli (Porifera)
Primitivi daudzstnu dzivnieki;
dZivo piestiprinajusies pie substrata;
Kkermeni veido mineralvielu skelets, kas
Kalpo par iekséjo sistemu balstu;

_atvija 5 sugas, no kuram biezak
sastopama ir parastais krimsuklis
Spongilla lacustris.




Hidrozoji (Hidrozoa)

= Latvija maz pétita
grupa;

= Latvijas saldudenos
sastopamas 3 sugu
hidras - zala hidra . a
(Chlorohydra AR Hydoligactis
viridissima), garkata Chbn e
hidra (Hydra oligactis)
un peléka hidra (Hydra
vulgaris).




Skropstintarpi (Turbellaria)

Zoobentosa sastopamas
planarijas;

= Latvija konstatétas 14
planariju sugas;

dikos un gravjos biezi
sastopama ir balta

planarija (Dendrocoelum
lacteum).




Nematodes (Nematoda)

= Partiek no baktérijam, algém un detrita vai ir
plesigas;
= Latvija ap 350 sugu.




Matoni (Nematomorpha)

= Kapuri parazitiski, pieaugusie nebarojas;
= Latvija zinama 1 suga - Gordius aquaticus.




Posmtarpi (Annelides)

= Deéles (Hirudinea)
= Pléségji vai
paraziti;
= Latvija 15 sugas
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= Mazsartarpi
(Oligochaeta)

= partiek no detrita
un trddosiem
augiem;

= Latvija 75 sugas.

Tubificidae




Gliemji (Mollusca)

= Latvija 48 saldudens gliemezu (Gastropoda) un 42 gliemenu
(Bivalvia) sugas.

M. lacustre

5. accidentale 5. striatinum Musculium spp.

Margaritifera margaritifera



Zirnekli (Aranea) un udenserces
(Hydrachnidia)

= Latvija sastopama viena udenszirnek|u suga (Argyroneta aquatica).
Dzivo stavosos un leni tekosos udenos. Barojas ar citiem bentosa
ogranismiem un zivju mazuliem.

= Udensérces (Hydracarina). Nepieaugus$as parazité uz citiem

bezmugurkaulniekem, pieaugusas ir plesigas. Latvija ap 140 sugu.
i \ -




Viendienisu (Ephemeroptera)
kapuri

= Raksturigas 3
cerkas védera

= Latvija @
59 S u g aS, Prosopistoma foliacenm
= Barojas ar
deftritu,
perifitonu,

retak pleseji.



rautenu (Plecoptera) kapuri

= Védera gala 2
cerkas;

= Latvija maz
péetitas;

= LV konstatetas
~42 sugas;

= vairums sugu Ir
plesigas.




Makstenu (Trichoptera) kapuri

= Kapuri parsvara
Ir plesigi, bet ir
ari detritedaji un
augedaji;

= Latvija >196
sugas.




Sparu (Odonata) kapuri

= Latvija konstatetas 59
sparu sugas;

= kapuri plesigi;

= Upes biezi sastopami
upes krasnsparna
(Calopteryx splendens) un
strauta krasnsparna
(Calopteryx virgo) kapuri.




Vaboles (Coleoptera)

= Airvaboles
(Dytiscidae) ~120
sugas, visas
plésigas;

= Vel tdenos
sastopamas
peldvaboles
(Haliplidae),
virpulotajvaboles
(Gyrinidae),
strautnagaini
(Elmidae),
ezervaboles
(Noteridae) un
tudensmili
(Hydrophilidae).




Blaktis (Heteroptera)

= Mugurpeldes (Notonectidae ),
3 sugas,

= Airblaktis (Corixidae), ~
-~
13 sugas; ' ‘

= Skorpionblaktis (Nepidae),
2 sugas;

= Udensmeéritaji (Gerridae), 12 sugas‘




Divsparnu (Diptera) kapuri

Sugam bagataka kukainu karta;
knis|u dzimta (Simuliidae). Latvija ~30 sugu. Kapuru garums
neparsniedz 8mm. Dzivo tikai tekosos udenos.
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5.0 mm

Trisulodu dzimta (Chironomidae). Latvija ~130 sugu. Kapuri dzivo
udenos ar dunainu gultni. Sarkano krasu tiem pieskir hemoglobins,
kas atrodas to hemolimfa un piesaista skabekli.




