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The beauty of light -
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Professional aquarium lighting for unprecedented visual experiences.

With years of experience in the market we offer a wide portfolio of lamps and LED systems
for all areas of today’s aquariums.

NEPTURION LED series NEPTURION MH series
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KpacoTta cBeTa -
NEPTURION

npOd)eCCVIOHaJ'IbHOE dKBapnymHoe ocBelweHne anA
6eCI'IpeLl,e,D,EHTHOFO BM3yasibHOIo BOCNPUATUA.

Mmea MHoroneTHui onbIT pa6OTbI Ha PbIHKE, Mbl NMpeanaraem LIJVIpOKVIVI ACCOPTUMEHT
Jlamn " cBeToAnOAHbIX CUCTEM ONA BCEX obnacrei COBpPEMEHHbIX akBaprymoB.
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Marinelife

Public Agquaria

De Jong Marinelife are the go-to supplier for public aquaria
world-wide. We are specialized in sharks, rays, groupers
moray eels and every ornamental fish available in the tropical
and temperate oceans. We always have a large quantity of
animals available that has been well acclimated and free of
diseases. We also offer advice and support for projects.

If an aquarium wants to set up new tanks or considers new
species, we can help with the design of the new
accommodation. Many public aquaria count on our expertise

for the transport of their new animals from our facility to their
public aquaria. Our fleet of trucks are specially designed for
long distance transport of large and small fish. The fleet is fully
equipped with filtration systems, parameter measuring
equipment and an oxygen supply.

In case you are interested in cooperation with us please
contact us through our email info@dejongmarinelife.nl or ask
us at the conference.
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De Jong Marinelife

De Jong Marinelife - »To mocraBmIMK /A/isi  OOIECTBEHHBIX
aKBapUyMOB II0 BCeMy MHUDPY. MBI cIelUaau3upyeMcs Ha akKyJiax,
pOMOOBBIX CKaTaX, MOPCKMX OKYHAX M MypeHax, U Ha BCeX
JIEKOPATUBHBIX DPbIOAX, OOWUTAIOIINX B OKeaHaX TPOIHUYECKUX U
YMepPEHHBIX IITUPOT. Y HAC BCET/Ia eCTh OOJIBIIOE KOJIHMUECTBO KUBOTHBIX,
KOTOpbIE XOPOIIO aJalITUPOBAHBI M 3I0POBBI. MBI TaKkiKe IpejsiaraeMm
KOHCYJIBTAI[UU U MTO/IIEPKKY IS IPOEKTOB.

Ecin  akBapuyM XOueT CO37laTh HOBBIE  pe3epByaphl WU
paccMaTpuBaeT BO3MOKHOCTH ITPUOOPETEHNST HOBBIX BU/IOB, MbI MOXKEM
IIOMOYb C pa3pabOTKOU Ju3aiiHa HOBOTO MecTa oburtaHus. MHorue
o0IlleCTBEeHHbIE ~ aKBAapDUYMbl  JIOBEPSAIOT  HAIlEMy  OIBITY B
TPAHCIIOPTUPOBKE HOBBIX JKUBOTHBIX U3 HAIIUX 00BHEKTOB K cebe. Harm
MapK I'PY30BUKOB CIIENHAJIBHO pa3paboTaH /i EPEBO3KU OOIBIINX U
MaJIbIX pbIO Ha Gosbiivie paccTossHus. OJIOT MOJHOCThIO 060PYAOBaH
GUIbTPAIMOHHBIMU CHUCTEMAMM, H3MEPUTEJIbHBIMU NPUOOpPAMHU U
KHCJIOPO/THBIMU HCTOYHUKAMHU.

Ecyiu BBl 3aMHTEPECOBAHBI B COTPYAHUYECTBE C HAMH, IOXKAJIYHCTA,
CBSDKUTECh ¢ HAMU IO 3JIEKTpOHHOH mouTe info@dejongmarinelife.nl
WJIY CIIPOCHUTE HAC HA KOH(EPEHINU.
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e A deep perspective

Ocean Aquarium designs wildlife themed
« attractions such as aquariums, tropical reptile
houses, and zoological exhibits. We work on
all aspects of the project; concepts,
architecture, construction, business plans,

eve excellence in all these fields with a
cated and experienced team of

litects, engineers, biologists, veterinarians
d experts in this highly specialized sector.

e secret to the success of any attraction is
based on the depth of the experience utilized
in its conception.

A deep experience

When building an agquarium, reptile house or
zoological exhibit the priorities are different
from standard construction. Our designs our
‘Animal centred’ and the details of the
required infrastructure has to first meet the
needs of our wildlife ambassadors. Base
construction, concrete forms, mechanical,
electrical and IT systems are strictly tailored
to the exacting requirements of the project
from the outset.

Up to and including the last quarter of 2017
Ocean Aquarium has materialized 15 separate
projects with a total aquarium volume in
excess of 28 million litres. Our projects have
hosted more than 12 million visitors.

OCE/IN

NQUARIUM

oceanaguarium.com



BRONZE SPONSOR
BPOH30BbBIH CIIOHCOP

Abyzz

Made in Germany

Featured product:

AFC400

Abyzz Flow Cannon

Key features:

- Rugged titanium construction
- Maximum flow 220m3/h

- Near silent operation
- Fully programmable
- Low maintenance
- 10 year warranty
- Shielded motor
-Only 4...400W

- Seawaterproof

- Used by many
public Aquariums
around the world

The perfect flow solution for in aquaria, augaculture and water features!
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EXHIBITOR
YYACTHUK BBICTABKHU

i,
AKBA 5oro

MHXWMHUWPDWMWHT

Established 1995, Aqua Logo Group of companies has always been
a trendsetter in all segments of Russian Aquatic Market, including
Wholesale, distribution of aquarium&terrarium products and livestock,
Professional retail shops, Aquarium design and Maintenance and
Engineering. We are Members of EuroAsian Regional Zoo and
Aquarium Association (Earaza), Ornamental Fish International (OFT).
Since 2006 Aqua Logo Engineering (AL Engineering Ltd) is
Licensed Project and Construction Contractor that specializes on Public
Aquariums, Exotariums, Fountains and other Decorative Water Objects
as well as Zoo exhibits. Our team include Project Managers,
Constructors, LSS Engineers, Biologists, Designers.

Having 20-year knowledge of sustainable business in Russia we offer
different kinds of cooperation (consulting, market research, concepts,
projecting, constructing, livestock supplying) for foreign investors on
the field of Public aquariums,zoos,amusement parks,shopping malls etc.

Email: ale@aqualogo.ru, tel.: +7 495 775 3178

Web: http://aqualogo-engineering.ru

Muccuss AxBa JIoro - Bocco3zaHue NpUPOABI B (dopmarax
IMyOJIMYHBIX aKBAPUYMOB, OKEAHAPUYMOB, 300TIaPKOB, SK30TapUyMOB B
ropoaax Poccun u ipyrux crpaH. MHTeJIEKTyaIbHO-Pa3BJIeKATEIbHbIE
30HBI HaIIHX 00'BEKTOB MTOBBINIAIOT WHBECTUIIMOHHYIO
MIPUBJIEKATEIBHOCTD JIEBEJIOTIEPCKUX ITPOEKTOB.

Ocy1iecTBIEHHBIE HAMHU ITPOEKTHI MSTH OKeaHapuyMoB: B Koraibime,
B HoBocubupcke, Ha B/IHX B Mockse, B Boponexxe, 8 TPI[ "PHO" B
MockBe, mnocCTpoeHHasd HaMH HoBad dkcrno3unusa B CaHKT-
ITeTepOyprckom okeaHapHyMe.

ITocTpoeHHbIE aKBAPHUYMbI MbI 3aCEJIUJIN ThICIYAMU MOPCKUX PHIO, B
TOM YHCJIe KPYIHBIMHU aKyJIaMU, U IOCTOSTHHO 00CJTy;KUBAaeEM HX BMECTE
¢ cucreMaMu kuszHeobOecrmeueHus. TOJIbKO HaM  JIOBEPHIU
o6cIyKUBaHHE CaMOTO BBICOKOTO B Mupe akBapuyMa B TPI] "Okeanus".
YHUKa/NbHBIE 3HAHUSA W OIBIT HAIIUX CIIEIHAJINCTOB BOCTPEOOBAaHBI B
CO3/ITaHUN SKCIIO3HUIMOHHBIX OOBEKTOB JIJISI COMIEpPIKAHMUS, HaIpUMep,
MUHTBUHOB, IPYTHUX SK30THUYECKUX KUBOTHBIX U PACTEHUH B 300I1apKax,
3K30TapuyMmax, 3uMHHX camax. C 2009 rozma AxsBa Jloro
VH:xuHUpUHT BXoaUuT B EBpoasmaTckyo Acconuanuio 300MapKOB U
AxBapuymoB (EAPA3A).

Email: ale@aqualogo.ru, Temn.: +7 495 775 31 78

Caiit: http://aqualogo-engineering.ru
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EXHIBITOR
YYACTHUK BBICTABKHU

Henmya

Tropical sealife Itd

“Africa’s Leading Exporter”

Kenya Tropical Sealife Ltd is a marine ornamental company
located in Kenya. Established in 2002, it has grown to be Africa’s largest
primary supplier of marine ornamental fish, invertebrates and
elasmobranchs. With an experience stretching more than fifteen years in
export, we have acquired the expertise to handle and ship from the small
invertebrates to large sharks and rays for the public aquaria. To provide
our clients with top-notch quality animals, all our fish are 100% net
caught. We also supply public aquaria with live sharks, rays, guitarfish
and small ornamental fishing invertebrates.

Email: sales@kenyatropicalsealife.com, tel.: +254 728 781 450

Web: http://kenyatropicalsealifeltd.com/

Kenya Tropical Sealife Ltd - sro xommanus u3 Kenwun,
CIENUATU3UPYIONIAsICT ~ HA  MODPCKHX  JIEKOPATHBHBIX  phbIOax.
OcHoOBaHHAas B 2002 Tofy, OHA IpEBPATIJIACh B KPyIHEHIero B Agpuke
MMOCTABIIIUKA MOPCKUX JIEKOPAaTUBHBIX pPBbIO, OECHO3BOHOUYHBIX U
aKkysoobpasHbix. Biarozapss 6ojiee ueM MNATHAANATUIETHEMY OIIBITY
SKCIIOPTHUPOBAHUsA, MBI 00J1aZjaeM 3HAHUAMH B cdepe 06paboTKu u
JTOCTAaBKH OT MEJIKMX OECIO3BOHOUYHBIX /I0 KPYITHBIX aKyJl U CKATOB JJIsi
MyOJUYHBIX aKBapuyMoB. UTOObI 00eCeYuTh HANIUX KJIHNEHTOB
MEPBOKJIACCHBIMYM KAYeCTBEHHBIMH >KMBOTHBIMH, 100% HaIIUX DBHIO
mofiMaHbl ceTAMU. MBI Tak:Ke MOCTaBJisieM B IIyOJIMYHbIE aKBAPHUYMBI
JKUBBIX aKyJl, CKATOB, TUTAPHBIX CKATOB M MAJIEHBKUX JEKOPATHUBHBIX
6€eCII03BOHOYHBIX.

Email: sales@kenyatropicalsealife.com, Ten.: +254 728 781 450

Caiit: http://kenyatropicalsealifeltd.com/
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SECTION "AQUATIC ORGANISMS IN AQUARIUMS"
CEKIIUA "TUAPOBMOHTHI B OKEAHAPUYMAX"

THE EFFECT OF B VITAMIN SUPPLEMENTS USED
IN ANIMAL FEED ON EMBRYONIC AND EARLY
POSTEMBRYONIC DEVELOPMENT OF CATSHARK
UNDER EXPERIMENTAL CONDITIONS
Nasonova N.!, Baltyzhakov 1.2

1- Kaliningrad State Technical University, Russia
2 - Museum of the World Ocean, Russia
natalia-naz@rambler.ru, baltyzhakovMWO@gmail.com

Reproduction of fish in an aquarium makes it possible to save
significantly the money for the purchase of fish in specialty stores
and enlarge the exposition of exhibit aquariums at minimum
costs. Therefore, many aquarists master the technology
of artificial reproduction (fish-farm).

In order to influence the development of the catshark eggs,
the experienced group of producers started to experiment with
adding B vitamin in animal feed in order to balance the nutrition
of sharks and obtain more tough offspring from them.

The experimental results show that the addition of B vitamins
to the feed of sharks’ producers positively influences
the hematological and morphological indices of their offspring,
also accelerates periods of incubation of eggs and their formation
in the female body, and increases the size of the young fish. It also
reduces the risk of malformation of eggs in females (eggs without
yolk and with a cavity completely filled with yolk).

A microbiological analysis of water was also conducted, in
which eggs are incubated from experimental and control aquaria,
also water from the aquarium with young sharks. Moreover,
sharks eggs and young fish were analysed as well.

During the experiment, the average hydrochemical and
hydrological parameters of the aquarium environment were fixed.
Elemental analysis of yolk and eggshell was conducted and the
cause responsible for the blue color of the yolk was identified.
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B/JIMAHUE 1IOBABOK BUTAMMWHOB I'PYIIIIBI B
B KOPM HA SMBPNOHAJIBHOE 1 PAHHEE
IIOCTAMBPHUOHAJIBHOE PA3BUTUE KOIIIAUYBENM
AKYJIBI B 9KCITEPUMEHTAJIBHbBIX YCJI0OBUAX
Haconosa H.A.!, baareikakos 1.C.2

1- OI'BOY BO "KaaunuHepadckuil 20cyoapcmeeHHblil
mexHuueckuil yHusepcumem", Poccus
2- OI'BYK "Myseit Muposoeo okeara", Poccusn
natalia-naz@rambler.ru, baltyzhakovMWO@gmail.com

PasMHOKeHHEe PBIOBI B YCJIOBHAX aKBapuyMa II03BOJISIET
SKOHOMUTH 3HAUHUTEJbHbIE CYMMbI CPEJCTB Ha 3aKYIKy PBIObI
M3 CIeNUaJIU3UPOBAaHHBIX MarasuHoOB M € MHUHHUMAaJbHBIMU
3aTpaTaMy IOIOJIHATh SKCIO3UIIUI0 BHICTABOYHBIX aKBaPHUYMOB.
[TosToMy MHOTHE aKBAapUYMHCThI OCBAaWBAIOT TEXHOJIOTHUU
BOCITIPOU3BO/ICTBA PHIOBI B UCKYCCTBEHHBIX YCJIOBUSX.

YTOOBI ITOBJIMATH HA IIPOLIECC PA3BUTHS SHUII KOIIAYbEH aKyJIbl
MIPOBOJIWJICS 3KCIIEPUMEHT II0 JI00aBJIE€HUI0 B KOPM BUTAMUHOB
rpynmnbl B ONBITHOW Trpymme IIPOU3BOAUTENIEH C  IEJIBIO
cOaaHCUPOBAHUSA TUTAHUA aKyJ U MOJIy4eHHs OT HUX OoJiee
JKHU3HECTOMKOTO IIOTOMCTBA.

ITo pesynbraTaM SKCIIEpHMEHTa BBIABJIEHO, YTO J00aBjIeHUE
BUTAMHUHOB Tpymnmbl © B KOPM IIPOU3BOAMUTENEH  aKyJs
IIOJIOKUTEILHO BJISIET Ha reMaToJIOTHYECKIE
1 MopdOoJIOTHYECKHE TTOKa3aTeIN UX IIOTOMCTBA, YCKOPSIET CPOKHU
WHKyOanmuu sun, 1 (GOpPMHPOBAaHHWE WX B OPraHU3Me CaMKH,
YBEJTUYHUBAET Pa3MepPhl MOJIyIeHHOU MoJIoau. Tak jke CHUKaeTCs
PHUCK BO3HUKHOBEHHS HEIPABWJILHOTO Pa3BHUTHUS SHIA Y CAMOK
(aum 6e3 »KeJTKa MU C IIOJIOCTBIO TIOJHOCTBIO 3aIlOJIHEHHOMN
JKEJITKOM).

Tak>ke OB MPOU3BEJIEH MUKPOOUOJIOTUYECKHUI aHATNU3 BOJBI,
B KOTOpPOH HHKYOMpPYIOTCS SIWIla W3 SKCIEPHMEHTAIbHOTO
1 KOHTPOJILHOTO aKBapUyMOB, BOJIbI M3 aKBapHUyMa C MOJIy4YeHHOH
MOJIOZIbIO aKyJl. KpoMe TOro, MHUKpOOHOJIOTMYECKOMY aHAJIU3Y
OBLIN OJBEPTHYTHI CAMU AMIA aKyJI U MOJIOAb.

I[Ipu mpoBeneHUM SKCHEpUMEHTa 3a(PUKCUPOBAHBI CpEHUE
3HAYEHUs THAPOXUMUUYECKUX U THUJIPOJIOTUYECKUX IOKa3aTesiei
cpefpl akBapuyMma. I[IpoBefileH 3JIEMEHTHBIA aHaJIN3 JKeJITKa
1 000JIOUKH fAWIA W BBIABJIIEHA IPUYHHA, O00yCIaBIABAOIIast
[[BET CUHUH KEJITKA.
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AUTOTROPHIC NUTRITION OF CORALS
IN THE AQUARIUM
Barsukov M.
Moscow State Pedagogical University, Moscow, Russia
barsS7@yandex.ru

It is known that hermatypic corals, thanks to symbiotic
relationships with zooxanthellae, receive a significant proportion
of organic matter by reducing inorganic carbon from CO2 and
HCO3 using light energy (Tremblay, 2012). However, the process
of photosynthesis requires a stable supply of nutrients
(Sorokin,1991; Titlyanov et all, 2000; 3urre II., 2008) and a
specific combination of environmental factors (Anexuna H.J,
2007). Otherwise, healthy photosynthetic activity may be
replaced by a threat of destruction of the photosynthetic
apparatus of zooxanthellae and their cells as a whole (ITosecckas
O.I'., 2007; CkymnaueB B.Il., 2010). And this leads to a sharp
decline in the productivity of this system or even the "bleaching"
of the coral host. These representations are beyond doubt.

Their high practical importance is evident: correct coral
adaptation to changes in lighting and nutrition conditions,
scientifically-based management of basic hydrochemical
parameters (including biogens control), prevention of
photoinhibition, preservation of species diversity of live
collections, saving time and labor, and much more (D'angelo,
2012; Leblud, 2014). However, among the aquarists the features
of the process of autotrophic nutrition of corals (including
dynamic and functional aspects), even despite the increasing
wealth of technical capabilities for managing it, require more
detailed coverage and clarification.

