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Summary. A new drift sampler construction and a procedure for its usage on stream sites with depth up to 0.6 m all year,

and at deeper sites during the ice-cover period have been described. This device gives an opportunity to collect samples
separately from distinct layers of water column, which is important for study of vertical distribution in drift.

Pe3tome. OnucwiBaeTCss KOHCTPYKIUS HOBOTO APU(TOOTOOPHHUKA M TEXHHKA €T0 MCIONB30BAHUS HAa PEUHBIX ydacTKax
mIyouHO# 10 0,6 M KPYIJIOTOMUYHO M Ha Oojiee ITyOOKMX ydacTKaxX B Mepron jegocrasa. OnmucaHHOe yCTPONUCTBO JaeT
BO3MOXKHOCTB MG PEepPeHIIPOBAHHOTO 0TOOpa MaTepraa u3 pasHbIX CIOEB BOJHOM TOJIIIN, YTO BaXKHO ITPU HCCIIEI0BA-

HUHU BEPTUKAJIBHOTO Paclpeae/iCHusI qPEHYIONIMX OpraHiu3MOB.

INTRODUCTION

Monitoring of stream drift is widely used in
zoological, ecological and fishery studies [Waters,
1972; Humphries, Ruxton, 2002]. Drift is a normal
feature of running waters and occurs all year round
[Elliott, 1967; Miiller, 1974]. However, in regions
with cool and cold temperate climates usually it is not
explored in winter because of difficulties connected
with drift sampling at air temperatures below zero.
Therefore information on drift in ice-covered streams
is limited to just several publications [e.g., Shubina,
Martynov, 1990; Pennuto et al., 1998]. Data obtained
in ice-free channels have demonstrated that drifting
organisms are mostly nocturnal migrants [Bogatov,
1994; Elliott, 2008] and can distribute within the
water column evenly [e.g., Ulfstrand, 1968; Benke
et al., 1986], or not. In the latter case, the total drift
density usually is higher near the bottom [Fenoglio
et al., 2004; Neale et al., 2008]. At the same time,
some taxa can predominate in the surface layer
[Fenoglio et al., 2004]. Vertical position of drifting
invertebrates may depend on the time of 24-hr cycle.
For example, bactid mayflies can exhibit the greatest
density in the upper stratum during the night with no
consistent pattern during the day [Matter, Hopwood,
1980]. Furthermore, cases when a nocturnal maxima
in the surface layer alternate with a daytime maxima
in the bottommost layer have been observed. The
explanation was that in the daytime the bottommost
stratum is weakly illuminated, therefore invertebrates
drifting closer to the streambed avoid drift-feeding
fish that require light to find prey [Kljutschareva,
1963; Konstantinov, 1969]. In cases of pollution a
drift rate increase takes place [Samman et al., 1994;

Beketov, Liess, 2008]. As benthic invertebrates can
independently change their position within the water
column [Alexeev, 1955; Matter, Hopwood, 1980],
we may assume that in order to avoid polluted areas
drifting bottom-living invertebrates would form the
greatest density in the surface layer more often than
in normal conditions. Thus, an examination of vertical
stratification in drift may be relevant to river pollution
control. However, this hypothesis deserves special
testing and further utilization of special drift samplers
may be helpful in this aspect. The description of a new
device destined for layered drift sampling in northern
streams all year round is the goal of this paper.

METHODS

Sampler construction

The sampler is an upright with detachable drift
nets, arranged one above another (fig. 1a). The upright
(1) (fig. 1b) is made of square tubing with 15x15 mm
outer cross section.

A bushing (2) with a female thread for an
attachable "anchor" (3) is soldered into the lower
end of the upright. The "anchor" is welded of the
sharpened spike (the upper end terminates with a
male thread) and crosspiece, designed to prevent
the sampler from sinking into a pebbly streambed. A
perforated supporting disk (4) may be placed between
the bushing and the "anchor" when bottom is sandy.

On the upper end of the upright a T-handle (5) is
to be put on. The T-handle’s vertical part is made of
square tubing with 16xX16 mm inner cross section.
The frontal drilled hole in this part (fig. 1b) allows
mounting the T-handle in its standard position —
parallel to net mouths (fig. 1a). The lateral drilled
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Fig. 1. Stratifying drift sampler: a) apparatus in the assembled state, front view; b) sampler construction, back
view: 1 —upright, 2 —bushing, 3 — "anchor", 4 — supporting disk, 5 — T-handle, 6 — butterfly bolt, 7 — butterfly nut,
8 — CTNH's perpendicular plate, 9 — CTNH's screw-pins, 10 — net mouth frame. A frontal drilled hole in the
vertical part of the T-handle can be seen; ¢) apparatus without nets, side view. A lateral drilled hole in the T-
handle's vertical part can be seen. See text for explanations.