Divsparnu (Diptera) kapuri

= Odu jeb dzelejodu dzimta (Culicidae). Latvija ~30
sugu. Barojas ar detritu un sikiem
udensorganismiem;

= Dunduru dzimta (Tabanidae). Kapuri plesigi, barojas
ar kukainu kapuriem, gliemjiem u.c.




Augstakie vezi (Malacostraca)

= Sanpeldvézi (Amphipoda), biezak
sastopama suga ir

\
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= Vienadkajvézi (Isopoda). Saldtdenos 1
suga — udensézelitis (Asellus aquaticus).
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Augstékie vezi (Malacostraca)
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= vietejas sugas — platsplju upesveZ|s (Astacus
astacus) un saurspilu upesvezis (Astacus
leptodactylus);

= ievestas — signalvezis (Pacifastacus Ienlusculus)un
dzelonvaigu vezis (Orconectes lImMOSUS). grssimmmns s




Saldudens ekosistemas



Saldudens ekosistemas

= Stavosi tdeni —
limniskas
ekosistémas 5
(limnofilu organismu [*==
populacijas)

FLOODPLAIN

= TekoSi tdeni —
lotiskas ekosistémas
(reofilu organismu | SRS
populacijas)

BOULDER RIFFLE
FIEHNAY
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Limnisko ekosistemu
makrozoobentosu ietekmejosie
faktori

= Udenstilpes morfometrija (zemtdens linijas
forma, ezera forma, geologiska izcelsme)

m Fizikalie faktori:
s Gaisma un temperatira
= Udens sajauk3anas procesi

= Udens Kimiskais sastavs;
m Sateces baseins.



Limnisko ekosistemu
makrozoobentosu ietekmejosie

faktori

i

Litorale

!

Augstas diennakts un sezonalas
temperatiiras un kimiska sastava
mainas, substratu heterogenitate,
augsta O, koncentracija

th

Profundale

|

Zem termoklina,
homogens substrats,
zemaka temperatira un
zemaka O, koncentracija
neka litorale.



Limnisko ekosistemu
makrozoobentosa raksturojums

Litorale:
augsta sugu daudzveidiba, blivums, produktivitate;
Organismiem nepiecieSama augsta O, koncentracija.

Profundale:
sugu sabiedribas, g.k., veido Cetras grupas:
Mazsartarpi Oligochaeta;
veézveidigie;
trisulodu Chironomidae, stiklodu Chaoborus sp. kapuri)
gliemenes (Sphaeridae, Unionidae)



Limnisko ekosistemu
makrozoobentosa raksturojums
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Zoobentosa organismu barosanas tipi atkariba
no ezera dziluma (Lake Esrom, Denmark)
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Lotisko ekosistemu
makrozoobentosu ietekmejosie
faktori
= Fizikalie faktori:
= straumes atrums, caurpludums;

= Substrats;
= temperatura.

Figure4.7 Schematic (legs omitted) drawing of the nymph of Ecdyonurus cf. venosus showing
the isovels around the median line of the animal's body. Mean velocity in profile = 38.6 cmy/sec;
mean velocity within first 10 mm above the substrate = 36.0 cm/sec; water depth above the highest
point of the substratum = 2.8 cm. [Modified from Statzner and Holm (1982).]

= Udens kimiskais sastavs.



Makrozoobentosa organismu
sastopamiba lotiskas ekosistemas

Table 4.1 The percentage occurrence of aquatic insect families In running waters*

Occurrence of Families in Running Waters
Restricted to Lotic?

Order Represented % % Example
Ephemeroptera 100 71 Heptageniidae
Odonata 100 18 Protoneuridae
Hemiptera® 83 0 —
Plecoptera 100 100 All families?
Coleoptera 86 36 Psephenidae
Diptera 86 41 Blephariceridae
Lepidoptera (Pyralidae) 100 0 —
Megaloptera 100 0 —
Neuroptera (Sisyridae) 100 0 —
Trichoptera 100 67 Hydropsychidae

Based on North America from data in Merritt and Cummins (1984), excluding marine represen-
tatives.