The author's own systems with hermatypic corals (with
predominance of LPS) illustrate the effective integration
of scientific knowledge into everyday aquarium practice.
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ABTOTPO®HOE IIMTAHME KOPAJIVIOB
B AKBAPNUYME
bapcykos M.H.
@I'BOY BIIO «Mockosckuil nedazosuueckutl 20cydapcmeeHHblil
yHusepcumem, Hncmumym 6uonocuu u xumuu» (MIIT'Y), Poccus
barsS7@yandex.ru

l3BecTHO, 4YTO TrepMaTHIIHbIE KOpaJulbl ~ OJiaroziaps
CUMOMOTUYECKUM OTHOIIEHUSM C 300KCAHTE/UIAMU IOJIyYaroT
3HAYUTEJIbHYI0  JIOJII0O  OPTaHUYECKOTO  BeIecTBA  IIyTeM
BOCCTAHOBJIEHUsI HeopraHmyeckoro yriepoaa u3z CO2 u HCO3
ucnosib3ys sHepruto cBera(Tremblay, 2012). Ognako, mporecc
dorocuHTe3a Tpebyer cTabWIBLHOTO oObecredyeHUs: OHOTeHAMU
(Sorokin,1991; Titlyanov et all, 2000; 3urre II., 2008) u
cueruUIecKoro coderaHuss (HAaKTOPOB BHEIIHEH  CpeJIbl
(AnexunaH.ll, 2007). B mnporuBHOM ciy4yae, 370poBas
dorocuHTEeTHUECKAsT AKTUBHOCTh MOXKET CMEHUTHCA YTPO30H
paspyireHus (OTOCHHTETHYECKOTO amllapaTa 300KCAaHTEe/I U UX
kietok B 1esioM (ITomecckas O.T'., 2007; Ckymnaues B.II., 2010).
A 3TO BelleT K pE3KOMY CHM)XKE€HWI0O IPOAYKTUBHOCTH JAHHOU
CUCTEMBl WJIN Jake «OTOEJTMBAHUIO» KOpaIa XO3SIUHA.
ITH NPEJCTaBIEHUs HE BBI3BIBAIOT COMHEHUH.

x BbIcCOKasg TMpaKTHYecKas 3HAYUMOCTh  OUYEBHUHA:
KOPDPEKTHAsl aJIallTalliil KOPAIOB K M3MEHEHUSM B YCJIOBHSIX
OCBEIlleHHWs] YW TUTaHHUsA, HAyYHO-OOOCHOBAHHOE yIIpaBJIEHUE
0a30BBIMU  THUAPOXUMHYECKHMMHU IapaMeTpamMu  (BKJIOUas
yIpaBjieHHue 6uoreHamu), IIpeJloTBpaleHne
doTronHrUOUpOBaHUA, COXpaHEHUWEe BUJIOBOTO pa3HOOOpasus
JKWBBIX KOJUIEKIIMH, SKOHOMHS 3aTPAT BpEMEHHU U TPY/Ia, a TAKKe
MHoroe apyroe (D’angelo, 2012; Leblud, 2014). Oxnako, B cpese
JIIo0uTENIel  MOPCKOTO akKBapuyMa OCOOEHHOCTH IIpoliecca
aBTOTPO(MHOTO MUTAHUS KOPALIOB (B TOM YHCJIe JUHAMUYECKUH
1 QYHKIMOHAJIbHBIA AaCIeKThI), Ja’Ke He CMOTpsS Ha BCe
YBEJIMUUBAOIIEeCs: OOTaTCTBO TEXHUYECKHX BO3MOYKHOCTEH JIJIst
yIOpaBJeHus WM, TpeOyloT OoJiee IOJIpOOHOTO OCBEIIeHUs u
YTOUHEHUS.

CobOCTBEHHBIE CHCTEMbBI aBTOPA C TEPMATHIIHBIMU KOpaJLIAMHU
(c npeobnaganuem LPS), wwroctpupyior 3b@eKTUBHYIO
WHTETPAIINI0 HAYYHBIX 3HAHWH B ITOBCEHEBHYIO aKBapUYMHYIO
MIPAKTHUKY.
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WAYS OF DECREASE IN INTERSPECIES AGGRESSION
IN THE MIXED-SPECIES EXPOSITIONS OF FISHES
Gilmutdinov R.1, Malev A.2, Ezhov 1.2, Ivanov A.3
1- The Kazan state academy of veterinary medicine of N.E.

Bauman, Russia
2 - The Kazan zoological and botanic garden, Russia
3- RAS Centre for researches of safety problems, Russia
al.malev@mail.ru

There are methods reducing trans-species conflictness (aggression) in
sea aquariums. This reduction of quantity of fishes, feeding by their full-
fledged live forage, joint cultivation from malkovy age. Besides,
a number of additional ways is offered:

- To begin the sequence of introduction of fishes to an aquarium with
the least aggressive and small individuals. For temporary elimination of
the arising problems or minimization of hostility lighting blackout, the
strengthened feeding changing behavior are recommended. It is possible
to separate at introduction of new fishes to more aggressive community
of an aquarium his part with creation of the autonomous region for
"beginner". The dividing material has to be transparent that "old
residents” could see new fish and get used to her presence.
Approximately in a week the barrier can be removed. An alternative is
removal of an aggressor with isolation in a quarantine aquarium with
the subsequent repeated introduction.

- To provide bigger space for each inhabitant of an aquarium, without
allowing overpopulation and to organize a large number of shelters
(corals, live stones, caves, cracks and openings).

- Not to allow contact of representatives of types of a similar form or
color. This reception, in combination with interface of an opposite sex, is
especially effective at the small volumes of an aquarium.

- It is necessary or, at least, it is desirable to observe "number of
storeys" of placement of fishes in an aquarium when a part them floats
on a surface, another occupies an average tier, and the others live at
a bottom. Representatives of all listed groups use aquarium space,
forming the packs which are mixing up during feeding more stoutly.
Uniform settling by fishes of all sheets of water is recommended (25% —
inhabitants of the top layer, 50% — floating on average and 25% —
keeping at soil).

- With gradation of fishes on layers of water thickness also the
question of their food compatibility is crossed. As a rule, when feeding
the fishes living in blankets there is a mass of scraps which falls on
a bottom and isn't eaten by them, spoils water. At a low sheet of water
such hungry fish, of course, will take also the sinking forage, and from
a bottom, but it isn't enough and reluctantly.
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CITIOCOBBI CHDKEHUA MEKBUIOBOM ATPECCUU
B CMEIITAHHOBH/IOBBIX 9KCITIO3UIINAX Pblb

T'unemyTtaunos P.f.!, Manes A.B.2, Exxos 1.B.2, iBanos A.B.3
1- OI'BOY BO «Kasatckas 2ocyoapcmeeHHas akademus
semepuHapHotl meduyuHst um. H.9.baymara», Poccus
2 - MBYK «Kasanckuilt soobomcad», Poccus
3- OI'BHY «IJenmp uccaedosaHuil npobaem 6ezonacHocmu»
PAH, Poccusa
al.malev@mail.ru

CyIIecTBYIOT METOZbl, CHIKAION[ME MEXKBUIOBYI0 KOH(MIJIUKTHOCTH
(arpeccro) B MOPCKHX aKBapuyMmax. JTO YMEHbIIIEHHE KOJIHMYECTBA PBIO,
KOpMJIEHUE UX MTOJTHOLIEHHBIM KUBBIM KOPMOM, COBMECTHOE BbIpAII[BAHUE
¢ MaJIbKOBOTO Bo3pacta. Kpome Toro, mpejjiaraercsi psifi JOTOTHUTETbHBIX
coco6oB:

- HaunHaTh 1OCJIEZI0BATEIFHOCTD BBEZIEHUS PHIO B AKBAPUYM C HAMeHee
arpecCHBHBIX M MeJIKUX ocobedl. [Ijsi BpEMEHHOTO yCTpaHEeHUs
BO3HUKAIOILIUX mnpobsiemMm Wi MUHUMU3ALUA BpaxkaebHOCTH
PEKOMEHYIOTCSL [TOJTHOE OTKJIIOUEHUE OCBEIIEeHMs, YCUIEHHOe KOPMJIEHUE,
MeHsIoIlee TMoBefieHHe. MOXKHO TpU BBEJIEHUUM HOBBIX PhIO B 0OoJiee
arpecCHMBHOE COOOIIECTBO aKBapuyMa OTAEJSATh €r0 4YacTh C CO3JaHUEM
ABTOHOMHOM 06JIaCTH /ISl «HOBUYKA». PasesIfomuii MaTepuas HOJIKeH
OBITH MPO3PAYHBIM, YTOOBI «CTAPOKUJIBI» MOTJIM YBUIETh HOBYIO PBHIOY U
MPUBBIKHYTH K €€ MPUCYTCTBHUIO. [IprMepHO uepes Heze o 6apbep MOKHO
ybpaTh. AJIBTEPHATHUBOH SBJISIETCS y/ajieHWE arpeccopa ¢ H30JAIuen
B KADAHTUHHOM aKBapUyMe C IIOC/IE/IYIOIIIUM IIOBTOPHBIM BBEJEHUEM.

- OGecrieunthb 0OOJbIlIeE IIPOCTPAHCTBO [JIsA KaXKJOTO OOUTaTesA
akBapuyMa, He [IOIyCKas IIepeHaceJeHus, W OpPraHU30BaTh OOJIBIIOE
KOJINYECTBO YKPBITHH (KOpasulbl, »KUBble KaMHU, MeEIIepbl, TPEIIUHbI U
OTBEPCTHSA).

- He jomycTuTh KOHTAKTa IPECTaBUTEEH BU/IOB MOA00HOM (HOPMBI HIIH
nBera. JTOT HPHEM, B COYETAHHUU C CONPSIKEHUEM IIPOTHBOIIOJIOKHOIO
1moJ1a, 0cobeHHO 3G PEKTUBEH MTPU HEOOJIBIINX 00'beMaxX akBapUuyMa.

- HeobxomuMo wiu, IO KpaiiHE Mepe, >KeJaTeJIbHO COOJIIOATh
«3TaKHOCTb» pa3MelleHus] pbi0 B aKBapuyMe, KOTJa YacTh MX ILJIaBaeT
[0 MMOBEPXHOCTH, Apyras 3aHUMAaeT CPEAHUI SPYC, a OCTAJbHBIE KUBYT
y nHa. IIpeacTaBUTENIN BCEX MEPEYMCTEHHBIX TPYIT MTOJTHEE KCIIOJIb3YIOT
MIPOCTPAHCTBO aKBapuyMa, 00pa3ysa CTah, CMENIUBAIOIIUECH BO BpeMs
KOpMJIeHUs. PeKoMeH/yeTcss paBHOMEPHOE 3acejieHe PhI0aMU BCEX CJIOEB
BOZBI (25 % — JKHUTEJIN BEPXHETO CJI0A, 50 % — IUIaBaloOIIue B CPETHEM U
25 % — JepIKaluecs y TpyHTa).

- C rpaganueii psIb 110 CI0AM BOJHOM TOJIIIY IT€PECEKAETCS U BOIIPOC UX
MUIEBOH coBMecTUMOCTH. Kak TmpaBwio, NOpu KOPMJIEHHUU PBIO,
0OUTAIOIUX B MIOBEPXHOCTHBIX CJIOSIX, OCTAETCS Macca 0OBEeIKOB, KOTOpast
Ma/laeT Ha JHO U HE CHheIaeTCsl MU, TIOPTUT BOAY. [Ipy HU3KOM CJIO€ BOJIbI
Takas rosofHas pbiba, KOHEYHO 3Xe, OyzerT OpaTh M TOHYIIMH KOpM, H
€O /IHa, HO MaJI0 ¥ HEOXOTHO.
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THE FACTORS DEFINING EFFICIENCY
OF TRANSPORTATION OF FISHES
Gilmutdinov R.t, Malev A.2, Shalamova G.t, Ezhov 1.2
1- The Kazan state academy of veterinary medicine of N.E.
Bauman, Russia
2 - The Kazan zoological and botanic garden, Russia
al.malev@mail.ru

Indispensable condition of transportation - full immersion of fishes in
water as oxygen can damage their gentle gills. Use of two-layer plastic
bags or sleeves with oxygen or ozone is rational (a ratio with water 1:1 or
3:1). Fishes with skin breath are transported in the damp environment
with a water minimum. For the fishes having additional respiratory
organs (anabasovy, etc.), as filler use only mix of air and oxygen (1:1),
ozone for them is contraindicated. For prickly (ashkeys, etc.) the
transport package or is placed in an external isothermal container, or
done its two - or three-layer. In a package of oxygen of fish there can be
35-70 h, with air - much less. In transit by plane it is impossible to pump
up strongly packages air or oxygen, and in the train minimize rolling.

Products of metabolism shift pH waters in the sour party and fishes
can choke with a lack of oxygen or get poisoned. At stay in a way of more
than a day, it is necessary to replace a part of water in a package with
fresh and to fill them with fresh oxygen. Novalek company. Inc. (USA) is
developed plastic Kordon® Breathing Bag™ packages where
atmospheric oxygen gets through a package wall into water, and the
carbon dioxide which is formed at breath is removed outside. Sea fishes
in them survived during one and more than a month.

The admissible duration of finding of fish in a usual transport
container is defined by water temperature (for warm-water 24-28 °C, for
cold water — up to 18 °C). In too cold water at fishes swimming bubbles
inflame. The Japanese experts have developed technology of
transportation in the water cooled before emergence of a thin ice layer.
At the same time the quantity of the transported individuals increases by
3 times, losses don't exceed 5%, expenses decrease by 4-8 times, and fish
can be in the "sleeping" state before half a year.

Density of landing depends on the sizes, satiety of fishes, their
physiology (age, the constitution, insistence by Wednesday, etc.).
Transportation is easier transferred by young individuals (but not
whitebaits). Per day before sending fish isn't fed, for decrease in
consumption of oxygen and release of waste products. Considerably
simplify transportation, but at the same time increase risk of death and
sterilization of fishes. The darkness calms fishes and they carry
a transport stress easier.
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®AKTOPBDI, OIIPEAE/JIAIOIIINE 9OPPEKTHBHOCTD
TPAHCIIOPTUPOBKU! PbIb

T'unemyTtaunos P.f.1, Manes A.B.2, [lTatamosa I'.T'.}; Exxos U.B.2
1- OI'BOY BO «Kasatckas 2ocyoapcmeeHHas akademus
semepuHapHotl meduyuHst um. H.9.baymara», Poccus
2 - MBYK «Kasanckuil 3oo6omcad», Poccus
al.malev@mail.ru

Ob6s3aTesIbHOE yCIOBHE TPAHCIOPTUPOBKH - IIOJIHOE IIOTPYKEHUE PBIO
B BOZy, MOCKOJIBKY KHCJIOPOJ MOXKET IOBPEAUTh WX HEKHBIE KaOPBHI.
PanuoHabHO HCIOJIB30BAHUE JIBYXCJIOMHBIX MOJUITUIEHOBBIX IAKETOB
WIA PYKABOB C KHUCJIOPOJOM JIN60 030HOM (COOTHOIIIEHHE C BOZOW 1:1 WJIN
3:1). PpI6 c KOXKHBIM JIBIXQaHHEM TPAHCHOPTUPYIOT BO BJIAXKHOU Cpefie
¢ MHHUMYMOM BOABI. /[[jis PBIO, HMEIOIINX JOMOJTHUTEIbHBIE OPTaHbI
npixanust (anabacoBble W [Ap.), B KadecTBe HAIOJHUTENS HCIIOJIb3YIOT
TOJIBKO CMECh BO3JIyXa U KUCI0po/ia (1:1), 030H /ISl HUX NMPOTHBOIIOKA3aH.
I xonounx (KpbUIATKH M AP.) TPAHCIIOPTHBIN ITaKeT JU0OO IOMEINAIOT
BO BHEIIHWH HM30TEPMUYECKHI KOHTEHHEep, JUOO [Ieal0T ero ABYX- WU
TPEXCJIOHHBIM. B makeTe ¢ KUCJIOPOAOM PBIOBI MOTYT HAaXOJUTHCS 35-70 4,
C BO3/IyXOM - TOpa3/io MeHblIe. [Ipu 1epeBo3Kke caMOJIETOM HEJIb3sI CHJIBHO
HAKaYMWBaTh IAKeThl BO3JYXOM WJIK KHCJIOPOZIOM, a B IOe3/e
MUHUMHU3BUPYIOT KAaUKy

[TpoaykThl MeTabonmu3Ma caBUraloT pH BOZBI B KUC/IYIO CTOPOHY U PHIObI
MOTYT 3aJJOXHYThCA OT HEJIOCTATKAa KHCJIOPOJa WIN OTpaBUThCA. Ilpu
HaxXOXKJEHUU B IyTH 0Oojiee CyTOK, HEOOXO[UMO 3aMEHHUTb YacTh BOJIbI
B IIAKeTe Ha CBEXKYI0 U HAINOJIHUTh UX CBEXKUM Kucyiopogom. Kommanuei
Novalek. Inc. (CIIIA) paspaboranbl IUIacTHKOBble MmakeTbl Kordon®
Breathing Bag™, rme atmochepHbI KHCIOPO/ MPOHHKAET Yepe3 CTEHKY
MaKeTa B BOJY, @ 00OPa3yIOLIUNCSA IPU AbIXaHUU YIJTIEKUCIIBIN Ta3 yAaisieTcs
Hapy»Ky. Mopckue pbIObl B HUX BBIKHBAJIM B TeYeHHE OFHOrO U OoJjiee
MecsIa.

JlomycTuMasi TPOJOJIKUTENBHOCTh HAXO0XKAEHUS PBIOBI B OOBIYHOM
TPAHCIIOPTHOU Tape OIpe/esIsIeTCs TEMIIEPATYPOi BOABI (7151 TEIJIOBOTHBIX
24-28 °C, mis X0J0mHOBOAHBIX — 70 18 °C). B C/IMIIIKOM XOJIOZHOM BOZE
y PBIO BOCIAJSIOTCA IIaBATEIbHBIE Iy3bIPH. SIIIOHCKHE CIEIUATHUCThI
pa3paboTayii TEXHOJIOTUI0 TPAHCIOPTHPOBKH B BOJE, OXJIAXKAEHHOM
JT0 TIOSIBJIEHWSL TOHKOTO CJIOS JIbAA. IIpU 3TOM KOJIMYECTBO MEPEBO3UMBIX
ocobell yBenMuunBaeTcsi B 3 pasa, MOTEPH HE MPEBBIMIAIOT 5 %, PacXObl
yMeHbIIAIOTCA B 4-8 pas, a peiba B "chsAmeMm' COCTOSHUU MOKET
HAXOJIUTHCA /10 TIOJIYTO/IA.

I[JIOTHOCTh IIOCAJKH 3aBHCUT OT pPa3MepOB, CBITOCTH PbIO, HX
¢dusmosoruu (Bo3pacra, KOHCTUTYI[HH, TPEOOBATEILHOCTH K Cpesie U Ap.).
TpaHCIIOPTUPOBKY JIEr4Ye IEPEHOCAT MOJIOAble 0coO0M (HO He MaJIbKH).
3a cyTKH 1epeJ; OTIIPABKOM phIOY He KOPMSAT, /ISl CHIDKEHUS TOTPebIeHns
KUCJIOPOZIA U BBIJIEJIEHUSI TPOAYKTOB JKU3HENEATEIbHOCTH. 3HAYUTEIHBHO
VIPOIIAIOT IIEPEBO3KY, HO IPU 5TOM BO3PACTAIOT PHUCK THOeIn u
crepwin3anuu pbib. TeMHOTa ycrokauBaer pPpI6 M OHU Jierde IepeHOCAT
TPaHCHOPTHBIH CTpPecC.
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NOVELTIES OF THE MOSKVARIUM COLLECTION
Meintser I.
Moskvarium, Moscow, Russia
1. meyntser @moskvarium.ru

Moskvarium is a young, dynamically developing oceanarium.
Since its opening, the exposition has significantly expanded in
number of inhabitants and several new species. In the period of
2017-2018, 255 new species of hydrobionts have been added to
the exposition, among which there are such species as Rhina
ancylostoma, Chelonia mydas, Hydrocynus goliath, Hydrolycus
armatus, Macrocheira kaempferi, etc. At present, our collection of
hydrobionts, including 745 species of inhabitants numbered in 13
794 individuals, is one of the largest in Russia.

Changes has occurred not only among the species collection,
but also several aquariums and expositions were redesigned. For
example, hydrobionts number increased due to the partial
rearrangement of Amazon exposition. We created so-called shark
nursery and an aquarium with cuttlefish and mimicry fish in the
Reef zone. As far as 2017 was announced as the Ecology Year in
Russia, the Minor Russian Rivers aquarium was redesigned into
an installation demonstrating the Moscow region water bodies
pollution level. Three new aquariums were constructed at the
aquarium exposition, and further expanding is planned.

The Reef zone has significantly changed its appearance due to
the illumination change. In aquariums with invertebrates, we
switched to LED lighting, which significantly improved the
condition of the inhabitants.