Puc. 1. ApudroorOopHUK A cTpaTHGUIMPYIOMIEro o01oBa BOJHOM TONIIM: a) YCTPOHCTBO B COOpaHHOM
BHJIE, BUJI criepen; b) KOHCTPYKIHs IpoO0oTOOpHUKa, BUA c3aau: 1 — cToiika, 2 — BTynKa, 3 — "skopp", 4 —
OIOPHBIN TUCK, 5 — T-00pa3Has pyuka, 6 — 6apaikoBblii 60T, 7 — OapamikoBas raiika, § — maacTuHa KOrTeBOTO
Jeprkarens, 9 — MIUIBKH KOTrTeBoro aepxarens, 10 — BxogHas pamka qpudToBoi ceTku. Ha BepTHKaIbHOM
gacti T-00pa3HOM pydkH NOKa3aHO ()POHTAIBHOE OTBEPCTHE; C) YCTPOWCTBO 0e3 ceTok, Bui cOoky. Ha
BepTUKaIbHOH yacTu T-00pa3Hol pyuku nmokazaHo 60koBoe orBepctre. OObSICHEHUS B TEKCTE.



hole, shown on the figure lc, allows mounting the
T-handle at the right angle to net mouths for winter
sampling at deep sites covered with strong ice (see
fig. 3f). The T-handle is fixed on the upright with a
butterfly bolt (6) and a butterfly nut (7) (fig. 1b).

Several identical 60x27x3 mm plates (8) with
1512 mm notches in their "front" edges are welded
at the right angles to the "rear" surface of the upright
at equal distances. A distance between adjacent plates
depends on height of a drift net, which is planned to
be used. For instance if the height of a net mouth is
100 mm such distance should be 104 mm, or 154 mm
— in the case of 150 mm height of a net mouth. At
the plate’s flanks there are 3 mm dia holes, disposed
50 mm away from each other and 4 mm away from
the "rear" edge of a plate. Two 3 mm dia and 12 mm
long screw-pins (9) are screwed up to their middle in
these holes and soldered. Together with screw-pins
n+1 plates make up » immobile claw-type net holders
(CTNHSs), designed to hold n detachable drift nets
simultaneously (fig. 1a). The screw-pins’ segments
protruding outside the "upper" and "bottommost"
CTNHs can be cut off, as is shown on the figure 1c.

Net mouth frames (10) are made of flexible metal
strips 15 mm wide and 2 mm thick. In the central
portion of each long side of the frame there are two
3.1 mm dia holes, drilled at the distance of 50 mm
from each other. These holes are to receive CTNH’s
screw-pins (fig. 1b). Because of inherent flexibility,
the frame works like a rectangular spring that can
be slightly compressed to tightly insert into CTNH.
A cloth part of a net consists of a canvas band and
an attached filtering bag, tapering to the closed end.
Nets should be installed into CTNHs starting from
the bottommost one (fig. 2).

Koncrpykunus yerpoiictBa

[IpoGooTOopHUK TIpenacTaBnseT coOOW BepTH-
KaJbHYIO CTOHKY C pa3MelaeMbIMU IpYT HaJ APYToM
ChEMHBIMH JIpH(PTOBEIMU caukaMu (puc. 1a). Croiika
(1) (puc. 1b) BeIMoONHEHA M3 TPOGUITBHON TPYOKH C
Hapy»XHbIM cedyeHueM 15x15 Mm.

B HmwkHUIT KOHeI cTOWKHM BHasHa BTydKa (2) ¢
BHYTpPEHHEH pe3p00i 1Moa CheMHBINH «sIKOpb» (3).
«SIkopb» cBapeH U3 MTHIPs C HAPYKHOU pe3r0Ooil Ha
BEPXHEM KOHIIE M IOINEPEUUHBI, MPEIATCTBYIOLICH
MOTPYKEHUIO Tpubdopa B TajmedHoe nHO. [Ipu pado-
TE Ha y4acTKax ¢ MECYaHbIM JHOM MEXKAY BTYJIKOM
U «SIKOPEM» MOXKET OBbITh pa3MelieH nephopupoBaH-
HBI OTIOPHBIH THCK (4).