*With rare exceptions found only in running waters, including wave-swept lake shores.
‘Excluding surface film bugs.

‘A few stoneflies colonize still waters at high latitudes or high altitudes.



Makrozoobentosa organismu
izplatibu, blivumu un produktivitati
nosaka Sadi ekologiskie faktori:

= Véesturiskie apstakli, kas veicinajusi vai
kavejusi sugas atrasanos biotopa;

= Sugas fiziologiskas Tpatnibas dzives cikla
laika;

= Baribas resursu pieejamiba;

= Sugas tolerance pret konkurenci,
plesonibu un parazitismu.



Makrozoobentosa organismu
iedalijums pec apdzivojama
substrata

= Litofili organismi — sastopami uz akmenu
substratiem;

s Psammofili — smilSu substratos;
= Ksilofili - uz koksnes substrata;
= Fitofili — uz Gdensaugiem;

= Pelofili — dlnas;

= Agrilofili — malu substratos.



Makrozoobentosa organismu
barosanas



Apzimejumi

= CPOM (Coarse Particulate Organic matter) —
“Rupjas sadalijusas organiskas dalinas”

|

= FPOM (Fine particulate organic matter) —
“Smalkas sadalijusas organiskas dalinas”

|

= DOM (Dissolved Organic matter) - “lzskidusas
organiskas dalinas”
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Bentiska konsumentu kede

= Producenti — bentiskas alges un augstakie augi,

organiskas atliekas sedimentos
\

‘ Bakterijas
'

| pakapes konsumenti — fitofagie bentosa

organismi T

Il pakapes konsumenti — plésigie bentosa
organismi T

lll pakapes konsumenti — plésigas bentiskas
ZIVIS



Barosanas

= Vairums makrozoobentosa organismu
dzives cikla laika partiek no dazadiem
baribas avotiem;

= Dazadu funkcionalo grupu parstavji var
baroties ar vienu un to pasu baribas
resursu (piem., FPOM), tomeér galvena

),
atskiriba ir baribas iegusanas veids



Upju makrozoobentosa
organismu ekologiskas grupas

Makrozoobentosa organismus, atkariba no to
barosanas veida, iedala 6 grupas:

Saprofitofagi (shredders),

Rivetaji (shredder/gouger),

Filtretaji-vacéji (suspension feeders/filterers),
Vaceéji (deposit feeders/collector-gatherers),
Skrapétaji (grazers),

Pléséji (predators).



Saprofitofagi (shredders)

= Baribas avots - CPOM (nav koksnes izcelsmes),
galvenokart lapas, asocieta mikrobiota (senes);

= Barosanas mehanisms - izalosana un koslasana, tie
barojas ar udent iekritusam lapam, kas baktériju un sénu
letekmé, Ir sakusas sadalities.

= Pie tiem pieder vairakas makstenu dzimtas —
Limnephilidae, Lepidostomatidae, Sericostomatidae,
strautenu dzimtas — Peltoperlidae, Pteronaricidae,
Nemouridae, gliemezi, dala divsparnu un dala
vézveidigo, pieméram, Gammarus sp. (Allan 1995).



Rivetaji (shredder/gouger)

= Baribas avots — koksne (CPOM), kuru
apdzivo sénes un bakterijas;

= RiIvéetaju barosanas mehanisms -
izaloSana un koslasana,

= Vairums bentosa organismu Saja grupa ir
divsparni, vaboles un makstenes (Allan
1995).



Filtretaji-vaceji, suspensijas
pateretaji (suspension
feeders/filterers)

= Baribas avots — FPOM un tdens plisma
nonakusas perifitiskas alges, ka art dazadi
mikroorganismi;

= Filtretaji-vaceji iegust baribas objektus,
Izmantojot sarinus, filtrésanai pielagotus mutes
organus vai specialus tiklus;

= Pie filtretajiem-vacejiem pieder tiklus veidojosas
makstenes, knislu Simuliidae kapuri un citi
divsparni, ka art dala viendienisu (Allan 1995,
Englblom 1996).