As far as interactive activities are very popular among the
visitors, we added new services: feeding koi carp with bottle feeds,
feeding sniffer fish with live food. In addition, the number of
exemplary feedings has increased: now the visitors can observe
the feeding not only of arapaim and sharks, but also feeding of
balloonfishes, moray eels, migrating rays and feather duster
hardtubes in the touch-pool.

In the period of 2017-2018 the offspring of Dasyatis kuhlii,
catsharks, pinagors and common caimans was successfully
obtained.
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HOBUWUHKU KOJIVIEKIITM MOCKBAPUYMA
Metinnep U.B.
Mocxsapuym, Mockea, Poccus
1. meyntser @moskvarium.ru

MockBapuyM — MOJIOZOH, JWHAMHYHO PpPa3BUBAIOIIUICS
okeaHapuyM. C MOMeHTa OTKDBITHs SKCIO3HIUS aKBapuyMma
3HAYUTEIBHO pacIIUpWiach HW IO UYHCJIy obOuTatened, u
10 KOJIMYECTBY HOBBIX BHIOB. B mepwmom 2017-2018 roxma
SKCITO3UITHS TTOMIOJIHIUIIACHh 255 HOBBIMH BHAAMH THAPOOHOHTOB,
Cpeay KOTOPBIX CTOUT BBIZIEJIUTh TaKue BUbI, Kak Rhina
ancylostoma, Chelonia mydas, Hydrocynus goliath, Hydrolycus
armatus, Macrocheira kaempferi u ap. Ha HacTOsAIIMH MOMEHT
Hallla KOJUIEKIWsS THAPOOMOHTOB OJlHA U3 CAMbBIX OOJIBIIHNX
B Poccuu 1 HacuUMTHIBAEeT 745 BUJIOB oOHWTaTesIell B KOJUUYECTBE
13 794 ocoberi.

M3MeHeHUs MPOU3OILIA HE TOJIBKO CPEIU BHUJIOBOTO COCTaBa,
HEKOTOpble aKBapUyMbl M 3KCIIO3UINMU ObLIH TepeodOpMJIIEHBI.
Tak, HampuMep, IPOU3OILIO PpACIIUPEHUE  OSKCIIO3UIUU
appUKaHCKUX THUJIPOOMOHTOB, 3a cueT IepeoOopMIeHUs] YacTh
SKCIIO3UITUN «AMa30HKa», B PU(GOBOUN 30HE MOSABWICH JETCKHUHI
caji aKyJl, aKkBapuyM C KapakKaTHUIIAMH U MUMHUKPHUPYIOIIHMMH
pbibamu. Ilo ciaydyaro royia SKoJIOTHUM akBapuyM «MaJsible peku
Poccum» OBLT repeoopMIIEH B WHCTAJLUISIIHIO,
JIEMOHCTPUPYIOIIYI0 ~ YPOBEHb  3arpsI3HEHHOCTU  BOJOEMOB
ITogmockoBbsi. Ha skcmosuium akBapuyma ObLIA IOCTPOEHBI 3
HOBBIX aKBapuyMa U IUIAHHUPYETCS PACIIUPATH HKCIIO3UITUI0
naspie. PudoBas 30Ha 3HAYUTEIPHO U3MEHIIA CBOM OOJIMK 32
CUeT 3aMeHbl OCBellleHUs. B akBapuymax ¢ 0ecliO3BOHOYHBIMH
MBI TIEPENIA HAa CBETOJIMOJIHOE OCBEIEHHE, 3a CUET 4Yero
3HAYUTETHHO YJIYUIIIINIOCh COCTOSTHHE OOUTaTETIEH.

ITockonbKy y moceTuTesied MOJIb3yeTcs OOJIBIINM CIPOCOM
HETIOCPE/ICTBEHHOE B3aMMOJIEUCTBHE C KUBBIMH OOUTATEJISIMH,
MbI OPTAaHU30BAJIH JIJIsI HUX HOBBIE YCJIYTH: KOPMJIEHHE KapIiOB
KOW KOPMOM M3 OYThLJIOUEK, KOpPMJIEHHE PhIO-CHAUTIEPOB KHUBBIM
kopMoM. Kpome TOro, yBeJIWYHJIOCH UYHCJIO ITOKA3aTEeJTbHBIX
KOPMJIEHUH: Telephb MOCETUTETN HAOJI0AAI0OT 3a KOPMJIEHHUEM He
TOJIKO apamnauM U aKyJi, HO ¥ 32 KOpMJIEHHEM JTUO/I0OHOB, MypEH,
IepeJIeTHBIX CKaTOB U YepBeU MTPOTYJI B KOHTAKTHOM OacceiHe.

B mepuoa 2017-2018 OBLIO YCHENIHO IOJIyYEHO IOTOMCTBO
CKaTOB KIOJIs, aKyJ KOIIEeK, ITMHATOpOB, KPOKOJWUJIOBBIX
KalMaHOB.
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OUR EXPERIENCE KEEPING OLIVE RIDLEY MARINE
TURTLE (LEPIDOCHELYS OLIVACEA)
AT SAINT-PETERSBURG PUBLIC AQUARIUM
Ryabchuk O., Osipenko E.
Saint-Petersburg Public Aquarium, Russia
veterinarspb@gmail.com

All species of marine turtles, including Olive ridley (Lepidochelys olivacea),
are listed in CITES, Appendix I, restricting international trade of sea turtles and
sea turtle products. Appendix I includes species presently threatened with
extinction that are or may be affected by trade. CITES directs its most stringent
controls at activities involving these species.

Olive ridley turtle Elsa needed permanent housing. Due to severe bilateral
trauma to her front flippers, both of her front limbs were amputated at
Maldives. Being a pelagic species, Elsa became unrealizable. We have received
an import CITES permit for Elsa. It was a 2-step process which included
receiving an approval of Elsa’s import by scientific CITES committee based on
the fact that her import does not affect the species, and that Saint-Petersburg
Public Aquarium has appropriate housing for keeping Olive ridley. Turtle
rehabilitation center at Maldives has received and export permit in order to ship
her to Saint-Petersburg Public Aquarium. Thus, Elsa is the first legally imported
Olive ridley turtle in Russian Federation, which is exhibited at Saint-Petersburg
Public Aquarium.

Marine discovery center at Maldives, and Saint-Petersburg Public Aquarium
has prepared and successfully performed transportation of Elsa from Maldives
to Russia. Elsa has travelled in a container according to IATA requirements. She
flew from Male via Dubai to St. Petersburg in September 2017. Upon arrival,
Elsa has been quaranteed for a month in Aquarium’s quarantine area. She
successfully adjusted to her new surroundings and proved to be clinically
healthy during quarantine period. After the quarantine she has been moved to
the main exhibit.

Main Tank at Saint-Petersburg Public Aquarium has a of 750 thousand liters,
has an underwater tunnel of 35 meters long with a moving path is at the depth of
3 meters. Its multispecies exhibit, where predators, including sharks are on
display. So at first we have released Elsa to a netted area of the exhibit to let her
and other animals at the tank to get used to each other. Right now Elsa is
moving freely all around the exhibit during the day. At the evening she returns
to her netted area for feeding.

Elsa is being fed fish and seafood, vitamins and microelements are added in a
powdered form. Quality of Elsa’s life has been greatly improved upon her arrival
in Saint-Petersburg Public Aquarium, as Maldives Marine Discovery center’s
holding facilities are constructed to facilitate only short-term well-being of
marine turtles, and the major idea is their release in the shortest time possible.
Because of that Marine Discovery Center aquariums are not built for a long term
turtle well-being.

Planning new species for our exhibit we try to consider both attraction of the
species for the public, ability to participate in species protection, as well as
education of the public. Olive ridley turtle is a good example of combining new
species on display with educating public on marine turtle biology, and rising
people awareness on ecological problems of the oceans.
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HAIII OIIBIT ITOJIYUYEHU A, TPAHCIIOPTUPOBKU
U COZIEP2KAHU A OJIMBKOBOM MOPCKOM YEPEIIAXU
(LEPIDOCHELYS OLIVACEA) B YCJIOBUSIX
CAHKT-IIETEPBYPI'CKOI'O OKEAHAPUYMA
Psa6uyk O.H., Ocunenko E.B.

Canxm-ITemepbypeackuil Oxeanapuym, Poccus
veterinarspb@gmail.com

Bce BUABI MOpPCKHX dYepelax, BKJIoOUYas OJUBKOBYIO uepemnaxy (Lepidochelys
olivacea) Bxopsar B IlpwioxkeHue 1 KOHBeHIUU «O MeXIyHapOJHOH TOPTrOBIIE
BUJIaMH AWKOH (ayHbl ¥ (JIOPBI, HAXOAAMMMIECA IO/ YIPO30U YHUYTOXKEHUS»
(cokparerto, kousennuu CUTEC).

Hamu 6bU10 IOJTy4eHO paspelieHre Ha UMIIOPT MOPCKOH OJIMBKOBOH Uepenaxu u3
peabuINTalMOHHOTO IIEHTpPA MOPCKUX dYepenax MasIbZIUBCKOH pecITyOJINKH.
OsnuBKOBas yepernaxa Jib3a Hy>KZaIach B IIOCTOSTHHOM MecCTe IPOJKMBAHHUA H3-32
TpaBMBI, TIOBJIEKIIIEH 32 COOOI aMITyTallli0 00eNX MEePEIHNX KOHEUHOCTEH, U db3a
He MomIa ObITh PEHMHTPOAYyIMpoBaHa B mpupoxay. Hayunsiii opran CUTEC B PO
TIpHUIIIes K BBIBOAY, YTO MMIIOPT JAHHOTO 5K3eMILIApA IIPOU3BOJAUTCA B IENIAX, HE
YyTPOXKAIOIUX BBDKUBAHWIO BHAA, W 4YTo y umnoprepa (OkxeaHapmyma), ecTb
Ha/jIeXKalllie YCJI0BUs JIUTIS COAEPIKAHUSA U YX0Za 32 OJIMBKOBOH MOPCKOH Yepernaxom.
Ilentpom Ha ManpauBax OBUIO IOJIYYEeHO paspelleHre Ha HKCIOPT JAaHHOTO
JKMBOTHOTO C Iiesiplo neperaun ero B OxeanapuyMm B Cankr-IlerepOypre. Takum
o06pa3oM, OJIMBKOBas MOpPCKas deperaxa Jyb3a sABJSAETCS NepBOM B Poccuiickoit
Odenepanii  JIETAJIBHO BBE3€HHOM W OKCIIOHHPYEMOH OJIMBKOBOM MOPCKOH
yepenaxoii. Hamu, cOBMECTHO ¢ peabHMINTALIMOHHBIM I[EHTPOM MODPCKHX Ueperax
Ha MaspauBax, 6bla IOATOTOBJIEHA U IIPOBE/EHA TPAHCIOPTHPOBKA JAAHHOTO
JKMBOTHOTO U3 ManbpauBckoidl pecnybiauku, Mane B Poccuiickylo ®enepanuio,
r. Caukr-Ilerepbypr, aBuarpaHcrmoptoM. JKHBOTHOE TPaHCIOPTHPOBAJIOCH
B TPAaHCIOPTHOM sIIUKe, B cooTBeTcTBUe ¢ TpeboBanusamu VATA. Ilepener
ocylecTBisics o Mapuipyty Mane — Jlyb6aii — Caukr-IletepOypr. Ilo mpuOBITHIO
MODpCKasi OJIMBKOBasI yepenaxa Obljia IOMelleHa B KapaHTHHHYI0 30Hy OkeaHapuyma
C IeJIbI0 NPOXOXKJEHUsS KapaHTHMHHPOBAaHHA. 32 BpeMs KApAaHTUHHPOBAHHA MBI
y6enuanch B XOPOIIEM CaMOYYBCTBUU YKHBOTHOTO, ITOCJE YEro KUBOTHOE ObLIO
TepeBeZIeHO Ha SKCIO3UIIUIO TJIABHOTO TAHKA.

I'naBubIli Tank OkeaHapuyma Ha Mapara, 86 — 3TO MHOTOBH/IOBast SKCIIO3UITHS,
BKJIIOYAIOMIAS XHUIMHUKOB — akKyJ, II03TOMY HW3HAYaJIbHO MOPCKas OJINBKOBAs
yepenaxa Obljla BBINYIEHA B 30HY TaHKA, OTTOPOKEHHYIO CETHIO ISl a/IallTaI[de
uepenaxu U Apyrux obuTaresnei Apyr K Apyry.

Ha aHHBIN MOMEHT B TEUEHUE JTHS OJIMBKOBAs Uepernaxa ib3a UMeeT JOCTYI KO
BCEM 30HaM IJIaBHOTO TaHKA. BeuepoM OHa IPHUILIBIBAET B 30HY, OT/I€JIEHHYIO CETHIO,
K BeuepHeMy KOPMJIEHHIO. PaifioH IIb3bI COCTOUT U3 PBHIOBI U MOPEIPOAYKTOB
¢ nobaByieHHEM BUTAMHHHO-MUHEPAJIBHOM IIOAKOPMKH. YCJIOBHS COZAEPIKAHHSA
Ip3bI 3HAYUTEIBHO YJIYUIIHUINUCH IO CPDABHEHHIO C YCJIOBHSMU €€ COZIEpXKaHUsA B
peabuINTaIlIOHHOM IIeHTpe MaIbIJUBCKOM PecITyOJIMKY, KOTOPBIM pacCuYnuTaH JIMIIb
Ha KPaTKOBPEMEHHOE COZIepKaHKe Yepelax, ¢ UX MOC/IeyIonell peNHTPOAYKIIUen.

IIpu BeIGOpE BUAOB THAPOOHOHTOB I coziepkaHuA B OKeaHapuyMe MBI
TIpU/IEPKUBAEMCS IIPaBUJIA PACCMOTPEHMs JKUBOTHBIX KaK C TOYKHM 3DEHUsS HUX
SKCIIO3UIMOHHON IPUBJIEKATEJBHOCTH JUIS IIOCETHTesed, TaK C TOUYKU 3PEeHUsd
pabotrbl B oO0JIaCTH OXpaHbI MPHUPOABI, U OCYIIECTBIEHUs 00pa30BaTeIbHOMN
dyrknuyu. Mopckas oJMBKOBas deperaxa diib3a IIPEKPACHBIH NIPUMeP COYeTaHU
9KCIIO3UIMOHHON IIPUBJIEKATEJIbHOCTH M BUIOBOM HOBU3HBI IS IIOCETUTEJNIEH,
C OZTHOBPEMEHHBIM oOcyllecTBIeHneM OKeaHapHyMOM He TOJIBKO pa3BileKaTesbHOH,
HO U 00pa3oBaTeJIbHOM U MPUPOAOOXPAHHOU (YHKIMI, MyTeM SKCIOHUPOBAHUS
JIAaHHOTO 3K3EMILIAPA.
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HUSBANDRY AND TRANSPORTATION
OF THE BOWMOUTH GUITARFISH
(RHINA ANCYLOSTOMA)
de Pauw J.

De Jong Marinelife, Spijk, The Netherlands
Jeffrey@dejongmarinelife.nl

The bowmouth guitarfish is a fascinating animal that pops up
in very few public aquaria. This gentle giant easily reaches lengths
of 2,5 meters and with its striking morphology easily recognized.
However transporting and husbandry of the bowmouth guitarfish
can become a difficult task when it arrives from another
institution or from the wild. Wild caught specimens often have
helminths and/or protozoan and in some cases bacterial
infections present. The husbandry of the bowmouth guitarfish
will also be discussed including their adaptation to the type of
prey they are able to process. This will be supported with
a CT-scan performed on a juvenile bowmouth guitarfish. This
presentation will provide (new) information that we came by and
should be shared with others. This to ensure we offer the best to
our animals that are kept on display so visitors can learn about
the wonders there are swimming in the ocean.
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COAEPXKAHUE 1 TPAHCITIOPTUPOBKA AKYJIBEI'O
CKATA (RHINA ANCYLOSTOMA)

ze ITo JIx.
De Jong Marinelife, Cneiix, Hudepaatobt

Jeffrey@dejongmarinelife.nl

Axynuii ckaT — yIUBUTEJIbHOE U 3aBOPA’KUBAoOIIlee >KUBOTHOE,
KOTOpOe BCTpeJaeTcss B OYEHb HEMHOTHX OOIIeCTBEHHBIX
akBapuyMax. JTOT J0OpBIM BEJIHWKAaH C JIETKOCTBIO JOCTHUTAET
JUIMHBI 2,5 MeTpa, W €ero JIETKO paclo3HaTh OJarosaps sipKo
BhIp@&KeHHON Mopdosorun. OJHAKO TPAaHCHOPTHUPOBKA U
cofiep:kaHue AKyJbero cCkara MOKeT CTaThb TPYAHOU 3ajauel,
KOT/Ia JKHUBOTHOE IIPUBO3AT W3 APYTOro YUPEXKAEHUS WIH U3
JIUKOW TIpUPOABL. Y TOMMaHHBIX B JUKOH NPHUpOEe 00pasIloB
9TOTO BUJA HEPEAKO MMEIOTCA TeJIbMUHTHI U/WIN MPOCTENIINE,
a B HEKOTOPBIX CJIy4asx IIPUCYTCTBYIOT OaKTepHaIbHBIE
nHbeknuu. Takke K BOIIPOCY COJlep:KaHUA AKyJIbero ckaTa
OTHOCHUTCA OOCYKZleHU€e THUIIOB KOpPMAa, KOTODPBI OHH MOTYT
noTpebysATh. JTOT AaCHeKT paccMaTpUBaeTcs HAa  OCHOBE
pe3yJIbTaTOB KOMIIBIOTEPHON TOMOIpaduu MOJIOAOTO AKYJIbEro
cKara.

B BeIcTymIIEHUM OyzieT mpegocrabieHa (HoBas) mHGpOpMAIus,
KOTOPYI0 MBI MOJYYWJIM U KOTOPOU CUHTAEM HEOOXOIUMBIM
MO/IEJTUTHCA. DTO TO3BOJIUT IPEJIOKUTh HAWIYUIIHUE YCIOBUS
COJZIep?KaHUsA U1 HAIIUX >KUBOTHBIX, KOTOPbHIE IIPEACTABJIEHBI
B PaMKaX 3KCIIO3UIINH, YTOOBI IIOCETUTETN MOTJIN OOJIbIIE Y3HATD
0 JUKOBEHHBIX OOUTATEIAX OKeaHa.
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EXPERIENCE OF KEEPING LPS MADREPORARIAN
CORALS IN MOSCOW ZOO

Poponov S.
Moscow Zoo, Russia, Moscow

mzoofish@gmail.com

Since 2012 optimization work of the conditions of keeping LPS

Madreporarian corals and the collection development of the most
attractive types of corals have been beginning in Moscow Zoo.
The corals were put into two laboratorian aquatic systems after
quarantine. The first system consisted of two aquariums with
total volume 530 liters. Three units of Trachyphyllia geoffroyi,
two units of Symphyllia sp. and unit of Scolymia sp., colonies of
Caulastrea curvata and C. furcata were placed in the system.
The second system consisted of three aquariums with total
volume 610 liters. Colonies of Euphyllia glabrescens, E. ancora, E.
paraancora, E. divisa, C. curvata and C. furcata were placed in the
system.

Levels of calcium, magnesium, nitrate and phosphate,
alkalinity and pH were measured every day and corrected
manually.

E. glabrescens, E. divisa, C. curvata were reproduced by
mechanical fragmentation of colonies. C. furcata reproduced
naturally.
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OIIBIT COAEPKAHUA KPYITHOIIO/IMITHBIX
MA/ZIPEITIOPOBBIX KOPAJIVZIOB B MOCKOBCKOM
300I1IAPKE
Iononos C.10.