Ha BepxHuit xoHer| cToiiku HasneBaeTcs T-oOpa3Has
pyuka (5), BepTUKallbHasl 4aCTh KOTOPOW M3TOTOBJIEHA U3
poiIbHON TPYOKH ¢ BHYTPEHHUM cedeHueM 16x16
MM. PpOHTAIBHOE OTBEPCTUE B 3TOH YaCTH PYUKH (PHC.
1b) mo3BonsieT ycraHaBIMBaTh PYYKy B CTaHIAPTHOM
MIOJIOKEHUH — TApaJyIelIbHO BXOAHBIM PaMKaM CauKoB

(puc. la). BokoBoe oTBepcTHE, TIOKa3aHHOE HA PUCYHKE
lc, 1aeT BOBMOKHOCTB 3aKpeIUIsSITh T-00pasHyIo pyUKy
MIEPICHANKYISIPHO BXOAHBIM paMKaM CadKOB MPH 3MM-
HEM 0TOOpe Marepualia Ha DTyOOKHX y4acTKaX MOKpHI-
TBIX MPOYHBIM JIbJOM (cM. prc. 3f). Pyuka dukcupyercs
Ha CTOIKe C MOMOIIBI0 OaparikoBoro Oonra (6) u Oa-
parkoBoii raiiku (7) (puc. 1b).

Heckonbko oquHakoBbIx 60%27x%3 MM mmacTuH (8)
¢ 15x12 MM BbIEMKaMH B UX «II€PETHUX» KpasiX MpH-
BapeHbl O/l NPSMBIMU YIJIaMH K «3aJHEH» MOBEpX-
HOCTH CTOMKH Ha OJJMTHAKOBBIX PACCTOSHUSX JIPYT OT
Japyra. JluctaHuus MexIay CMEKHBIMU IJTACTHHAMU
3aBHCHT OT BBICOTHI BXOJIHBIX PAMOK CAaYKOB, KOTOpBIE
TUTaHUpYeTCs Ucnosb3oBaTh. Hampumep, eciu BbIco-
Ta BXO/HOM paMku cadka coctasiser 100 mm, To Ta-
Kasl JUCTaHIUS JOJDKHA ObITh paBHa 104 mm, u 154
MM — B CJIy4ae €Ciii BbICOTa BXOJIHOM paMKH COCTaB-
nsiet 150 mm. [To OokaM miuacTuH mpoCBEpIICHBI JBa
OTBEPCTHS TUAMETPOM 3 MM, pacroyiokeHHble B 50
MM JPYT OT JApyra u B 4 MM OT «3aJHEro» Kpas Iia-
CTHHBI. B 3TH oTBepcTus BKpyUYEHBI 10 CEpeNHBI U
NpUNAasiHbl B PE3bOOBbIC IMUIBKU (9) TuamMeTpom
mo 3 MM u muHoN 12 MMm. BMmecTe co mmuabkaMu
n+1 mracTUH 00pa3yloT 7 HEMOJBMKHBIX KOTTEBBIX
Jiepkarernei, mpeaHa3HAaYeHHBIX ISl OJHOBpPEMEH-
HOU Qukcanyu n caykoB (puc. la). KoHmpl mmmiexk,
BBICTyMAOIINE 3a MpPEIeNbl «IOBEPXHOCTHOTO» U

Fig. 2. Sampler preparation. Nets should be installed
into CTNHs starting from the bottommost one.

Puc. 2. IlogroroBka mpobooTOOpHHKA K paborte.
Cayky yCTaHABIMBAIOTCS B KOITEBBIC JEepKaTellu,
HAYMHAs C HIYKHETO.



IPUJOHHOIO» KOITEBBIX JepiKarelell MOXHO cpe-
3aTh, KaK MOKa3aHO Ha pUCYHKe 1c.

Bxogneie pamku (10) caykoB H3rOTOBIEHBI W3
YOPYTUX METAUTUYECKUX Mojoc 15 MM MIMpUHOH U 2
MM TOJIIMHOW. B LIeHTpanbHOM YacTH Kax oW JJIMH-
HOW CTOPOHBI PaMKU Ha pacctosHuu 50 MM JIpyr oT
Jpyra IpocBepiieHb! Ba 3.1-MUUIMMETPOBBIX OTBEp-
CTHSL, IPEAHA3HAYCHHBIE NI0J] IIIMIBKYA KOI'TEBBIX Aep-
xarenel (puc. 1b). bnaronaps cBoeit ynpyroctu, Kax-
Jasg paMKa padoTaeT Kak MpsSIMOYTOJbHas MPY>KHHA,
KOTOpasi IIOCJIE JIETKOT'O CKAaTUsl IUNIOTHO BCTABIISIETCS B
KOI'TEBOU JieprKarelb. TkaHeBast 4aCTh CAYKOB COCTOUT
13 Ope3eHTOBOrO KOJIbLIA M TIPUILIUTOrO K HEMY CETHO-
ro koHyca. Cauku yCTaHaBJIMBAIOT B KOI'TEBBIE IepKa-
TeIH, HAYMHAS C «IPUIOHHOTO» (pHC. 2).