Vaceji, depozita pateretaji
(deposit feeders/collector-

gatherers)

= Baribas avots — barojas ar
mikroorganismiem un sikam organiskam
dalinam (FPOM);

= Baribas mehanisms - virsmas depozitu

vakSana, barosanas ar amorfo materialu,
lerakSanas mikstajos sedimentos;

= Ple tiem pieder liela dala viendienisu,
trisulodu un migelu Ceratopogonidae
dzimta (Allan 1995, Smith 1997).



Skrapetaji (grazers)

= SKrapétaji barojas, skrapégjot perifitonu un
organisko dalinu slani no dazadam
zemudens virsmam;

= Baribas mehanisms — skrapésana;

= Vairakas viendienisu un makstenu
dzimtas, taurinu un divsparnu kapuri, ka
ari tdensvaboles (Allan 1995).



Pleseji (predators)

= Pleséji barojas ar citiem tudens
iemitniekiem;
= BaroSanas mehanisms — koSana, dursana;

= Pie tiem pieder spares, dlnenes, dala
strautenu, makstenu, divsparnu un vabolu.



Bentiska konsumentu kede
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Makrozoobentosa organismu
dzives cikli



Makrozoobentosa organismu
dzives cikli

= Vairumam viens dzives cikls gada (univoltini)
(atkarigs no baribas resursiem, temperatiras);

= Kukaini — var but bivoltini, semivoltini;

= Gliemezi, mazsartarpi (litoralé 1saks dzives cikls
neka profundalé€);

= Nepilniga metamorfoze: blaktis, spares,
strautenes, viendienites (subimago)

= Pilniga metamorfoze: divsparni, makstenes,
dlnenes, vaboles, taurini un tiklsparni (kapurs,
klnina)



Viendienisu dzives cikls

1. Egg matures into the nymph 2. Nymphal growht (10 — 50 instars) 3. Mature
nymph emerges 4.,5. Subimago stage 6. Imago joins the mating swarm 7. Egg
laying 8. Adults fall to the surface of the water and die.



Temperatures ietekme uz
viendienisu dzives ciklu

THERMAL ECOLOGY OF AQUATIC INSECTS

Temperature °C Days to Hatch
20 15
15 23
10 42
6 80

Viendienites Ecdyonurus picteti olu attistiba atkariba
no ddens temperattras (Humpesch 1987)



Temperatures ietekme uz
viendienisu dzives ciklu
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Figure 6.11 Cumulative percentage hatch of Hexagenia rigida (Ephemeroptera) eggs versus
days of incubation at constant temperatures. [From Friesen et al. 1979). Reprinted from The

Canadian Entomologist, Vol. 111 (1979), p. 667.]



Viendienisu izlidosanas laiks

TABLE 5.

Species

Siphlonurus alternatus
armatus
lacustris

Ameletus inopinatus

Baetis atrebatinus

buceratus
digitatus
fuscatus
muticus
niger
rhodani

scambus
vernus

Centroptilum luteolum

pennulatum

Cloeon dipterum
simile
Procloeon bifidum
Rhithrogena germanica
semicolorata

Heptagenia fuscogrisea
lateralis

longicauda
sulphurea

Arthroplea congener

SUMMARY OF INFORMATION ON FLIGHT PERIODS OF EPHEMEROPTERA OCCURRING IN BRITAIN
Dun = Subimago, Spinner = Imago

Fishermen’s names
JF FMAM3JFTFAS OND
Summer Mayfly
Dark Olive Dun, Olive Dun
Pale-Watery Dun
% Iron Blue Dun, Jenny Spinner (J'), Little Claret Spinner (9)
o e n e o o——— =we Large Dark Olive Dun, Olive Dun, Large Dark Olive Spinner,

Red Spinner (9)

July Dun, Small Dark Olive Dun, Olive Dun

Blue Dun, Medium Olive Dun, Olive Dun

Little Sky-blue Dun, Pale Watery Dun, Little Amber Spinner
%the Winged Pale Watery Dun, Large Summer Spur-wing
(Spinner), Larger Amber Spinner ()