TI'AY "Mocxoeckuii 3oonapk”, Poccus
mzoofish@gmail.com

Kpynnomnosumnabie MaJ[pernopoBbIe KOPaJLIbl SIBJIAIOTCS
SKCIIO3UIIMOHHO-IPUBJIEKATETbHBIMHU oburareaamMu MOPCKHUX
aKBapUyMOB. JTH KOPAJUIbI MPE/ICTABJIEHBI GOJIBIINM pa3HOOOpasruemM
dopm u nBeroBix Bapuanuil. OHH 006pa3ylOT KOJOHHHM OOJIBIINX
pa3MepoB FJIM BBIPACTAIOT B BHIE KPYIIHBIX OJUHOYHBIX OCOGEH.
XO0poI110 aIalTUPYIOTCA B YCIOBUAX MOPCKOTO aKBapHUyMa U 3allOJIHSOT
pasHbIe 10 OCBEIEHHOCTH YYACTKH DKCIO3uInii. IloaTOMY comepIKaHue
U pasBeleHHE  KPYIHOIOJMIIHBIX  MaJpENOpPOBBIX  KOPAJIJIOB
B HUCKYCCTBEHHBIX YCJIOBUAX SIBJSIETCS OJHMM W3 HAIMpaBIEHHN
5KCIO3UITMOHHON MOPCKOH aKBaPUYMHUCTHKH.

B MockoBCKOM 300mapKe HayWHasA C 2012 T. IPOBOJATCA pabOThI
0 OTpabOTKE YCIOBHM COMEpKAHUS MAaPENOPOBBIX KOPALIOB ISt
dopmMupoBaHus KOJUIEKIUM Haubojiee MPUBJIEKATETbHBIX BHOB
KOpAaJIJIOB.

ITpu THOCTYIJIEHUH HOBBIE BHZBI KPYITHOIOJIHUIIHBIX MaapPEOPOBBIX

KOPAaJIJIOB MIPOXOAMIIH 00513aT€JIbHBIN MECAUHBIN KapaHTHH.
IMocte  mpoBemeHWs ~ KapPaHTHMHHBIX  MEPONPUATHH  KOPaJUIbl
pacca)XuBaJid 10 AByM JiaboOpaTOpPHBIM akBacucTemam. B cucremy NO1
COCTOAINYI0 U3 2 aKBapUyMOB 00beMOM 530 JIUTPOB pPa3MeECTHIIU
CJIeIyIOIie BHUIbI KPYIHOIOJUIHBIX MaApPEIOPOBhIX KOPAJIOB:
Trachyphyllia geoffroyi — 3 sx3., Symphyllia sp. — 2 k3., Scolymia sp.
— 19Kk3., Caulastrea curvata, Caulastrea furcata.

B cucremy N2 cocrosiyoo U3 3 aKkBapruyMOB 00beMOM 610 JIMTPOB
pasMecTwiiu cieayomue kopasutbl: Euphyllia glabrescens, Euphyllia
ancora, Euphyllia paraancora, Euphyllia divisa, Caulastrea curvata,
Caulastrea furcata.

B mporiecce coziep:kaHus KOPAJIOB HEOOXOAMMbBIE YPOBHU KaJIbI[HA,
MarHus, HuTpata, pocdara, meaouHocTr ¥ pH BOABI MOAIEPKUBAIICH
B PYYHOM DPEKUME IPU €KETHEBHOM TECTHPOBAHUM THUX [apaMETPOB
B MOPCKO# Bo/ie. TH BH/BI KOPAJIJIOB XOPOIIIO aKKJIMMAaTU3UPOBAIUCH
B HCKYCCTBEHHBIX YCIOBHUAX U JAJIH XOPOIIHEe IIPUPOCTHI.

Takue Buas! kak Euphyllia glabrescens, Euphyllia divisa, Caulastrea
curvata GBLIA PA3MHOYKEHBI BETETATHBHO B JIaGOpaTOPHBIX aKBapUyMax
IyTeM MeXaHU4eCcKOn ¢parmenramnuu. Caulastrea  furcata
Pa3MHOKUJIACh B PE3yJIbTaTe€ €CTECTBEHHOTO OT/esieHuA (parMeHTOB
OT MAaTepPUHCKOH ocobu. U3 He6osblminXx (parMeHTOB KOPAaJLJIOB
CO BpEMEHEM BBIPOCIH 3JKCIIO3UIMOHHO-IPUBJIEKATEbHbIE KOJOHUH,
KOTOPBbIE IIPEJICTABJIEHDI B IEMOHCTPAI[UOHHOM aKBapHyMe.
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THE AMUR RIVER AND LAKE BAIKAL FISHES IN THE
PRIMORSKY AQUARIUM'S LIVING COLLECTIONS
Semenchenko A., Svitneva E.

Primorsky Aquarium - a branch of the National Scientific Center
of Marine Biology, the Far Eastern Branch of the Russian Academy
of Sciences (NSCMB FEB RAS), Vladivostok, Russia
ansem2847@mail.ru

At the planning stage, hydrobionts from a large list were
intended to fill the River and Lakes exhibits of the Primorsky
Aquarium. To implement the project, however, there were only 5
small-volume tanks and 13 themed acrylic aquariums provided.
After two-year using the reservoirs, the fish list has been greatly
reduced, both in amount and in species diversity, considering the
life support system capabilities and the indispensable
requirement for closed systems that the total biological load on a
tank should not exceed 3-5% of the water volume.

This reduced list includes the best-known and impressive
hydrobiont species selected by the informative value and
exhibition attractiveness criteria.

The biggest cylinder-shaped tank holding 50 m3 of water
houses Sturgeon, with the largest among them: two Kaluga
sturgeons weighing more than 120 kg each, two Amur sturgeons,
and two Siberian sturgeons.

Salmon and Sturgeon cold-water species represent the Upper
Amur River and include blunt-snouted lenok fishes, trout fishes,
freshwater sima fishes, and Siberian sturgeons. Tanks
representing the Middle and the Lower Amur River are inhabited
with carps, pikes, and bagrid catfishes. The Khanka Lake tank has
most diverse species composition; in addition to fishes, it houses
large scallops and a leatherback turtle. Large Amur -catfish,
Kaluga, mandarin fish (Chinese perch), Amur pike, Amur
snakehead, Amur grayling, Ussuri whitefish capture the intense
interest in visitors.

In the Primorsky Aquarium, the most diverse species
composition belongs to the Amur River fishes — 21.5% of 126
known species in the Amur River fauna. The Lake Khanka fish list
contains 15.3% and theLake Baikal fauna is presented in the
smallest amount - 7.5%. All the living collections are
continuously replenishing with rare and representative species of
the fauna.
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PBIBBI AMYPA U BAMKAJIA B 3 KUBBIX
KOJVIEKIIUAX ITPUMOPCKOTI'O OKEAHAPUYMA
Cemenuenko A.1O., CeutHeBa E.A.

«IIpumopckuil Oxeanapuym» — puauan « HayuonarvHwlil HayuHbwlil
yeHmp mopckoitl buoaozuu» /[BO PAH, 2. Baadugocmok, Poccus
ansem2847@mail.ru

IIpu IUIAHUPOBAHUH HATIOJTHEHUS SKCIIO3UIUHI
rugpobuonTamMu B 3anax IIpumopckoro Okeanapuyma «Peku u
o3epa» OB COCTaBJIeH BHYIIUTEJIbHBIA CIUCOK pbiO. OmHAKO,
JUI  peaju3alyyd 93TOr0 IUIAaHA MPOEKTOM IIPEAyCMOTPEHBI
5 HeOOJbIIUX OacCeMHOB W 13 TeMAaTHYEeCKHUX aKPUJIOBBIX
akBapuyMoB. IIpu pjasipHelIeld JByXJIETHEW HSKCILIyaTaIluu
C YYEeTOM BO3MOKHOCTEH CHCTEM 3>KHU3HEOOeCIleueHUs CITUCOK
pa3MeniaeMblXx pbIO OBUI 3HAYUTEIBLHO COKpallleH. [JtaBHOe
yCJIOBHE B 3aMKHYTBIX CHCTeMax - oOmas Ouosioruyeckas
Harpy3ka Ha KaKIyl aKBapUaJIbHYI €MKOCTh He JI0JDKHA ObLia
MIpeBBINIATh 3-5% OT Macchl BoAbL. CocTaB pHIOHOTO HaceJeHUs
OBLI YMEHBIIIEH KaK IO KOJTMYECTBY, TAK U 10 Pa3HO0Opa3uIio.

Honsa nH(GOPMATUBHOCTHA u 5KCIO3UITUOHHOUN
MIPUBJIEKATETLHOCTH OBUTH OCTaBJIEHBI Hanbojiee M3BECTHBIE U
sIpKUe BUJIbI TU/IPOOHMOHTOB. CaMbIil OOJIBIITON, IMIUHAPUUECKUH
o popme, 6acceiiH 06beMOM 50 Ky0.M ObLI 3acesieH 0CETPOBBIMH
BuAaMu pbiO. CaMble KpyIHBbIE W3 HUX — JIB€ KaJIYTH Kaskaas
BecoM 0OoJiee 120 KrI., JiBa aMypPCKHX OCETpa U JiBa CHOUPCKHX
ocetpa. Bepxuuit AMyp mpejicTaBjieH JIOCOCEBBIMH M OCETPOBBIMH
XOJIOJTHOBOTHBIMHM BHUJIAMU: TYIIOPBLIBIN JIEHOK, (popesb, Kujas
cuMa u cubupckuit ocetp. bacceliHbI cpe/iHero u HUXKHETro Amypa
3aceyieHbl KapIOBBIMH, II[YKOBBIMHU, KOCATKOBBIMH BHIAMHU.
Haubosnee pazHoobpa3eH BUIOBOU cocTaB B OacceiiHe «XaHKa».
31lech KpoMe pbIO cojieprKaTcs KPYMHbIE MOJUIIOCKU U KOXKHCTas
yepernaxa. OueHb HHTEPECHBIE BUIOBbIE KOMIIO3UIINU MTOKa3aHbI
B TeMaTHYeCKHX akBapuyMmax. Hanbosiee MpUBJIEKATEbHBI JIJISI
MIOCETUTEJIEN TaKue THUPOOWOHTHI: KPYIHBIH aMypPCKHH COM,
KaJIyT'M, KUTAalCKHWe OKYHH, XaHKaiCKas uepernaxa, amMypCKue
YK, 3MEETOJIOBBI, AMYPCKHE XapHUYChl, YCCYPUHUCKUH CHT.

HaubGosiee pazHOOOpa3eH BHUIOBOUM COCTaB IPEACTABIEHHBIX
aMypcKux ppibO 21,5% OT M3BECTHOTO UMCJA BUZOB B dayHe
Amypa - 126. Cnoucox peib 03. Xanka B OxeaHapuyme
TpeJicTaByieH 15,3 %. Haubosiee CKpOMHO 5KCIIOHHpPOBaHa dayHa
o3.batikan 7,5%. Bce XuBbIe KOJUIEKIUM IIOCTENIEHHO OyayT
OOHOBJIATHCSA PEIKUMHU U XapaKTEPHBIMH JIJTs1 (DayHbI BUZIAMU.
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EMERGING TECHNIQUES FOR QUANTIFYING
ENVIRONMENTAL QUALITY
Smith M.:, Aiken A.2, Fischer N.1
1- New England Aquarium, Central Wharf, Boston, MA, USA
2 - National Aquarium, Baltimore, MD, USA
msmith@neaq.org

As a community, professionals at public aquaria are
accustomed to measuring ‘standardized’ environmental
parameters for animals in their care, such as nutrients (i.e., NHs.
NO,", NOy, PO,3"), temperature, salinity, pH, etc. However, there
are a number of other more esoteric, yet cheap and easy to
measure, parameters that can give great insight into the quality of
the environment.

Examples include atmospheric CO., A pH, and ‘roundness’ and
‘uniformity’ of granular media from mechanical filters. In
addition, development of mechanisms to quantify descriptive (or
qualitative) data can provide valuable tools to track
environmental trends and target trouble-shooting activities
within living systems.

Examples include disease condition scales and calculations of
relative biomass. Critical to successful implementation of these
techniques is a robust mechanism to monitor dynamic changes
and feed collected information back into the operation of living
systems.
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HOBBIE METO/IbI KOJIMYECTBEHHOI'O
OITPEJAEJIEHU A KAYECTBA OKPYZKAIOIIIEM CPE/IbI

Cvmut M.!, AiikeH A.2, @umep H.!
1- Axeapuym Hoeoil Aneauu, Central Wharf, Focmom,
Maccauycemc, CIIIA
2 - HayuouanvHslil Axeapuym, baamumop, Mapuaend, CIIIA
msmith@neaq.org

Kak mpexncraBuresin  mpodecCHOHAIBHOTO  COOOIIEeCTBa,
CHEITHATUCTBI 00IIIeCTBEHHBIX aKBapUyMOB TIPUBBIKJIU
MIPOU3BOUTH 3aMepbl «CTaH/IAPTHBIX» ImapamMeTpoB
OKpY’KaloIllel Cpelbl, TaKUX KaK ITUTaTeJbHbIE BEIECTBA
(mampumep, NH;. NO.-, NO;y, PO,3"), Temueparypa, COJIEHOCTb,
pH u npyrue B 1esisix obecriedeHus HaJIEXKAIIEero Coiep:KaHus U
3a60TbI 00 obuTaTessax. OHAKO CYIECTBYET U PSAJL APYyTUX Oosiee
Y3KOCHEIUAIBHBIX — W IPU 3TOM He TPeOYIOIUX OOJIBIITHUX
3aTpaT W MPOCTBIX JJIA WU3MEPEHUs — IapaMeTPOB, KOTOPbHIE
MTO3BOJIAIOT MOJIYIUTh O0JIe€ TOUHBIE IAHHBIE O KAYeCTBE CPEJIbI.

B kauecTtBe mpuMepa MOMKHO TIPUBECTH COJIEp:KaHUE
armocdepHOTO CO,, A pH, a TaKKe cTerneHb
«OKPYIJIOCTH/OKaTaHHOCTH» U «OJHOPOAHOCTU» YACTHUI[ Ha
BBIXOJIe U3 MexaHuuyeckux GuiabTpoB. Kpome Toro, pazpaboTka
MEXaHU3MOB JUI IIPEJOCTABJIEHUS] KOJUYECTBEHHOH OIIEHKU
OTHMcaTeIbHBIX (MM KaueCTBEHHBIX) JAHHBIX MO3BOJIUT CO3/aTh
IIeHHBIH WHCTPYMEHTAPHH JIJIs OTCJIEIKUBAHUS (POPMUPYIOIINXCS
B Cpelle TEHJIEHIIMH, a TaKKe CBOEBPEMEHHO BBISBJIATh U
yCTPaHATH MP00JIeMbl, BOSHUKAOIIIHE B JKUBBIX CUCTEMAX.

[Ipumepbl BKJIIOYAIOT OIpEZEIEHHE CTENEeHH TIPOSBIICHUSA
pOOJIEMHBIX COCTOSTHUH U pacueT OTHOCUTEHbHOW OHOMAacCCHI.
Kputnyeckn BaKHBIM YCJIOBHEM I YCIIEITHOW pean3amiuu
MTOIO0OHBIX METOJUK SIBJISIETCS HAJTMYHE YCTOMYUBOTO MEXaHU3Ma
MOHUTOPHWHTA JWHAMHUYECKHX W3MeHEHUU U ydeT cOOpaHHBIX
JIAHHBIX [IJIA KOPPEKTHPOBKU (PYHKIMOHUPOBAHUS JKHBBIX
CHUCTEM.
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EARLY ONTOGENESIS OF SMOOTH LUMPSUCKER
APTOCYCLUS VENTRICOSUS (PALLAS) IN THE
CONDITIONS OF THE PRIMORSKY AQUARIUM

Snitskaya E., Pitruk D.
"Primorsky Aquarium" - Branch of the NSCMB FEB RAS, Russia
ek.vl@bk.ru

Smooth lumpsucker Aptocyclus ventricosus (Pallas, 1769) is
a poorly studied endemic in the northern part of the Pacific
Ocean. The study of eggs and juvenile of marine fish is potentially
very important for assessing the stability of the generation,
determining the mechanisms of environmental factors and
clarifying phylogeny of taxa and their structure.

This research is one of a series of experiments on the breeding
of marine fish, dealing with the biology and morphology of the
early period of life of A. ventricosus.

On March 20, 2017, three mature specimens of smooth
lumpsucker (one male and two females) were caught in the
Tihaya Zavod' Cove, Vostok Bay of the Peter the Great Bay of the
Sea of Japan (Eastern Sea). Within a few days, the fish were
passed to the "Primorsky Aquarium" - Branch of the NSCMB FEB
RAS Scientific and Educational Center.

On April 16, 2017, A. ventricosus naturally spawned at a water
temperature of 3,4 °C in the conditions of Primorsky Aquarium.
Eggs have a light yellow color, diameter 2,2-2,4 mm and one fat
drop. The duration of the incubation was 39 days, at a water
temperature varied from 3,4 to 8,3 °C. The larvae are pelagic.
There is no significant difference in the embryonic development
of smooth lumpsucker from that of other bony fish except for
rapid development of the head and body and their strong
pigmentation in the late stage of embryogenesis. The most
noticeable features of newly hatched fry are the tadpole-like body
and a well-developed sucker disc.

The results of the study have showed that the female and male
did not die after spawning, as previously thought, but instead
began to actively eat and lived for another 4 months.

At the moment juvenile have reached average length of a body
of 20-25 mm, average weight makes 0,38-0,41 g.

The obtained results broaden the existing ideas about the
biology of A. ventricosus and confirm the necessity of its further
study.
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PAHHUI OHTOT'EHE3 PBIBBI-JIATYIIIKU
APTOCYCLUS VENTRICOSUS (PALLAS) B YCJIOBUAX
ITPUMOPCKOI'O OKEAHAPUYMA

Cuunkada E.B., [Tutpyk 1.J1.
«IIpumopcxkuil oxeanapuym» - guruaar HHI[MFE /[BO PAH, Poccus
ek.vl@bk.ru

Peiba-nsarymka Aptocyclus ventricosus (Pallas, 1769) sBiasercs
c71a00U3yJYeHHBIM SHIEMHUKOM CceBepHOW dactH THXOro oxeasa.
W3yueHre UKPBI U MOJIOIM MOPCKUX PHIO MOTEHIIUAIHHO BEChMa BOXKHO
JUISl OLIEHKU YCTOMYHMBOCTU IIOKOJIEHUsS, OIpeZeIeHUs MeXaHHU3MOB
BO3/elcTBUA (AKTOPOB Cpenbl, YTOUHEHHsA (IIOTeHUHU TAKCOHOB U
UX CTPYKTYPHI.

Hacrosmee wuccieqoBaHue — OJHO U3 CEPUH SKCIEPUMEHTOB
10 pa3BeJEHUI0 MOPCKHX PbIO, KacaeTcsi OHWOJIOTHH W MOPQOJIOTHU
PaHHEero Mepuo/ia XKU3HU A. ventricosus.

20 wMapra 2017 r. ObUTM IIOHMaHBI 3 IIOJIOBO3PEJIBIE 0COOU
PBIOBI-JIATYIIKY (OJTMH camell u JiBe caMKku) B Oyx. Tuxas 3aBojp, 3ai.
Bocrok 3anmuBa Ilerpa Benmkoro fAmonckoro (BocrouHoro) mops.
B TeueHWe HECKOJBKUX JHEW PBHIObI ObLIH JocTaBjeHbl B HaydHo-
aZlanTallMOHHbINA Kopryc «IIprMOpPCKOTO OKeaHapuyma» - Gruidaia
HHIIMB IBO PAH.

16 ampesnss 2017 r. B ycnoBusax IIpuMopckoro oxeaHapuyma
A. ventricosus OTHEPeCTHJIACh €CTECTBEHHBIM IIyTEM IIpU TeMIIepaType
BOJiBI 3,4 °C.