Sampler operation

In a stream with depth up to 0.6 m a collector stands
against the flow, and, holding the sampler with one
hand, installs it vertically: when the "anchor" spike is
buried into the bottom, the device is fixed and cannot
move under a current force (fig. 3a). To terminate
sampling, the device should be raised above the water
(fig. 3b). Then the collector turns his back against the
flow and, keeping the sampler horizontally, dunks the
filtering bags into the stream to the level of the canvas
bands (fig. 3¢), and instantly raises them out. In this
step the water, having percolated into the nets, pours
down and "concentrates" the accumulated material
in the ends of filtering bags. Having repeated the
"concentration" procedure, the collector moves to a
riverbank and hangs the device with the help of the
T-handle (e.g., to tree branches). Now it is possible to
detach drift nets sequentially, starting from the top, to
extract and pack the samples (fig. 3d).

In conditions of subzero air temperatures any
separate net together with its contents can be rolled,
packed (fig. 3e) and frozen at a sampling site. With
a supply of nets, a collector is free to conduct winter
sampling in view of round-the-clock drift rhythm.
When ice cover is strong, the device can be used at
deep stream sites. In this case, the T-handle is put on
the upright at the right angle to the net mouths, and
the sampler is sunk into the water through a prepared
rectangular ice-hole. A durable wooden bar, which is
attached to the T-handle’s horizontal part, allows the
device to hang from the edges of an ice-hole (fig. 31).
With such technique, the "concentration" procedure
should be performed in another ice-hole, prepared
little downstream. In order to avert the CTNHs from
covering with ice after nets detachment a collector
should wipe the device dry each time, or leave it in an
ice-hole until the next sampling.

IIpouexypa or6opa npod
B Bomotoke miryounoit 10 0,6 M cOOpIIUK CTaHO-
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Fig. 3. Sampling procedure: a) sampler position in a
stream; b) sampling termination; c) “concentration”
procedure; d) sample packing; e) sample packing at
subzero air temperatures; f) sampling at deep sites
during the ice cover period.

Puc. 3. Ilponenypa orGopa mpoO: a) monoxeHHe
mpoO0OTOOpPHHKA B IMOTOKE; b) 3aBeplieHue otOopa
MaTtepuana; c) mnpouenypa "koHueHtpauuu'; d)
yImakoBKa MpoOBI; €) ymakoBKa NPOOBI MpH
OTpHLATENBHOW TemIeparype Bosayxa; f) ordop
MaTepuajga Ha TIyOOKHX YydYacTKax B IEpUOJ
JegocTaBa.



BUTCSI IPOTUB TEUEHHS M, YIAep:KHBasi MpodooTdop-
HUK OJTHOW pYyKOH, YCTaHaBJIMBAeT €ro BEPTHUKAJIbHO
cOoKy oT ceOst. Korma mThlpb «SKops» 3antyOnseTcs
B JIHO, YCTPOWCTBO OKa3bIBaeTCs 3a()MKCHPOBAHHBIM
1 HE CMEIaeTcs oA AeMCTBUEM CHUJIBI TeUeHUs (pHuc.
3a). Ilo oKoOHYaHMM SKCHO3ULMH NPUOOp MOAHUMA-
10T HaJ Bozoi (puc. 3b). COOpLIMK pa3BopayrBaeTCsI
CIIMHOW MPOTUB TEUCHUS H, YIEpKHUBas MpoOooTOop-
HUK TOPU30HTAJIbHO, OKYHAEeT CETHbIE KOHYCHI B I1O-
TOK J10 YPOBHsI Ope3eHTOBBIX KoJjel (puc. 3c), mocie
4Yero He3aMeJUTEIbHO MOJHMMaeT ux oOpartHo. B
pe3yabrare BOjAa, MPOCOYMBINASACA BHYTPb CauyKoB,
CTEKaeT BHHU3 M «KOHIIEHTPUPYET» cOOpaHHBINA Mare-
puaJ B KOHLIAX CETHBIX KOHYcOB. IIoBTOpHB Iporeny-
PY «KOHLIEHTpALMW, COOPIIUK EPEXOTUT Ha Oeper U
MOABELIMBACT YCTPOUCTBO NpH nomoIu T-o0pa3Hoii
pyukH (HampuMep, Ha BeTBU JepeBa). Haumnas c
BEPXHET0, OH MOCJIE0BATEIbHO OTCOEANHSAET CauKH,
W3BIIEKACT U YITaKOBBIBAET MpoOsI (puc. 3d).