Lake Olive Dun, Pond Olive Dun

Little Pale Blue Dun, Pale Evening Dun, Pale Watery Dun
March Brown (Dun), Great Red Spinner

Olive Upright (Dun), Yellow Upright (Spinner)

Brown May Dun

Dark Dun

Little Yellow May Dun, Yellow Hawk (Dun), Yellow May
Dun

il
III. |



Makrozoobentosa organismil
ka vides kvalitates indikatori



Makrozoobentosa ievaksanas
metodes

= Kvalitativas (skrapis

= Kvantitativas (Surbera tipa paraugu
levaksSanas ierice, drifta tiklini,
gruntsmeéléji)




Makrozoobentosa organismi ka
vides kvalitates indikatori

= Jutigi pret vides izmainam;

= organismi dzives laika paklauti atskirigam
tdens kvalitates ietekmém un tapéec rada
kopé€jo ietekmju paliekoso efektu;

= analizes bridi, makrozoobentosa
organismi rada ilgstoSu caurméra
ekologisko situaciju;



Makrozoobentosa bioindikacijas
metodes

= Indikatororganismu sugu sastava analizes
metodes (saprobitates indeksi);

= sugu daudzveidibas indeksi;

= integrétas metodes (biotiskie indeksi un
salidzinosie indeksi), apvienojot abas
lepriekséjas metodes



STRAUTENES

VIENDIENITES

MAKSTENES

Gammarus sp.

Asellus aquaticus

Chironomidae

Tubificidae

N

N



Makrozoobentosa organismi un
skabums

Table 9.4 Number of insect taxa and percentage composition of functional feeding
groups in an acid stream and a nonacid stream In Sweden

Nonacid Stream Acid Stream
Insect orders (No. of spp.)
Ephemeroptera 11 0
Plecoptera 12 9
Megaloptera 1 1
Trichoptera 15 7
Coleoptera 7 2
Diptera 10 4
Functional groups® (%)
Shredders 25 48
Scrapers 28 4
Deposit feeders 15 11
Filter feeders 11 15
Predators 21 22

“Based on number of taxa of insect and noninsect benthos.
Source: Modified from Otto and Svensson (1983).



Drifts



Drifts

= Drifts ir ar straumi nestu, tekosos udenos

suspendetu dzivu un beigtu, organisku un
neorganisku dalinu kopums

= llgstosais drifts
= Katastrofalais drifts
= Uzvedibas jeb biheivioralais drifts

= funkcionala nozime - veido lasveidigo zivju
baribas bazi; art udens organismu
izplatisanas un parvietosanas mehanisms uz
citiem biotopiem.



Drifts

= Drifta domingjosas makrozoobentosa
grupas ir viendienites, knislu kapuri,
makstenes, sanpeldes un strautenes.




Driftu ietekmejosie faktori

= Biotiskie:
= organismu uzvediba;
= dzives cikli u.c.

= Abiotiskie:
= straumes atrums;
= Udens temperatira;
= Substrats u.c.



NUMBERS RELATIVE NUMBERS
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1. Viendienites Baetis
rhodani izmainas
drifta intensitate
diennakts laika
(30 min)

2. Makstenes
Rhyacophila
nubila drifta
sezonala
intensitate

3. Drifta intensitate
atkariba no
attistibas stadijas

(Fjellneim 1980)



Drifta pétijums Korges upé

18./19.05.2007. 07./08.08.2007. 29./30.09.2008.



Udens temperatira (°C) Korgé
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Light (lux)

Gaismas intensitate Korge
(lux)
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Udens un sauszemes bezmugurkaulnieku
drifts (ind./200m3) Korge 2008. gada 4.-5.
augusta lejpus straujteces
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Viendienisu Ephemeroptera drifta
blivuma (ipatni / 30min) sezonala
dinamika Korge 2007. gada
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Viendienisu Ephemeroptera drifta

blivums (ind./100m3) smilts-makrofitu un
smilts-detrita biotopos 2007. gada junija,

augusta un oktobri

Drift density (mayflies/100m3)
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