VKpuHKU AuaMeTpoM 2,2-2,4 MM CBETJIO-KEJITOTO IIBETA, UMEIOT
OZIHy JKHMPOBYIO KaIwrio. IIpofoypKHUTeNbHOCTh MHKYOAIMM COCTaBHIIA
39 JHel, TeMIlepaTypa BOAbl BapbupoBaja oT 3,4 A0 8,3°C. JIMuuHKu
meyarmdyeckre. HeT  cymmecTBeHHOro  OTiIMYUS — 3MOPHUOHAJIBHOTO
Pa3BUTHSA PHIOBI-JIATYIIKU OT TAKOBOTO Y IPYTHIX KOCTUCTBIX PhIO, KpoMe
OBICTPOTO Pa3BUTHSA TOJOBHL U TeJlAa U WX CHJIBHOM HUTMEHTAIUU
Ha TO37HEW craauu 3MOpuoreHesza. CaMple 3aMeTHbIE OCOOEHHOCTHU
TOJIPKO YTO BBUIYIUBIIUXCS MaJIPKOB — TOJIOBACTUKOTOZAOOHOE TEJO U
XOPOIITO Pa3BUTHIN TUCK-TIPUCOCKA.

Pe3ynpTaThl NPOBEAEHHOTO WCCIIEAOBAHUA IO3BOJIAIOT CHEJIATh
BBIBOJI, UTO OTHEPECTUBINMECS OCOOM He BCerjla MOTUOAIOT IOCIe
HepecTa, KaK CUUTAIOCh paHee. B Xo/ie TaHHOTO 3KCIIepUMeHTa, caMKa |
camel] CTaJy AaKTUBHO IHUTAThCA IIOCJIE HEPecTa U IPOXKIIH ellle
4 MecsIa.

Ha pgaHHBII MOMEHT MaJIbKM JOCTUIJIM CpeAHeH [JIMHBI Teja
20-25 MM, CpPeJIHssA Macca COCTaBJIAeT 0,38-0,41T.

ITosyuennsle pe3yabTaThl pacimps T CYIIeCTBYIOIIHe
npejicTaBjieHus o Ouosorun A. ventricosus U IOATBEPKIAIOT
HEeoOXOMMOCTH €€ TaIbHEUIIIero n3y4eHusI.
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THE FEATURES AND PROSPECTS
OF THE EXPOSITIONS DEVOTED
TO THE NORTHERN SEAS

Telegin A.
Aqua Logo Engineering, Moscow, Russia

telejin@yandex.ru

In recent years Russia has again turned to the North, the importance
of this region is growing. In the process of creating new aquatic
expositions, the important attention should be paid to our Northern seas
- beautiful, but very vulnerable.

From the technological point of view, the basic principles of life
support of the marine cold-water hydrobionts have been worked out by
us well enough. Today the main problem is the organization of catching
and delivery of hydrobionts from these regions.

For today in the European part of Russia the expositions devoted to
the White and Barents seas are developing relatively successfully.
In particular, the oceanarium “Moskvarium” contains an aquarium
dedicated to these seas, in which we successfully maintain wolffishes,
navagas, sculpins, flatfishes of various types and lumpfishes (what is
more, we managed to breed lumpfishes in captivity last year, and the
juveniles have already been put down to the exposition). The exhibition
also includes sea anemones and other invertebrates, and also algae.
In the future we should try to present important biotic communities of
the seagrass in the exposition interestingly.

From Primorsky Kray, we bring the inhabitants of the Japan Sea.
It does not belong to the Northern seas, but its fauna intersects in many
aspects with the Bering Sea and the Sea of Okhotsk. We will develop this
topic. In the future, there are good prospects for obtaining animals from
the coastal waters of Sakhalin, Kamchatka and the Magadan Region.

The situation with the seas of the Arctic ocean is worse. So far, there
is very little information about bottom-dwelling biocoenosis of these
waters, promising for demonstration in aquariums. The shallow-water
zones of these seas are insufficiently investigated and for a considerable
length are subject to powerful desalination. The access to this region is
expensive and difficult. At present, the aquatic fauna of this region can
be represented, first of all, by marine mammals, birds and anadromous
fish species. We hope that in the future we will find an opportunity to
get from there also interesting inhabitants of marine bottom-dwelling
biocoenosis.

To sum up, we can conclude that the development of expositions
devoted to the Northern seas is not easy, however it has good prospects.
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OCOBEHHOCTMU M1 IIEPCIIEKTHBbBI BKCHOSHHHﬁ,
HOCB}IIIIEHHI)IX CEBEPHBIM MOPIM
Tenerun A.

Axea Jlozo Unxcunupune, Mockea, Poccus
telejin@yandex.ru

B mocnegume rozpl Poccus BHOBb pasBopaumBaerca Ha Cesep,
3HaueHUe perroHa pacTeT. B mporecce co3manma HOBBIX aKBAPUAIBHBIX
SKCIIO3UIIUH, BAXKHOE BHUMAHHE JIOJDKHO YAEIATHCA HAIIUM CEBEPHBIM
MOPSIM - IIPEKPACHBIM, HO BECbMa YSI3BUMBIM.

C TeXHOJOTMYECKOM TOYKM 3pEeHHs OCHOBHbIE IIPUHITUIIBI
JKU3HeOoOeclleueHns]  MOPCKUX  XOJIOAHOBOJHBIX  THAPOOHOHTOB
oTpaboTaHbl HAMHU JOCTATOYHO Xopolno. Ha cerogHAmHUN JIeHb
OCHOBHOU MpOOJIEMOU SBJISETCA OpraHHW3aIlUsA OTJIOBA U JIOCTABKHU
TUAPOOUOHTOB U3 3TUX PETHOHOB.

B eBpomneiickoit yacTu Poccuu Ha CeroiHSAIIHUN I€Hb OTHOCUTEIHHO
VCIIEIITHO Pa3BHUBAIOTCS SKCIO3UINM, IIOCBALIEHHBIe beromy u
BapenneBy mopsam. B uyactHOocTH, OkeaHapuyme MOCKBapuyM ecTh
MOCBAIIEHHBIH UM aKBapUyM, B KOTOPOM MBI YCIIEIITHO COJIEPKUM
3y0aTOK, HaBar, KEPYaKOB, KamM0Oas Pa3JUYHBIX BHUJIOB U ITHHATOPOB
(mpuuém mocseTHUX B MPOIILJIOM TOAY YAAJI0Ch Pa3BeCTH B HEBOJIE, U
MOJIOJIb YK€ BBICA’KEHA HA SKCIIO3UIUI0). DKCIO3UIUIO IOIOJIHIIOT
aKTHHUU U OpyTHe OeClO3BOHOUYHBIE, a TAKXKe BOJOpociau. B Oyaymem
CTOUT TIOMBITAThCS WHTEPECHO WPE/ICTABUTh B SKCIO3UIMHU BaKHBIE
OMOIIEHO3BI MOPCKUX TPAB.

N3 IIpuMopcKoro Kpasi Mbl IPUBO3UM oOuUTaTesied AMOHCKOro MOpS.
K ceBepHBIM MOpSM OHO HE OTHOCHUTCS, HO €ro (¢ayHa BO MHOTOM
nepecekaercsi ¢ OxorckuM U bBepuHroBBIM. ITYy TeMy MbI Oyzem
pasBuBaTh. B OyaymieM ecTh XOpOIIHE TIEPCHEKTHBBHI ITOJIyYEHUS
JKUBOTHBIX U3 MPUOpekHbIX Box Caxanmua, KamuaTku u MaragaHckoit
obacTu.

C mopsimu CeBepHoro JIeZToBUTOTO OKeaHa Jiesio obcTout xyxke. [Toka
OoueHb Masio UHGOPMAIUM O [OHHBIX OWOIEHO3aX 3THUX BOJ,
MIePCHEKTUBHBIX I JEMOHCTPAIMM B akKBapuyMmax. MeJIKOBOZHBIE
30HBI 3TUX MOpEH HEeJIOCTATOYHO HCCIIEAOBAHBI W HA 3HAYUTEIHLHOM
MPOTSKEHUHN TIOABEPIKEHBI MOIITHOMY pacIpecHeHHI0. JI0CTyIl B pETHOH
nopor u cinoxeH. Cefiuac BojgHAas ¢dayHa 3TOTO pernoHa MOXKeT OBITh
TpeXK/ie BCEro MpeZCTaBIeHa MOPCKUMU MJIEKOTMUTAIONMMHY, MTUIIAMU
¥ TPOXOAHBIMHU BujamMu pbi0. Hazeroch, uro B GyayineM Mbl HaMIEM
BO3MOKHOCTD TIOJIYIUTH OTTY/Ia TaK)Ke WHTEPECHBIX IPEeICTaBUTENIEH
MOPCKHUX IOHHBIX GHOIIEHO30B.

B 1mesmoM MOXHO B3aKJIIOUUTh, UYTO Pa3BUTHE HKCIO3UIUU,
MIOCBANIEHHBIX CEBEPHBIM MOPSAM [IeJIO HEJIETKOe, HO HMeIolee
XOPOIIIN€ IIEPCIIEKTUBHI.

41



COLLECTION PLANNING FOR ANCIENT FISH AT THE
MOSCOW ZOO

Tupikin A., Bespalov N.
Aquarium Department, Moscow Zoo, Russia
dronzoomsu@yandex.ru

Any animal collection begins with the formation and
description of a central idea that defines it. This report proposes
a model for planning a collection of freshwater fish by selecting
a core group — the ancient fishes (i.e., lobe finned fish —
Sarcopterygii, bichirs and reedfish — Polypteriformes, gar —
Lepisosteiformes, and bowfins - Amiiformes). This is a relatively
depauperate group, which therefore allows for a fairly
comprehensive collection.

Most ancient fishes are relatively easy and inexpensive to
maintain; however, for many of these species, breeding methods
in captivity have yet to be worked out. Techniques for raising
well-established, breeding stock also remain unclear. Hypotheses
in need of testing include: aestivation, ultra violet light, and high
value nutritional items (live prey such as: fish, mollusks and
earthworms) in the role of reproductive conditioning. All this
makes the technical aspects of ancient fish husbandry extremely
interesting.

Aquarium displays of ancient fish in zoos traditionally follow
a biotope theme, simulating the species’ natural habitat. To create
such exhibits requires the preliminary work of selecting healthy
specimens, acclimating individuals into mixed species
assemblages, and maintaining existing mixed species groups. The
addition of compatible, native fish of other taxa enhances the
appearance of the aquarium, and affords the viewer a greater
appreciation of what you might see if you came upon such an
ancient fish in the wild. These neighboring species complement
our freshwater collection by enhancing the biotope exhibits of our
core group — the ancient fishes.

*Phylogeny, Anatomy and Physiology of Ancient Fishes
2016, Giacomo Zaccone, et al
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®OPMUMPOBAHUE KO/IVIEKIINH IPEBHUX PbIb
B MOCKOBCKOM 300ITAPKE

TynukuH A.A., becnasios H.H.
Omoen Axseapuym Mockogckozo 3oonapka, Poccus
dronzoomsu@yandex.ru

®opMupoBaHue 000N KOJUIEKIIUN KUBOTHBIX HAYMHAETCA C
dbopMysIUpOBaHUA  IEHTPAJIBHON HWJEW OSTOU  KOJUIEKIUU.
B Hacrosmem coo0mmeHuu mpezjoKeHa MOJIeJIb IOCTPOEHUS
KOJUIEKIINM TPECHOBOJIHBIX PBIO IIyTeM BBIOOpA ILEHTPAJIbHOMN
rpynmel  — JIpeBHUX PBIO (Jomacremnepsle  Sarcopterygii,
MHoronepoobpasHusie Polypteriformes , maHIHPHUKOOOpa3HbIE
Lepisosteiformes, avueoOpasHble Amiiformes). 9TU TPYIIIbI
CPaBHUTEJILHO HEMHOTOYHCJIEHHBI IO KOJIMYECTBY BH/IOB, UTO
MIO3BOJISIET COOPATH JIOCTATOYHO MOJIHYIO KOJUIEKIIHIO.

BosbIIMHCTBO  /IpeBHUX PBIO OTHOCHUTENIBHO TMPOCTBI U
HEZIOPOTU B COZIEPIKAHUU, OJHAKO METOZbl Pa3MHOXKEHUS B
HEBOJIE J/UIi MHOTHX BHUJOB OJTHX TIpPyHI He OTpabOTaHBI.
Meronyiku  BBIDAIIUBAHUSA IIOJIHOIEHHBIX IIPOU3BOAUTENIEH
TaK)Ke OCTAI0TCA HesACHBIMU. HyK/1aroTes B MpOBEPKE THIIOTE3BI O
HeoOXonuMOCTH  ObecriedeHHsl PACTYyIIMM  ITPOU3BOAUTEISIM
MEPUOAUYECKUX TEPUOIOB  «3aCyXW», YJIbTPApHUOJIETOBOTO
00JIy4eHMs, JKUBBIX ITOJTHOIIEHHBIX KOPMOB (PbIO, MOJLIIOCKOB,
JIOKJIEBBIX uepBeli). Bce 3To jieylaeT 300TeXHUUYECKYIO PaboOTy C
JIPEBHUMU PbIOAMH KpaiiHe HHTEPECHOM.

IKCIOHUPOBAHUE JIPEBHUX PBHIO B 300IapKe MPEATOJIaraeTcs
B OHOTONHBIX aKBapUyMaX, WMHUTHUPYIOIINX KOHKPETHBIE
MpUPOAHBbIE BOAOEMBL. JIJiA CO3/IaHUA TAKUX HKCIO3UIIH
TpebyeTcsi  IpeABapuTesbHasg pabora IO  COBMECTHOMY
BBbIpaAIMBAHUIO OT/IEJIHBIX ocobeit Pa3HbBIX BUJIOB,
IpeJHa3HAUEHHBIX  JIJII ~ COBMECTHOTO  3KCIIOHHMPOBAHMUA,
VH/IUBUJIyUIbHBIH OTOOp Ha  YKUBUMBOCTb, COXpaHEHUe
CJIOKUBIIIUXCS PAa3HOBUOBBIX TPYNIHUPOBOK. Il IOCTHIKEHUS
60JIbIIIel 3PEJIUIITHOCTUA SKCHIO3UIUH, K TPYNIIMPOBKAM JPEBHUX
pbIO 100aBIAIOTCA PHIOBI U3 JPYTHX CHCTEMATUYECKHX TPYIII,
COCE/ICTBYIOII[E C HUMHU B IPHUPOJIE W CIOCOOHBIE K MHPHOMY
COCYII[ECTBOBAHUIO. OTH BHJBI JIOTOJHAIOT HAIILy KOJUIEKIIHIO
MPECHOBOAHBIX  PBIO O  HOPUHIOUIY  OHOTOMHYECKOM
COBMECTHMOCTH C [IeHTPAJIbHOM IPYNIION — IPEBHUMU PHIOAMHU.
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AURELIA AURITA OR AURICULATE JELLYFISH:
HUSBANDRY, KEEPING AND CULTURE

Usas D.
Saint-Petersburg Public Aquarium, Russia
denkingsize@yandex.ru

Aurelia aurita is widespread but also understudied species. We
will share the results of their behavior observations in both
exhibition and quarantine zones. We will tell about their lifecycle
prolongation by means of LSS which has been extended for longer
period than from spring to autumn like it lasts in vivo. Also, you
will know about all steps of Aurelia aurita keeping from planulae
to adults without giant tank volume and seawater income.
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ME/AY3A AURELIA AURITA WIN YIIIACTAA ME/IY3A,
COAEPKAHUE, HABJIIOJAEHNA 1 PASBEJAEHHUE
Ycac /1.B.

Canxm-Ilemep6ypeckuil Oxeanapuym, Poccus
denkingsize@yandex.ru

Aurelia Aurita oyeHb pacmpocTpaHeHHas Mey3a Ha Halllel
IJIAaHeTE U TaK JKe MayIo u3ydeHHas 0cobb. Mbl OyzeM JieuThes
Ha0JTI0/IEHUAMU 3a ux MIOBeZIEHUEM u3 JKU3HU
B DOKCIO3UIMOHHBIX ¥ KAapaHTHHHBIX 30HAX. Pacckaxkem
0 MIPOJJIEHUH UX KU3HEHHOTO I[UKJIA, HE C BECHBI JI0 OCEHH, KaK B
npupozie, a Ha 6osee mauTenpHbIH cpok mpu momomu CXKO.
W koHeWYHO ’Ke O BcexX CTaauaAx pasBeaeHus Aurelia Aurita,
HauMHasdg C IUIAHYJbl M 3aKaH4YMBasg B3pPOCJION Mey30H,
JUISL COXPAHHOCTU TOMYJIAIMA B UX apeajie OOUTaHUs, HE UMes
IIPOTOYHOCTH M3 OKeaHa U MOpel M He 00s1a/1as TUTaHTCKUMU
obbeMaMU.
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AXOLOTLS OF AMBYSTOMA MEXICANUM (SHAW &
NODDER, 1798) GROWING IN YEKATERINBURG ZOO
Zmeeva D.

Yekaterinburg Zoo, Russia
zmeeva_d@mail.ru

Axolotls are neotenic Ambystoma mexicanum (Shaw &
Nodder, 1798) larvae, Family Ambystomatidae. According to
IUCN, category is CE (Critically Endangered). Also included in
the CITES Appendix II.

Mexican salamanders have narrow geographical range and
occur only in the area of Lake Xochimilco and Lake Chalco
(Central America, Mexico). However, species maintains
a common in aquarium culture and there is no danger to it
existence. Axolotls are used as objects for scientific investigations
and in artificial selection to obtain new colour forms (morphs).
Metamorphic failure is caused by a lack of thyroid hormones and
axolotls remain in the larval form throughout its life. Adding in
water triiodothyronine (T3 hormone) and thyroxin (T4 hormone),
metamorphose can be induced. There are combined drugs that
include both of these hormones, but we used only tablets,
containing T4 (active substance is Levothyroxine Sodium — 0,05
mg), because of their accessible.

To achieve optimal results, we carried out series of
experiments. In the first two experiments animals were
underwent metamorphosis, but vitality was approximately 1
month. Potential reasons for this: improperly matched age, drug
overdose, natural reasons and bacterial contamination of water.
The last experiment became the most successful one. The dosage
was 1 tablet of drug for 3 liters of water for 7-10 days; the age was
7 months.

Exhibition of both forms of Mexican salamander is very
interesting and cognitive, because visitors may see either larvae
or adult form, compare particularities of body structure and habit
of life.
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IIOJIYYEHUE B3POCJIBIX ®OPM AKCOJIOTJIEM
MEKCHUKAHCKOM AMBUCTOMbBI AMBYSTOMA
MEXICANUM (SHAW & NODDER, 1798)

B EKATEPUHBYPI'CKOM 300ITAPKE
3meena /[.B.

Examepunbypeckuii 3oonapk, Poccus
zmeeva_d@mail.ru

AXCOJIOTIB —  HEOTeHWYecKas JIMYMHKA  MEKCUKAHCKOU
ambuctomel Ambystoma mexicanum (Shaw & Nodder, 1798),
cemetictBo Ambystomatidae (ambucromoBsie). ITo manuabiM MCOII,
nmeer kateroputo CR (Critically Endangered) — Buzabl Ha rpanu
ncuye3HoBeHusA. Bxoaut Bo Bropoe nmpuiokenue CITES.

MexkcrukaHCKe aMOUCTOMBI SIBJISTIOTCS Y3KOAPEJIbHBIM BHJIOM U
HaceJIAIOT TOJAbKO paiioH o3ep CouuMwmwibko U Yaabko
(Lleutpanbuass Amepuka, Mekcuka). OfHako B aKBapUyMHOU
KyJIbTYpe OTOT BHUJI TPEKPACHO B3aKpenwyicai W YIPO3bl €ro
CYIIIECTBOBAHHUS Ha JJAHHBIM MOMEHT HET. AKCOJIOTJIEH HCIIOJIb3YIOT
B KaUeCcTBe HAyYHOTO 00hEKTa /I PAa3JIMYHOTO POZia UCCIIeIOBAHU,
a TaKKe KaK OOBEKT CEJIEKIIUH /IS TOJIyJdeHHUs HOBBIX I[BETOBBIX
Bapuarui (Mopd).