B ycioBusx orpuuarenbHOM TeMIeparypsl BO3-
JyXa KaxIblil cauoK BMECTE C COIEPKUMBIM MOYXHO
CBEpHYTb, yIakoBaTh (pHUC. 3€) U 3aMOPO3UTH HETO-
CPE/ACTBEHHO Ha MecTe oTOopa Marepuana. Mwmes
3arnac TakuX Ca4yKoB, KOJIJIEKTOP MOXKET MPOBOAMTH
3UMHUI 0TOOP MPOO C yU4eTOM CYTOUHOU MepHOIry-
Hoctu apudra. Korma nenoBblii MOKpOB mpoueH,
YCTPOMCTBO MOXHO HCHONB30BaTh Ha TIYOOKHX
yudacTkax pycia. B atom cnyuyae T-o0pasHyro pyuky
HaJEBAalOT Ha CTOMKY MNEpPHEHIUKYISIPHO BXOJHBIM
OTBEPCTHSAM CAuKOB, @ MPOOOOTOOPHUK OITyCKAaIOT B
BOJly Uepe3 MOATOTOBIEHHYIO MPSIMOYTOJIBHYIO MPO-
pyOb. [Ipounsliii nepeBsiHHBINA OpyCOK, MPUBS3aHHBIN
K TOPU30HTAIBHON YacTH T-00pa3Hoi py4KH, MO3BO-
JSIeT MOJBEIINBATh NPUOOp Ha Kpasx nmpopyou (puc.
3f). Ilpu TakoMm mMoAXOAe MPOLEAYPY «KOHLEHTpa-
LUI» POBOIAT B APYTOH MPOPYyOH, TOATOTOBICHHOM
HUDKE 10 Te4eHuI0. YToObI IpenoTBpaTUTh 001eaecHe-
HUE KOTTEBBIX JeprKaTeliell, ycTpOMCTBO MPOTHPAIOT
HAaCyX0 KaX/bIil pa3 Mmociie 0TCOEANHEHUS CETOK, MIIN
OCTaBJIAIOT B MPOPYOH JI0 CIIEAYIOIIEH SKCTIO3UIHH.

DISCUSSION

The device was used for drift collecting in 2006—
2009 in the 18 km long Kedrovaya River (Russia,
Primorskii krai: 43°05'N, 131°35'E), discharging
into the Sea of Japan. Utilization of the new sampler
allowed the author to obtain data, which indicate
vertical heterogeneity in drift distribution across a
depth of only 0.3 m. Furthermore, data demonstrate
that vertical stratification in drift was not a stable
phenomenon and had day and night shifts [Astakhov,
2009]. Typical pattern in drift activity (with the total
number of drifting invertebrates higher at night than
by day) was observed during the frost-free period
[Astakhov, 2008]. However, after the decline of the

highest daily air temperature to subzero values and
the onset of the freeze-up period, daytime drifters
began to prevail [Astakhov, 2009; Bogatov, Astakhov,
2011]. Most likely this resulted from reducing
illuminance of the water column during daylight (to
the level of crepuscular illumination) because of ice
and snow covering the river channel.

The main feature and merit of the new device is
the original mode of removable net attachment allows
improved performance when sampling without
assistance. It is significant that CTNHs securely hold
nets even under pressure of a stream, which flows with
a velocity as high as 1.5 m s™'. The technique of the
sampler usage has one more advantage over methods
where nets are mounted on stakes driven permanently
into the stream bottom [e.g., Waters, 1965], or on a
special heavy structure anchored to the riverbed [e.g.,
Matter, Hopwood, 1980]. These methods are reliable
but not always convenient, as they require study site
pre-equipment, which takes much time and restricts
collector mobility. The application of new sampler
does not require preliminary site preparation. The new
sampler is lightweight (together with five attached
nets it weighs less than 0.4 kg) and is transportable in
aready-for-operation state. This allows for a collector
to react right away to external condition changes (e.g.,
sudden spate); to control sampling process better; to
collect samples moving freely across or along the
stream channel in the case of spatial drift study.
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