3a cyeT TOro, 4YTO INMUTOBUAHAS JKejie3a aKCOJIOTJIEH
HEe TPOU3BOJIUT HYKHOTO KOJIMYECTBA THPEOUJIHBIX TOPMOHOB,
)KHBOTHOE TIPOJIOJ/DKAET HAXOJMUTHhCS B JIMYMHOYHOH CTaJUU.
IIpu pgobapyienuu B cpeAy ropmoHoB T3 (TpuiionrupoHun) u T4
(TMPOKCHUH) MOKHO TO0OUTHCSA MeTaMOP(d03a aKCOTOTIIEH.

CyliecTByIOT KOMOWHHPOBAHHBIE IPEINApaThl, BKIOYAIOIIAE B
cebs1 0ba 3TUX TOPMOHA, HO MBI HCIIOJIB30BAJIM TOJIBKO TabJIETKH,
coziep:karue TOpMOH T4 (eHCTBYIOIee BEIECTBO JIEBOTHPOKCHH
HaTpus — 0,05 MI), T.K. OHH OKa3zaJINCh HauboJiee IOCTYIIHBI.
Hamu 6puta mpoBeseHa cepusi SKCIIEPUMEHTOB, YTOOBI JOOUTHCSA
ONITUMAJILHOTO Pe3yJIbTaTa.

B mepBBIX JIByX OKCIIEpUMEHTAX JKUBOTHBIE  IPOILIN
MeTamMopd03, HO >KU3HECIIOCOOHOCTh COCTaBMJIA OKOJIO 1 MeECsIa,
BO3MOXKHbIE TIPUYHWHBI: HENPaBWIBHO ITOA00OpaHHBIA BO3PACT,
MepeZO3UPOBKa  IpelmapaTa,  €CTECTBEHHble  NPUYHUHBI U
OakTepuasbHOE 3apakeHue BOABL. [locemHUN SKCIIEPUMEHT CTasl
caMbIM yclemHbIM. JIO3MpOBKa COCTaBWJIA: OJiHA TabJieTka
Ipeniapara Ha 3 JI BOJIbl B TeUeHHe 7 — 10 JHEeH, Bo3pacT ocobe 7
MecsIIEB.

IKCIOHUPOBaHUE 00enXx (POpPM MEKCHKAHCKON aMOUCTOMBI OUEeHb
MHTEPECHO B II03HABATEJIbHOM IUIaHE, T.K. IOCETHTENIN WMEIOT
BO3MOXKHOCTb YBU/IETH U JIMUYMNHKY, ¥ B3POCJIOE JKUBOTHOE, CDABHUTH
MX 0COOEHHOCTH, KaK CTPOEHUsI, TaK U 00pasa JKU3HU.
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ASITIAN SMALL-CLAWED OTTER (AONYX CINEREA)
KEEPING EXPERIENCE
Zyablitsky D.
Saint-Petersburg Public Aquarium, Russia
ziablickiy@mail.ru

Asian small-clawed otter is the smallest among 13 otter
species. Loosing its nature habitats due to environmental
problems, this species happened to be in danger of extinction.
Hence now asian small-clawed otter is in the IUCN list as
vulnerable. Also, zoos associations of many countries included the
species in their survival program dedicated to otter breeding in
a Zoo.

Asian small-clawed otters are social animals. They form
monogamous pairs for life and live in groups up to 12 individuals
because many of grown-ups stay with their parents. This fact
indicates their advanced intelligence.

At our Oceanarium in 2017 the new exhibition was built for
asian small-clawed otters and then three specimens were bought.
During less than half a year we gained asian otter keeping
experience and made some observations on their behavior in
artificial environment.
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OIIBIT COAEPKAHUA B HEBOJIE A3HUACTKON
BECKOI'OTHOMUM BbIZIPBI AONYX CINEREA

3a6aukuii J1.T.
Canxm-Ilemep6ypeckuii Oxeanapuym, Poccus
ziablickiy@mail.ru

Azmarckasi 6GeckorotHas BbIIpa Aonyx cinerea - camas
MaJIeHbKasi U3 TPUHAAIATH BHUAOB BBIADP. M3-3a mMOTEPHU Cpebl
obuTaHus, B BUJly 3aTPsA3HEHUs OKPYKaIOIel Cpe/ibl, a3uaTcKas
BBIZ[pa OKazajach 107, Yrpo30d wucue3HoBeHUs. IlosTomy
OeckoroTHass  BBIIpa  3aHeceHa B KpacHBII  CIIHCOK
MeXXAyHapOAHOTO COK03a OXPAaHbI IMPUPOABI, KAaK HAXOJAIIAACT
IO/ YTPO30H HMCUYE3HOBEHUs. DTOT BHUJ BKJIIOUEH B IPOTPAMMY
acconpanuii 300MapKOB MHOTHUX CTpaH II0 00OecleueHuIo
BBDKMBAHUsA, KOTOpas HaIpaBjeHAa Ha pa3BeJleHHEe BBIJIP
B YCJIOBHSX B300IApKOB. A3uaTckue OeCKOTOTHBIE BBIAPHI —
colasibHble *KUBOTHbIe. OHU 0Opa3yloT MOHOTAMHBIE Iapbl Ha
BCIO JKH3Hb, IIPU 3TOM MHOTHE OCOOH, ITOB3POCJIEB, OCTAIOTCS
c poautensaMu, o0Opasys TpPyHIbl YHUCJIEHHOCTBIO O 12
copoanyei. ATO CBUIETEJILCTBYET 00 UX OUEHb BHICOKOPA3BUTOM
WHTeJUIeKTe. B Hamem okeaHapuyme B 2017 roay ObLia
IIOCTPOEHA  DKCIO3UIUA, JJIA  COAEp:KaHUSA  a3MATCKUX
OECKOTOTHBIX BBIJIP, a TaK)Ke IPUOOPETeHBI TPU OCOOU 3TOTO
BH/a. B TeueHne HemMHOTMM 0O0JIee TIOJIy TO/ia TOJIyYEH OIIBIT
COJZIep?KaHUs A3MATCKUX BBIAP, a TaKXKe CAeJIaHbl HEKOTOpbIE
HaOmozeHuss 00 WX TOBEJEHWU B HCKYCCTBEHHOH cpefe
obutaHusl.

49



SECTION "LIFE SUPPORT SYSTEMS (LSS).
HYDROCHEMISTRY"

CEKIIUA "CUCTEMBI ) KN3HEOBECIIEYEHUMA (CKO).
Ir'MaPOXMUA"

EASE-OF-USE DENITRIFICATION FOR LARGE
SEAWATER EXHIBITS
Aiken A.!, Smith M.2
1- National Aquarium, Pier 3, Baltimore, MD, USA
2 - New England Aquarium, Central Wharf, Boston, MA, USA
aatken@aqua.org

Long-term exposure to nitrate in excess of 200 mg/L as NO5-
is linked to various health problems including goiter in
elasmobranchs and depressed antibody response in teleosts.
Nitrate management via water changes on large, closed exhibits is
often cost-prohibitive and inadequate. Since 2011, autotrophic
denitrification has been used successfully at the National
Aquarium. Concentrations below 10 mg/L as NO; have been
achieved in multi-taxa exhibits as large as 1,230,000 liters.
No custom-built components are used.

Process management is user-friendly and consists of daily
olfactory inspection, 3x/week nitrite (NO,) testing of
denitrification system effluent; and weekly or monthly nitrate
testing of exhibit water via ion chromatography. Automated
control and monitoring (e.g. pH, ORP) is not required. Systems
are backwashed weekly. Multiple improvements have advanced
system reliability and ease of use. Recirculating reverse flow
regime through sulfur and calcium carbonate allows daily
removal rates greater than 7 kg NO3- /m3 sulfur.
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IMPUMEHEHUE Y/IOBHOTO B 3KCIVIYATAIINN
METOJA AEHUTPUOUKAIINU JIJIFA KPYITHBIX
AKCIIO3UIIII C MOPCKOM BOJIOM
Afiken A.!, Cmut M.z
1- Hayuonanvuwlil Akeapuym, Barmumop, Mapunend, CIIIA
2 - Axsapuym Hoeoil Aneauu, bocmon, Maccauycemc, CIIIA

aatken@aqua.org

JnurenbHas SKCIO3UIUA BO3/IENCTBUIO HUTpATa
B KOHIIEHTPallMH, IIpeBbIMameil 200 Mr/in, B Buzme NOj5
CBA3aHA C BO3HUKHOBEHUEM PpA3JIMYHBIX Ipo0JIeM, BKJIIOYAs
pasButhe 300HOU OOJIe3HW Yy IUIACTUHYATOXKAOEPHBIX U
II0/IaBJIEHHOTO TYMOPAJIbHOTO MMMYHHOTO OTBETA Y KOCTHCTBIX
peib. PerysnupoBaHume cofiep:KaHUs HUTpaTa IIOCPEJICTBOM
3aMeHBl BOJbI B KPYIHBIX 3aKPHITBIX OOBEKTAX YACTO
OKa3bIBaeTCsl HepeHTa0eJbHBIM U HempuemseMbiM. C 2011 rojza
B HanmonasmpHOM AKBapuyMe YCIEIIHO HCIIOJIB3YeTCS METO]
ayToTpodHOU JeHUTPUDPUKAIUY, KOTOPBIA MO3BOJISIET JOCTUTATh
YPOBHSI KOHIIEHTpanuu Hike 10 Mr/a B Buze NOs B KPYITHBIX
MHOTOBHU/IOBBIX 9KCIIO3UIHIAX 00EMOM 710 1 230 000 JIUTPOB.

IIpr 3TOM HUKAKUX BBIMIOJHEHHBIX CIEIUAIBHO IO/ 3aKa3
2JIEMEHTOB  CHCTEMBI HE  IPEJIOJIaraeTcs.  YIpaBJIeHUE
mporeccoM yZ00HO I TOJIb30BaTess U BKJIIOUAaeT B cebs
IIPDOBeJIeHNe eXXeTHEBHOH 0/Ib(AKTOPHONH IIPOBEPKH, TecTa
Ha HUTpUThl (NO.) BOIBl HA BBIXOJIE U3 CHCTEMBI
neHUTpuUKaUu 3 pa3a B HENEN0, a TaKXKe eKeHeJleJIbHOTO
WIN €XeMEeCIYHOrO0 TecTa Ha HUTPUTHI B BOJEe OOBEKTA IIpU
IIOMOIIIY HOHHOU XpoMaTorpaduu. ABTOMaTHYECKUI KOHTPOJIb U
MoHuTOopuHT (Hampumep, pH, OBII) ne Tpebytorcsa. CucreMsl
MIO/IBEPTaIOTCSA eXKeHe/IeIbHON MPOMBIBKE 0OpPaTHOH CTpyeH.

Lesplif psAA TPEANPUHATHIX YCOBEPIIIEHCTBOBAHUU MTO3BOJIII
YBEJIUUUTH HAJIEXKHOCTh CUCTEMBI U €€ YZ00CTBO B HKCILTyaTaI[UH.
Pexxum penupkysssnuy  oOpaTHOTO IIOTOKA dYepe3 KapOOHAT
KaJIbIUSA U CEPBI MO3BOJIAET AOCTUYDh KO3(h@UIIMEHTA YAAIEHU
BeJTMUMHOM OoJsiee 7 KT NO3- /M3 cepbl B JIEHb.
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BLV NEPTURION ROTTERDAM ZOO CUSTOMER CASE
Brigis R., Bosink M.
BLYV Licht- und Vakuumtechnik GmbH, Steinhoering, Germany
MBosink@blv-licht.de

BLYV is one of the leading companies in the area of professional
lighting for aquariums covering all areas from fish keeping and
coral growth, to underwater show installations. Additionally to
well-known NEPTURION metal halide lamps, company portfolio
includes a new NEPTURION LED series that has been developed
in cooperation with leading experts, based on the latest scientific
findings.

Oriented on the biological cycle BLV has developed special
lighting technologies that optimally simulate the underwater light
conditions as close to nature as possible. These are essential for
an intact, artificially build underwater world. NEPTURION LED
fixtures with multi channel controller enable even optimized
simulations of natural processes as compared to conventional
metal halide lamps. In combination with optional controls,
complex processes like sunrise or sunset or even lighting
conditions under cloudy skies can be realized, just to name a few
examples. With our NEPTURION series we offer optimized
solutions for big and deep (show) aquariums as well as for
midsize and smaller tanks.

A practical example of this is Rotterdam zoo, where an existing
aquarium was updated with modern NEPTURION light systems,
customized to recreate a natural environment for the aquarium
inhabitants, optimize the visitor experience and give full and easy
control over the aquarium to the aquarium curator. The curator
requirements, arising challenges, BLV solutions and achieved
results will be presented and explained.
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NCITO/IB3SOBAHHWE BLV NEPTURION
B 3OOITAPKE POTTEPIAMA
bpuruc P., bosuuk M.

BLYV Licht- und Vakuumtechnik GmbH, IlImaiinxépune, 'epmarus
MBosink@blv-licht.de

Komnanusa BLV sBisercs ogHMM €3 JIMAEPOB B 00J1acTu
Npo(ecCuOHAJIBHOTO  OCBEIIEHUSA  aKBAapUYMOB  Pa3JIMYHOTO
HazHAYeHUs, OT JIIOOUTEIhCKON aKBAPUYMHUCTUKHU U BBHIPAIIMBAHUSA
KOPaJIJIOB JI0 TOJIBOJIHBIX IIOY-MHCTALIANUNA. [IoMUMO H3BECTHBIX
MmeTtasuiorasioreHHbsix Jjiamn NEPTURION, mpoayknus KOMIaHUHN
BriTtouaeT B cebsa HOByWO cepuio NEPTURION LED (cBeTomuoms),
pa3paboTaHHYI0 B COTPYAHUYECTBE C BEAYIIUMU CIEIHAIUCTAaMU HA
OCHOBE TTOCJIEJTHUX HAYIHBIX pa3pabOTOK.

OpueHTHUpYSICb Ha OWOJIOTHYECKHHM IUKJI, KoMmIaHus BLV
paspaboTrasia cHenuaJbHbIE TEXHOJIOTUM OCBEIEHUA, KOTOPHIE
MO3BOJIAIOT ONTUMAJIBHO UMUTHUPOBATH YCJIOBUA IOJIBOJTHOTO
OCBEINlEHUsI, MAaKCHMAaJIbHO MpUOIKeHHble K mpupoge. OHH
HEOOXO/IUMBI /I TOJZEPKAHMA  II€JIOCTHOTO, HCKYCCTBEHHO
co3zagHoro nozBojgHoro mupa. CeetunpHukM NEPTURION LED
C MHOTOKaHAJIBHBIM KOHTPOJIJIEPOM IO3BOJISIIOT JIOCTUYH ellle Hosiee
ONTHMAJIBHBIX  PE3YJIbTATOB MOJIeJINPOBAHUSA  €CTeCTBEHHBIX
MPOIECCOB II0 CPAaBHEHHUIO C OOBIYHBIMHM METAJJIOTAIOTeHHBIMU
JaMnaMu. B codyeTaHHMM C JIONOJIHUTEJIBHBIMU 3JIEMEHTaMU
yIpaBJIEHUsI MOTYT OBITh PEaTM30BaHbI TAKWE CJIOKHBIE ITPOIIECCHI,
Kak, HallpUMEpP, BOCXOZ, COJIHIIA WJIM 3aKaT WM Ja)ke YCJIOBUSA
OCBellleHUsA B ycaoBusx obsaunoctu. Hama cepuss NEPTURION
MpeJjIaraeT ONTUMHU3UPOBAHHOE PEIIeHHE JIJTS OOJIBIIIX U TITyOOKUX
(moy) axBapuyMOB, a TakKiKe /IS CPeJHUX U HeOOJBIINX
pe3epByapoB.

[IpakTHyecKkuM IPUMEPOM HUCHOJIH30BAHUSA 3TON CEPUU ABJISAETCA
PorreppaMmckuii 300mapk, B KOTOPOM CYIIECTBYIOIINK aKBapUyM
Ob1  0OOpPYZIOBAaH  CIIEUAJBHO  MMOAOODAHHBIMU JJIA  HETO
COBPEMEHHBIMU CBETOBBIMU cucreMamMu NEPTURION,
TO3BOJIAIOIIMMU BOCCO3/IaTh €CTECTBEHHYIO CpPeJly JJisi obuTaresein
aKBapuyMma, IpPEeJIOCTaBUTh 0OO0Jjiee KadyeCTBEHHBIHM OMBIT IS
TIOCETUTEJIEH, a TaKKe 00eCIIEYUTD IMOJHBIN U JIETKUH KOHTPOJIb HaJT
aKBapHyMOM CO CTODOHBI KypaTopa akBapuyma. B Haiem
BBICTYIUIEHUH OyZyT paccMaTpPHUBAThCA U OOCYKAAThCs TPeOOBaHUA
CO CTOPOHBI KypaTopa, BO3HHUKAIIME IPOOJIEMBI, IIpeJjIaraeMble
koMmnaHueil BLV pemenns v JOCTUTHYTbIE PE3YIbTATHL.
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ISOLATION AND IDENTIFICATION OF COLIFORM
BACTERIA IN AQUARIUM WATER AND FOULING
AT SAINT-PETERSBURG PUBLIC AQUARIUM
Dmitrieva E., Childinova K.
Saint-Petersburg Public Aquarium, Russia
baghenova.k@gmail.com

There are active development of public aquariums and
oceanariums. In our country such objects are designed primarily
with closed water circuit system, filtration and sanitation which
leads to making conditions for specific biocenosis formation,
particularly biofilters’ microbiocenoses and different types of
biofouling  including  autotrophic = and  heterotrophic
microorganisms. There is a lot of Information in literature about
presence in these biocenoses pathogenic and opportunistic
bacteria capable to affect hydrobionts and staff. Coliform bacteria
tests are used for assessment hygiene water quality.

There are no still clear insights into the difference of coliform
bacteria found in the digestive tracts humans and hydrobionts. It
is concluded that coliform organisms could be found in aquarian
systems not only in water but as a part of biofouling. The present
study is about coliform bacteria composition in water and
biofouling of one of the freshwater tanks at the Saint Petersburg
Public Aquarium.
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BBI/IEJIEHUE U UIEHTUO®UKAIIUS
KOJIN®OPMHBIX BAKTEPUI 13 BO/IbI
1 OBPACTAHUU AKBAPUYMOB
CAHKT-IIETEPBYPI'CKOI'O OKEAHAPUYMA

Hmurpuesa E.10., Hunpannosa K.H.
Canxm-Ilemep6ypeckuii Oxeanapuym, Poccus
baghenova.k@gmail.com

B mHacrosiliiee BpeMs MPOAOJDKAETCS AKTUBHOE Pa3BUTHE
MyOJTMYHBIX aKBAapUyMOB U OKeaHapuyMoB. B Harieill crtpaHe
MOI00HbIE  OOBEKTHI  KOHCTPYUDPYIOTCA  IIPEUMYIIECTBEHHO
C 3aMKHYTBIM 000pPOTOM BO/IbI, €€ pUIbTPAIIEH U CaHAIINeEH, YTO
NPUBOJUT K CO3JQHUI0O YCJIOBUU i1 (OPMUPOBAHUA
ceruuIecKux OMOIIEHO30B, B TIEPBYIO ouepenb
MHUKPOOMOIIEHO30B ~ OMOMWIBTPOB U  PA3JIUYHBIX  THIIOB
obpacTaHuii, BKJIIOUAIONIUX aBTOTPOGHBIE U TeTEPOTPOGHBIE
MHKPOOPTaHU3Mbl. B  JjiuTeparype TOsBJsETCS  OOJIBIIIOE
KOJIMYECTBO MH(OpPMAaIlMH O MPUCYTCTBHE B TaHHBIX OMOIIEHO3aX
IIATOTEeHHbIX U YCJIOBHO-IIATOT€HHBIX OaKTepUi, CIIOCOOHBIX
MTOBJIUATH HA THAPOOHUOHTOB M 00CITY>KHBAIOIIUI IEPCOHA.

OneHKa THUTHEHUYECKOTO COCTOSHUSA BOJIbI ITPOU3BOUTCS
10 COJIep>KaHUI0 KOJU(POPMHBIX OakTepuil. Jlo cuUx mop He
chOopMHUPOBaHbl YETKHE MIPEACTABJIEHUS O PA3JIMYUIX COCTaBa
KOJIN(OPMHBIX OAKTEPHH KEJTYyIOUHO-KUIIIEYHOTO TPaKTa JII0AeN
U TUJIPOOMOHTOB, OOBEKTOB aKBADUYMHUCTUKH. Y CTAHOBJIEHO, YTO
BO30YINTET OCTPBIX KUIIEUHBIX HHQEKIUA MOTYT HAXOAUTHCS
B aKBapUYMHBIX CHUCTEMax He TOJbKO B BOJie, HO U B COCTaBe
obpacraumii. JlaHHasg paboTa IOCBAIEHAa HW3yYEeHUIO COCTaBa
Kou(pOpMHBIX OakTepuil B BOZE M OOpACTAHUIX OJHOTO U3
IIPECHOBO/IHBIX aKBapUyMOB Cankr-IletepOyprckoro
OKeaHapHyMa.
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UV STERILIZATION OF WATER. EXPERIENCE
IN OPERATION OF VARIED UV STERILIZERS

Golubev Ya.
000 "EGA 21 CENTURY", Russia
info@ega21.ru

UV radiation (ultraviolet, UV - electromagnetic emanation
located at spectral range between visual light and X-rays from
400 to 100 nm. UV with wavelength 254 nm is used for water
treatment. UV technology is environmentally-friendly method of
sterilization of drinking and waste water. Based on photochemical
irradiation (UV radiation) of definite intensity (optimum wave
length for complete reduction of microorganisms is equal 254
nm) during definite period of time which do permanent damage
of molecule of DNA and RNA of microorganisms therefore they
lose the reproduction capability.

Short-wave ultraviolet affect selectively and damage just live
cells, not effecting on chemical compound of liquid unlike the
chemical methods of sterilization. This quality sets apart this
method from all chemical ways of sterilization.

One more advantage of UV sterilization method is that UV
light can destroy the reminder ozone in water, this allow to use
both contemporary methods of ozone and UV sterilization.

At the second part of the report I will tell about my work with
different UV sterilizers, their advantages and disadvantages.
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YJIBTPA®UOJIETOBOE OBE33APAKMIBAHUE BO/IBI.
OIIBIT B 9KCIVIYATAIINIU PA3/JINMYHBIX
YO-CTEPJIN3ATOPOB
TConyGes A.C.

00O "BI'A 21 BEK", Poccus
info@egaz1.ru

VabrpaduosieroBoe wusnydenwe (ysabrpadwuoser, YO —
5JIEKTPOMAarHUTHOE U3JIydeHUe PACIIOIOKeHHOE B CIIEKTPAJIbHOM
JUala3oHe MeXJy BHJAUMBIM CBETOM U PEHTT€HOBCKUM
U3JIydeHHEM OT 400 A0 100 HM. J[[yiss 06paboTKu BOIBI
npuMeHsercsa yabTpaduoseT ¢ JJIUHOM BOJHBI 254HM.
YapTpaduosieToBasg  TEXHOJOTHA  ABJAETCA  9KOJIOTUUYECKU
YHUCTBIM MeTOZOM. B OCHOBY m0/I0KeHO (HOTOXUMUYECKOE
BO3/IeACTBUE JIyarcTOl sHepruu (Y O-usiydeHue) onpeneieHHON
MHTEHCUBHOCTH (ONTHMAasbHAs JJIMHA BOJIHBI IS IIOJHOTO
YHUYTOXKEHUSI MHUKPOOPTraHW3MOB paBHA 254 HM) B TeUeHHE
OIIpE/IeJIEHHOTO IPOMEXKYTKa BpeMeHHU, KOTOpOe OKa3bIBaeT
HeoOpaTtuMmble moBpexnaeHus wosekyn JHK wu  PHK
MHUKPOOPTaHU3MOB, M3 3a Yero OHU TePAIT CIOCOOHOCTD
BOCIIPOU3BO/icTBa. KOPOTKOBOJIHOBBIN yibTpaduosier AelcTBYeT
n30MpaTeIbHO U OKa3bIBAET paspyliaolee AeHCTBIe MMEHHO Ha
JKUBBIE KJIETKM, He OKa3blBasg BO3/IEHCTBUA HAa XUMUUYECKUH
COCTaB KUAKOCTU B OTJIHMYHE OT XUMHYECKHUX MeTOJ0B
obe33apa’kuBaHUS.

ATO CBOUMCTBO BBITOAHO OTJIUYAET 3TOT MeETOJ, OT BCeX
XUMHUYECKUX CIIOCOOOB JIe3NH(EKITUH.

Eme oaumMm mnpeumymiecTBoM Y®-meTona e3uH(peKIun
BOJIBI ABJIIETCAA TO, YTO YJAbTPA(UOJETOBBI CBET MOXKET
pa3pyuiath OCTaTOYHBIM O30H, IMPUCYTCTBYIOIIUN B BOJE, 3TO
II03BOJIIET COBMECTHO MCIIOJIb30BaTh COBPEMEHHBIe MeTO/bI
030HHUPOBAHUS U YIBTPadHO0IETOBOrO 00e33apaKuBaHUA.
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GO WITH THE FLOW - HOW HIGH FLOW BENEFITS
YOUR FILTRATION

Grah A.
Abyzz by venotec GmbH, Germany
ag @venotec.de

The technical advances in submerged motors deliver a very
good opportunity to enhance existing display or aquaculture
tanks by raising the flow and being able to program any kind of
customer specific flow patterns. With a fairly easy installation of
these devices, a much better biological and mechanical filtration
can be achieved without neccessarily modifying the sump system.
Advantages, design ideas and sample applications will be given
during this session.
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IIVIBITDH ITO TEUEHUNIO — KAK HATHETAHMUE
IIOTOKA BO/JbI YIVUIIIAET @NIBTPAIINIO

I'pa A.
Abyzz by venotec GmbH, I'epmaHus

ag @venotec.de

TexHUUECKHUEe IPEUMYIeCTBa IMOTPY:KaeMOro B BOJIy Hacoca
C DBJIEKTPOIPUBOJIOM  MPEJCTABJSIOT COOOH  IPEeKpacHYIO
BO3MOZKHOCTD ITOBBICHUTH KAa4YE€CTBO 3KCIIO3UIITNH B aKBapHUyMe UJIU
COCTOSIHHSA  pe3epByapa Ul  aKBaKyJbTYypel  OJaromaps
HarHeTaH’IO IIOTOKa BOJAbI 1 BOSMOXHOCTHU 3aIlIporpaMMHPOBATh
Mo0yl0 WHTEHCUBHOCTh IOTOKA C Y4YETOM  CHeIlupUuKu
KOHKPETHOI'O 3aKa3uuka. Takue yCTpPOMCTBA JOBOJIBHO IIPOCTHI
B yCTAaHOBKe, MpH 3TOM obecrieunBaercsa Oosiee 3dpderTuBHASA
O6mosiornueckas U MexaHumdeckas Guiabrpanusa 6e3 o0sa3aTeTbHON
MoU(pUKAIIMY CHUCTEMBl yAaJleHHs Tps3u. B mokiaze OyayT
ONKCAHBbI NPEUMYIIECTBA, JU3AHHEPCKUE PEIIeHUs U IPUMePhI
WCII0JIb30BAHUS.
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SPECIFICS OF OPTICAL METHODS IN
SAINT-PETERSBURG PUBLIC AQUARIUM
HYDROCHEMICAL LABORATORY ANALYSES
Khalturin M.

Saint-Petersburg Public Aquarium, Russia
laboratory@planeta-neptun.ru

Optical methods of concentration determination from
colorimetric express methods to nephelometry, oxidability,
determination of dissolved carbon and oxygen became a powerful
instrument of water quality monitoring.

Optical detector devices are used in water oxygen saturation
monitoring. This allows to localize low-oxygen areas in aquarium,
get dynamics in case of LSS stop, high number of visitors or
medical treatment.

If there are uncertainties when using visual colorimetric
methods, it is possible to use spectrophotometry that is necessary
to determine ozone level through oxidizer concentration in order
to gain precise nitrate levels or copper after fishes’ medical
treatment.

Nephelometry is used in filters manipulation or water
treatment with coagulant.

Carbon and oxidability monitoring allows to make conclusions
of feeding, water conditioning, activated carbon rinsing, medical
treatment.

After market monitoring we bought (acknowledgements to
ZAO “Rubin”) oxygen meter and spectrophotometer produced by
Hach (USA), innovative transmitters and sensors by
Endress+Hauser, a Company of the Year 2016 according to Frost
& Sullivan rating agency for liquids analyses devices.
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OCOBEHHOCTU ITPUMEHEHUA OIITUYECKHUX
METO/10B AHAJVIN3A
B T'IIPOXUMHUYECKOI JIABOPATOPHU I
CAHKT-IIETEPBYPI'CKOI'O OKEAHAPNUYMA
Xaarypud M.JI.
Canxm-Ilemep6ypeckuil Oxeanapuym, Poccus
laboratory@planeta-neptun.ru

OnTuueckme  MeTO/BI ompesiesIeHus KOHI|EHTPAIINH,
OT KOJIODUMETPHUYECKUX DKCIPECC-METOJIUK, /10 HedesoMeTpuu,
OKHCJIIEMOCTH, KOHIIEHTPAIlMd PpACTBOPEHHOr0 VIjlepoja U
KHCJIOPO/AA, CTaJIX MOINHBIM HWHCTPYMEHTOM MOHHUTOPHWHTA
Ka4yecTBa BOJIBI.

[Ipubopsl, C ONTHYECKUMHU JATUMKAMU, MPUMEHSIOTCA IIpU
MOHHUTOPUHTE HACHIIIEHUA BOJBI KUCJIOPOAOM, UTO IO3BOJISET
JIOKQJIN30BaTh HU3KOKUCJIOPO/IHBIE 30HBI B AKBAPUYME, ITOJIYIUTD
quHaMuKy 1ipu  octaHoBKe CJKO, OOJIBIIIOM KOJIMYECTBE
IIOCETHUTEJIEH, BHECEHUH JIeueOHBIX IIPEIapaToB.

Eciu mpu MCnoib30BaHUM BU3YaJbHBIX KOJIOPUMETPUYECKUX
METO/IOB OCTaIOTCA BOIIPOCHI, MO>KHO MIPUMEHUTH
cneKTpodoToMeTpUIo, HEOOXOANMYIO IPU YTOUHEHUHU JI03UPOBKU
030HA - Yepe3 KOHIEHTPAIIUI0 OKHUCIUTENS; IJIA IOJIydeHUs
TOYHBIX 3HAYEHUH HUTPATOB; WU MEIU IOCJE MPOJEYNBAHUI
PBIOBI.

Hedenomerpus HCIIOJIb3YeTCSA npu MAaHUITYJIAIUAX
¢ pmwibTpamMu Wik 00paboTKe BOABI KOATY ITHTAMHU.

MOHUTOPHUHT YIJIEPOZA W OKHUCJISIEMOCTH, TO3BOJIAET JIeJIaTh
BBIBOJIBI O  KODMJIEHUH, OYHCTKE  BOJ[bI,  IIPOMBIBKE
AKTUBUPOBAaHHOIO YTV, NPUMEHEHUU  JIEKaPCTBEHHBIX
IIpernaparTos.

ITocsie n3yueHNs TEXHUUECKUX PEIlIeHUH, ITPe/ICTaBIeHHbIX HA
pbIHKe, ObLTH Ipuobperens! (¢ OiaromapHocTbio 3AO «PyOmH»
3a TOMOIIb): OKCUMeTp u cuekrpodoToMerp kommanuu Hach
(CIIIA), TpaHCMHUTTEPHI U JATYUKH C HOBEUIIINMH TEXHOJIOTUAMU
oT eBporeiickoii kommnanuu «Endress+Hauser», mosmyyuBIiein
B 2016 roay MeXIyHapoaHylo Harpaay «Kommanus roma»
3a mpuUOOpPHI aHAIM3a KUJKOCTU OT PEUTHHTOBOU KOMITAHUU
«Frost & Sullivan».
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ANALYTICAL COMPARISON OF ARTIFICIAL LIGHT
SOURCES IN AQUARIUMS
Olkkola A.
PROVolitans, Finland
akiliina.olkkola@provolitans.com

Absolutely the best of all light sources is the sun. It’s spectrum,
optical properties, vivid color rendering index and non-static
nature is hard, even impossible to truly replicate. There for,
artificial light sources are always more or less compromising
between looks, fulfillment of biologic needs and economic
feasibility.

Presentation summarizes requirements of different biotopes in
aquariums (and other typical exhibits, such as paludariums), and
explains how to recognize these in regards to lighting selection
and design. Fast development in lighting industry over the past
years, especially in semiconductors and plasma-applications, has
lead into situation where it may be hard to distinguish main
differences between these technologies. Presentation explains the
differences and suggest, that there is right place for everything.
Presentation aims to give tools for curators and exhibit designers,
addressing for example how to conduct spectrum verification and
optics design. Different example cases will be presented and this
offers good opportunity to understand and learn from successful
and not-so successful lighting installations.
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AHAJINTNYECKOE CPABHEHHNE NCKYCCTBEHHBIX
HNCTOYHHNKOB CBETA B AKBAPUYMAX
OskkoJia A.

PROVolitans, QunaaHous
akiliina.olkkola@provolitans.com

be3 coMHeHUWs, HAWIy4YIIUM HCTOYHUKOM CBeTa ABJAETCA
cosiHIle. Bocco3maTp cHeKTp ero u3JydyeHHUs, OITHYecKue
CBOMCTBA, APKOCTH I[BETOIEPEZaYU 1 HECTATUUECKYIO IPUPOAY —
3ajlaya TpyAHas, ecau BooOimle BeIMOMHUMAasg. I[losTomy
HCKYCCTBEHHbIE€ MCTOUHHKH CBETA BCETZIA ABJIAIOTCSA CBOETO poja
KOMIIPOMUCCOM MEK/Ty 3CTEeTUYECKUM odopmiieHHEM,
peanusareil 6MOJOTUYECKUX ITOTPEOHOCTER W SKOHOMHYECKOH
MIPUEMJIEMOCTBIO.

B npesenTarun OyayT 00Cy:k/1aThCsl TPEOOBAHUSA K PA3TMIHBIM
Oouoromam B akBapuyMmax (a TakXke JIPYTUM KJIACCUYECKUM
SKCIIO3ULUAM, TAKUM, KaK MMTI0JJApUYMbI), a TaKXKe OyAyT JaHBI
pPEKOMEeHJIalliM OTHOCHUTEJIbHO TOoA00pa M JAu3alfHa CHUCTEM
OCBEIlleHUs /I HUX BbINOJTHeHUus. CTpeMUTeIbHOe pa3BUTHE
CBETOTEXHUUYECKOU IIPOMBIINUIEHHOCTH B IIOCJE€IHUE TOJIbI,
ocobeHHO, B 00JIaCTH TMOJIYIPOBOJAHUKOB H IUIa3MEHHBIX
pellleHnli, TMPUBEJI0 K TOMYy, YTO 4YacTO OBbIBaeT TPYAHO
OOHAPY)XUTh PpA3JINYUA MEXK/Iy JAaHHBIMH TEXHOJIOTHSIMHU.
B mpeseHtanuu mo/o0HBIE paznuuusa  OyAyT pa3bsICHEHHI,
a Takke OyAyT BBICKA3aHbl IPEJIOKEHUS II0 ONTHMAIHHOMY
HCIIOJIb30BAHUIO KAXKOU U3 HUX.

B mpeseHtanmuu OyZeT IpeACTaBJIEH HHCTPYMEHTapUU
B IIOMOIIIb KypaTopaM U JN3aiHepaM SKCIIO3UINH, B YaCTHOCTH,
B 00JIaCTH OCYIIECTBJIEHHUSI BEPU(DUKAINU CIIEKTpA U JAU3aiiHa
onTuyeckux cucreM. Takxke OyzeT IpejCTaBjeH aHAIU3 psAzAa
KeNCOB, UTO IO3BOJIUT JIydYllle MOHATH CllenudUKy BOIIpoca M
M3BJIeYb BaKHbIE YPOKM Ha IIpUMepax YCIENIHBIX U He CTOJIb
YCIIEIIHBIX CHCTEM OCBEIlleHU .
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RECREATION OF SUNLIGHT USING MODERN LED
TECHNOLOGIES FOR THE GROWING OF PLANTS AND
ANIMALS HIGHLY DEMANDING TO LIGHT
Rudskiy 1.1, Pavlov P.2, Jakovlev G.3
1- Laboratory of Scientific Projects, Saint-Petersburg, Russia
2 - Moskvarium, Moscow, Russia
3 - Sveton Ltd, Saint-Petersburg, Russia

rudskiy@labnp.ru

Artificial lighting of high quality and intensity is necessary
requirement for the successful keeping and presentation to public
of living corals, aquatic an terrestrial plants. Oceanariums and
botanical gardens are used to be equipped with well shown
themselves but obsolete the gas charged lamps such as MHL and
MVL. In our talk we share our experience of the development and
exploitation of the series of professional LED lamps “Azur”, which
are destined to substitute lamps of the ancient types.

The technological questions, which were to be solved,
consisted in recreation of the full Sunlight spectrum, to adopt
the light of lamp to the needs of illuminated organisms and to
make the illuminated object spectacular. It was also important to
create the secure and waterproof lamp resistant to a relatively
aggressive environment.

Excellent results were achieved on the reef tanks in the Centre
of Oceanography and Marine Biology “Moskvarium”. Corals,
fishes and sessile invertebrates demonstrated their bright and
enhanced colours due to high luminosity and high CRI dnerated
by lamps. In addition the stony corals shown their magnificent
fluorescence and rapid growth.

In the experiments on the illumination of the various
photophilous plants, which were carried out in the Botanical
garden of Komarov Botanical institute RAS, we solved
the problems caused by deficiency of the natural illumination
during autumn-winter period, also we solved the complexities of
multi-tier illumination in tall greenhouses and managed
the morphogenesis of plants via spectrum manipulation.
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BOCCO3JAHHNE ECTECTBEHHOI'O CO/IHEYHOI'O
CBETA, C UCITOJIbB3BOBAHUWEM LED TEXHOJIOTUU,
AJIA COAEPKAHWSA TPEBOBATEJ/IBHBIX K CBETY
PACTEHUU N ) KNBOTHDBIX
Pynckuii 1.B.!, ITaBsos I1.C.2, lkosses I'.B.3
1- AHO "Jlabopamopus HayuHwix [Ipoexmos”, Canxm-

Ilemepbype, Poccus
2 - [Jenmp oxearoepaguu u mopckou buosocuu “Mocksapuym”,
Mocxksa, Poccus
3- 000 "Csemon", Canxm-Ilemepbype, Poccus
rudskiy@labnp.ru

VckyccTBeHHOE OCBellleHNE BBICOKOTO KauecTBa U MHTEHCUBHOCTU
SIBJIAETCSA HEOOXOAMMBIM YCJIOBUEM JJISI YCHEIIHOTO CO/IEPKAHUSA U
MIPEJICTaBJIEHUs] MTyDOJINKE KUBBIX KOPAJUIOB, BOJHBIX M HAa3€MHBIX
pacrenuil. B okeaHapuyMax 1 60TaHUUYECKHUX CaJIax JIJIs JIOCBETKH U
OCBEIIleHUS 00BIYHO HCIIOJIB3YIOTCA XOpOIIOo cebs
3apeKOMEeH/I0BaBIlINe, HO YiKe YCTapeBIINe JIIOMUHECIEHTHBIE U
razopaspsjHble  MeTAJUIOTaJIOTeHOBble U PTYTHbIE  JIAMIBI.
CoBpemenHble LED TexHOs0TMM U pa3pabOTKU MTO3BOJIFJIN CO3ATh
MIOJTHOIIEHHYIO 3aMeHY 5TUM CBETUJIbHIKAM.

B mamHOM JTOKJIazile MBI XOTeau Obl paccKasaTh O pa3paboTKe U
SKCIUIyaTallid cepuud MPOMEeCCHOHATBbHBIX clienuaibHbix LED
CBETUJIBHUKOB «A3yp», IpeAHA3HAUYEHHBIX JJIf BBIPAIIUBAHUA
KOpaJLIoB U pacTreHuil. TexHosornueckas 3azjadya CcoCTOsja B TOM,
9TOOBl BOCCO37IaTh B CBETWJIbBHUKE TIOJHBIA COJTHEYHBIH CIIEKTP
W3JIyYeHHs, aJIallTUPOBATh €ro K MOTPEOHOCTAM 00JIydaeMbIX
OpPraHU3MOB W C/EJaTh 3PEJIUIIHBIM OCBEl[aeMbIi 00beKT. Takke
Ba)KHO OBLIO CJIEJIaTh CBETUJIBHUK O€30ITaCHBIM IIPH UCIIOJIb30BAHUH
B IIEPEYBJILKHEHHON M OTHOCHUTEJIPHO arPECCUBHOU CpeJie.

ITpu ocBemerny prudoBbIx akBapuyMoB B LlenTpe Oxeanorpadun
u Mopckoii buosiormu «MockBapuymM» MBI JIOOWJIHCH BBICOKOH
3PEJIMIITHOCTA 32 CUET 3HAUYUTEJIPHOM  OCBEIIEHHOCTH U
KaueCTBEHHOH I[BETOIEPEPE/Iaur pA3HOOOPa3Hs OKPACKU KOPAaJIJIOB,
PBIOBI U IPYTUX TUAPOONOHTOB. JloIOTHUTENHHBIM 3 deKTOM ObLTH
CTUMYJIAINSA ecTeCTBEHHOH (JII00pecleHIINY KOPpaJIJIOB U yCUJIeHue
HX pOcCTa.

B ompITax mo /1ocBeTKe pa3HOOOPA3HBIX CBETOIOOUBBIX PACTEHUH
B opaHxkepesax borannueckoro casa borannueckoro uncruryra PAH
OBLIN peleHbl TPOOJIEMBI , CBA3aHHBIE C HEJIOCTATKOM €CTeCTBEHHOM
OCBEIIEHHOCTU B OCEHHe-3UMHHUI  IEepHOf, CJIOKHOCTH
MHOTOSIDYCHOT'O OCBEIlleHUsI BBICOKMX OpaH)Keped U BOIIPOCHI
yrpasjieHus MOpdOreHe30M PacTeHUN yepes3 CIEKTP NU3JIydeHUsl.
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INDUCTIVELY COUPLED PLASMA MASS
SPECTROMETRY (ICP-MS) FOR ELEMENTAL
ANALYSIS OF SEA WATER
Sereda A.

111 Main Federal Center of medical and forensic examination of the
Ministry of Defence of the Russian Federation
plazma.ms@yandex.ru

Aquarists are forced to analyze water at least five parameters
Ca, Mg, K, PO4-,NO3+. Their implementation takes time and
accuracy does not always suit the consumer.

We have developed a modern, complex method of control of
the physico-chemical state of the water of the sea aquarium.
The method is based on ICP-MS technology, which is modern,
fast and multi-element. The technique allows quickly and with
the established accuracy to estimate the elemental composition
(macro - and micro-, 57 elements) of sea water of the aquarium.
Metrological characteristics such as detection limits and
measurement uncertainty are obtained for the methodology.
Seawater standard solution with certified values was used
for calculation of metrological characteristics.

Developed method allowed to conduct research the effects of
using corrective additives with micro elements for aquariums.
And the basis for the conclusions and assumptions were the
results of the ICP-MS method. The objects of research were
seawater (ocean water) water of marine aquariums, corrective
additives and bottom sediments from the marine aquarium.
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AJIEMEHTHBIN AHAJIN3 MOPCKO¥ BO/1bI
METO/IOM MACC-CIIEKTPOMETPUU
C HTHAYKTUBHO CBA3AHHOM IL'IA3BMOM (MCII-MC)
Cepena A.E.
111 ITI]CMuK3 MO P®
plazma.ms@yandex.ru

AXBapuyMHUCTBl BBIHYKJIEHbI TPOBOJUTH AHAJIM3 BOJBI Kak
MUHUMYM IIITU I1apaMETPOB Ca, Mg, K, PO4-NO3+.
Hx BoImOsTHEHWE TpebyeT BpeMeHM W TOYHOCTh He BCerjaa
ycTpauBaeT NoTpebuTers.

Hamu paspaboraHa coBpeMeHHas, KOMILIEKCHAsS METO/IMKa
KOHTPOJIA (DUBUKO-XUMHYECKOTO COCTOSHHSA BOJbI MOPCKOTO
akBapuymMa. B ocHoOBy Mmertoxuku mnosoxkeH Mmeron, MCII-MC,
COBpPEMEHHBIN, OBICTPBIHI W MHOTO3JIEMEHTHBIH. MeTommKa
TI03BOJISIET ONEPATUBHO U C YCTAaHOBJIEHHON TOYHOCTHIO OIIEHUTH
3JIEeMEeHTHBIN cocTaB ( MaKpO- U MUKPO-, 57 3JIEMEHTOB) MOPCKOM
BOZIbI akBapuyMa. [[JIsi METOMKHU TOJIyYeHbl METPOJIOTHUUECKUE
XapaKTEPUCTHUKH, TaKHe KaK Tpe/ieJibl  OOHAapyKeHUs U
HeoIlpeZleJIEHHOCTh (IOTpelrHocTh) u3MepeHui. A pacyera
METPOJIOTUUECKUX XapPaKTEPUCTHK HCIOJb30BAJIM  CTAHAAPT
MOPCKOU BOZIbI C aTTECTOBAHHBIMY 3HAUEHHUSMH.

Bnaromapss paspaboTaHHOW MeETO/IMKE OBLIM ITPOBEIEHBI
HCCJIEJIOBAHUS TPUMEHEHUSI KOPPEKTUPYIONNX JA00aBOK IIpH
o0OcTy;KUBaHUU aKBapuyMoB. 1 OCHOBaHHEM JJIsi BBIBOJIOB H
MIpeJINOJIOKEHUN CIIYKUIN pe3yabTarsl uccienopanusa MCIT-MC
METOJIOM, MOPCKOU BO/ABI (OKeaHWUecKas BO/A) BOJbI MOPCKUX
aKBapUyMOB, KOPPEKTHUPYIOIUX J00aBOK U JIOHHBIX OTJIOKEHUU
13 MOPCKOTO aKkBapuyma.
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THE MODERN INFORMATIONAL SUPPORT SYSTEMS
FOR THE OCEANARIUMS AND EXOTARIUMS WHICH
USE MOBILE APPS AND ADDITIONAL CONTENT

Svyatlovsky V.
Aqua Logo Engineering, Moscow, Russia

vvsvyat@gmail.com

Where we are now
1. The aims of modern informational support
1.1. The navigation of the exposition,
1.2. The formation of the integral experience,
1.3. The involvement of visitors into interaction with the exhibition
without the help of a guide.
2. How are these aims traditionally reached?
2.1. By posters and other visual communications with common
information,
2.2. By brief publications of statistical information about the inhabitants
on the lightboxes,
2.3. By thematic videos on the screens.
3. How do modern teenagers perceive information?
3.1. Through the addition of impressions of the surrounding reality with
information from digital media,
3.2. With the dissonance between the new system of perception and the
old system of demonstration.

Where we want to come
4. Why do we need high-quality digital content (especially video) in the
oceanariums?
4.1. To show the most interesting aspects of the behavior of the
inhabitants, not available at any time at the exhibition,
4.2. To show natural regularities,
4.3. To motivate the visitor to continue interaction with the oceanarium
AFTER his visit and to get repeated visits,
4.4. There is a lot of high-quality thematic content, and it is freely
distributed more and more. The problem consists of its selection,
verification and binding to a specific exposure.
5. How to deliver such content to the user from the digital age? With the
mobile application.
The mobile application is not just simple mobile version of the site, but a
full-fledged tool for interaction with the user.
6. The presentation of the mobile application “The Oceanarium
“Aquatica”
7. The mechanisms of application distribution — the sale and
subscription to content.
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COBPEMEHHBIE CUCTEMbI THO®OPMAIIMOHHOT'O
OBECIITEYEHU A OKEAHAPMNNYMOB
N 9K30TAPNYMOB C UCIIOJIB3OBAHMEM
MOBWJIBHBIX TPUJIOKEHU
N JOINIOJIHUTEJ/JIBHOI'O KOHTEHTA
CATIOBCKUI B.
Axea Jlozo Unxcunupune, Mockea, Poccus
vusvyat@gmail.com

I'me MpI HaxXogUMCHA ceryac
1. 3a71a41 COBPEMEHHOr0 HH(MOPMAITMOHHOTO ObecedeH s
1.1 HaBuranus no sKCro3uiuu
1.2 ®opMHUPOBaHUE [I€JIFHOTO BIEYATIEHUA
1.3 BoBiyieueHune moceTuTesiell BO B3aUMOJIEHCTBUE C SKCIIO3UIIMEH Oe3
MTOMOIIH HKCKYPCOBO/IA
2. Kak TpaiMIIMOHHO peIaloTCs 3TH 337Ul
2.1 IlnakaTel ® [pyras BHU3yaJbHAas KOMMYHHUKAIUs OOIIEro
CoZIepKaHUsA
2.2 Ilyb6sukamus cratudeckod wuHpopManuu o6 oburareynsx Ha
JIalTOboKCaxX
2.3 TemaTHuuecKre BUIEOCIOKETHI HA DKPaHaX
3. Kak BocmpuHUMAaIOT HHGOPMAINIO0 COBPEMEHHBIE TTOPOCTKU?
3.1 Yepes gomnosiHEHNE BOEYATIEHUN OKPYKAIOIIEN AeHCTBUTETHHOCTU
nHbopMaIuel ¢ TuppPoBbIX HOCUTEIEN
3.2 JIuCCOHAHC MeKJy HOBOH CHCTEMOW BOCHPHUATHUS U CTapOH
CHCTEMOU IEMOHCTPAITNHU

Kyzna mbl xoTHM IpUiiTH
4. 3aueM Hy)KeH KauyeCTBEHHBIH ITUMPOBOH (WIpexe BCEro BHJIEO)
KOHTEHT B OKEaHapUyMe
4.1 Yrtobbpl moKazaTh HambOJIee WHTEpeCHbIE AaCIEKTHl ITOBEJEHUS
obuTaTeJiell, He IOCTYIIHbIE B JII000H MOMEHT Ha BBICTABKE
4.2 YToObI MOKa3aTh MPUPOJIHBIE 3aKOHOMEPHOCTH
4.3 YT0oOBI 3aMHTEPECOBATH MTOCETUTENSA MIPOJOJIKUTh B3aUMOJEHCTBIE
¢ okeaHapuymoMm IIOCJIE cBoero BU3UTA, NOJYYUTh MOBTOPHBIE
MIOCEIIeHMU .
4.4 KauecTBEHHOTO TEMATHYECKOTO KOHTEHTAa OYE€Hb MHOTO, U Bce
6oJIBIlIEe €r0 KOJIMYECTBO CBOOOAHO pacmpocTpaHsercsa. IIpobiema B
ero oTbope, BepuGdUKAINN U IPUBA3KE K KOHKPETHOH SKCIIO3UIUH
5. Kak gocraBuTh TakOW KOHTEHT /0 IOCeTUTessA IUPPOBON 3pbI — C
IIOMOIIIHI0 MOOMIBHOTO IIPHJIOKEHU A
Mob6uiapHOEe TpUIOKEHNE — 3TO He MOOWIbHAs Bepcus canra, a
MIOJIHOLIEHHBIN NHCTPYMEHT B3aUMO/IEHCTBUS € I10JIb30BaTEIEM
6. ITpesenTanusa MoOUIBHOTO ITpUyIoKeHUsA « OKeaHapUyM AKBaTHKa»
7. MexaHU3MBbI pacIpoCTPaHEHU IPUIOKEHU — IIPOJaka U MOJAMINCKA
Ha KOHTEHT
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SAVINGS ON ENERGY USE IN LSS? YES WE CAN!
van Tongeren A.J.G.
ATO Energysaving, Netherlands
aldo@ato-energysaving.com

The potential for energy saving in the life support systems
(LSS) in enormous. In many designs safety factors have been used
to secure a minimum of operational conditions. After having put
the LSS in operations, in many occasions the LSS is adjusted with
the intention to have a better match with the circumstances.
This may lead to new conditions for apparatus to perform in.
However, this new conditions could have their negative effects on
the efficiency of the system, leading to more energy use, more
noise, more maintenance and so more down time of the LSS.

Driven by global warming and the responsibility we have to
new generations, adjustments in our LSS for energy savings has
even more priority, leading to additional adjustments, stretching
the conditions for LSS to work in.

But what should we take into consideration if we make changes
to our LSS? What can we learn from other projects in which
research on energy saving has taken place already?

This presentation gives insides on effects of changes in LSS by
presenting results of recently made energy saving audits in
several European aquaria.

70



AKOHOMUA UCITIOJIBb30BAHUA QJIEKTPOIHEPI'
B CUCTEMAX KU3HEOBECIIEYEHUA (CXKO)?
ITO BO3MOZKHO!

BaH ToprepeH A.

ATO Energysaving, Heiimezen, HudepaaHnobt
Aldo@ato-energysaving.com

[Torenmuan SHepProcOepeKeHU B cucreMax
s)ku3Heobecreuenns (CXKO) orpomeH. Bo MHOTHX KOHCTPYKITUSIX
(akTOpel 06E30MMACHOCTH HCIOJIb30BAIUCh JJIA ODecredeHus
MHUHUMAJIbHBIX VCJIOBUH SKCIUTyaTanmuu. Ilocie moaxIroueHus
CXO B akBapumymMe OHHM HEPEJKO KOPPEKTHUpPYyeTCA B IeJIfaxX
obecrieueHuss 00Jiee ONTHMAJIBHOTO COOTBETCTBHSA KOHKDPETHBIM
obcTroATeILCTBAM. ODTO MOMKET IPUBECTH K BO3HUKHOBEHUIO
HOBBIX YCJIOBUH B paboTe ycTporicTB. OTHAKO 3TH HOBBIE YCJIOBUS
MOTYT OTPUIATEJIbHO MOBJIUATh Ha 3MEOEKTUBHOCTH CHUCTEMBI,
IIPUBO/ISI K TIOBBIIIEHHOMY 3HEPIONOTPeOJIEHUI0, YBETUUEHHUIO
YPOBHS IITyMa, He0OX0IUMOCTH O0Jiee 4acToro 00C/Ty:KUBaHUS H,
TakuM 0OpasoMm, yBennmdyeHunio Bpemenu mpocros CKO.

YuuTtsiBast r7106aIbHOE MOTEIIEHNE U HAIIly OTBETCTBEHHOCTD
nepes; TPAAYIIUMH TIOKOJEeHUsAMHU, 3amada Hamaaku CKO
Juisi  obecrieueHUsT BSHEProcOEepekeHuss MpHoOpeTaeT  elre
OOJIBIIIUM TPUOPHUTET, YTO IPUBOAUT K JIOMOJHUTEIHHBIM
KOpPPEKTHUPOBKaM, 3aTpyAHsonuM padory CKO.

YT0 7K€ MBI JIOJIKHBI YUUTHIBATh, €CJTH Mbl BHOCUM U3MEHEHHUS
B CKO? UYto MBI MOXKEM B3fTh HAa BOOPY:KEHHE U3 JAPYTUX
IPOEKTOB, B PaMKaxX KOTODPBIX YK€ ITPOBOJAUJINCH UCCIIEIOBAHMUS
I10 BHeprocOepe;KeHuIo ?

B goknazme Oyaer mpeacTaBJeH aHAIWU3  TOCJIENICTBUU
usmenenuii B CKO Ha I@puMepe pe3yJbTaTOB HEJABHO
MPOBEIEHHBIX ITPOBEPOK B  oOJlacTM  3HeprocOepekeHus
B HECKOJIBKUX €BPOIIEHCKIX OKeaHApHUyMax.
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SECTION "VETERINARY.
MARINE MAMMALS IN PUBLIC AQUARIUMS"

CEKIIVA "BETEPUHAPWA.

MOPCKHWE MUVIEKOIIMTAIOINMWE B YCJIOBUAX
IIYB/INYHbIX AKBAPUYMOB"

TO THE PROBLEM OF STUDYING THE
MYXOSPORIDIA LIFE CYCLES
Alexandrov A., Yunchis O.
Saint-Petersburg Public Aquarium, Russia
fish@planeta-neptun.ru

Mixosporidia are common parasites of marine and freshwater
fish, some species cause diseases. To cure diseases, you need
to know pathogens’ life cycle. Formerly it was thought that
myxosporidia had direct life cycle, without intermediate hosts. In
recent years, most experts come to realize that myxosporidia have
complex life cycle, in which invertebrate aquatic organisms are
involved. In St. Petersburg Aquarium in tanks with lionfish
(Pterois radiata) and foxface rabbitfish (Lo vulpinus) artificial
sea water is used, and there are no marine invertebrate present.

Upon arrival in lionfish and foxface rabbitfish strong infection
with plasmodia and spore stages of myxosporidia Ceratomixa sp
and Myxidium sp. was detected. The research of these lionfish
conducted in 8 years again showed a strong infection with
plasmodia and spore stages of myxosporidia, which caused biliary
obstruction. The examination of dying foxface rabbitfish,
conducted in 3 years of stay in the aquarium, showed a strong
infection of all foxface rabbitfish with spores and plasmodia
stages Ceratomixa sp. and Zhokella sp. The use of furozolidone
and metronidazole in foxface rabbitfish resulted in elimination of
plasmodia stages, but had no effect with spores. The possibility of
direct infection with myxosporidia is suggested.
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KIIPOBJIEME UCCJIEJOBAHW S TUKJIOB
PA3BUTHNA MUKCOCITIOPHINU

Anexkcannpos A.A., IOxunc O.H.
Canxm-Ilemep6ypeckuii Oxeanapuym, Poccus
fish@planeta-neptun.ru

MuKCOCIIOPUANHT SIBJISIIOTCSI pacmpocTpaHEHHBIMHU
mapa3uTaMy MOPCKUX U IPECHOBOAHBIX PbIO, HEKOTOPHIE BHBI
BBI3BIBAIOT 3a00JI€BaHUS. s YCIENTHON 60pBOBI

c 3a007€eBaHUAMU HEOOXOAMMO 3HAHHE HX I[UKJA Pa3BUTHUIL.
Panee cunTanoch, YTO IUKJI PA3BUTHUS MHUKCOCIOPUININ MPAMOMN
06e3 yuacThs TIPOMEXKYTOUHBIX x03sdeB. llociemHue rozbl
OOJIBPIIMHCTBO CHEIUAINCTOB CUHUTAET, UYTO IUKJI Pa3BUTHUA
MHUKCOCIIOPHUIUI CJIOKHBIH, B KOTOPOM Y4aCTBYIOT
O6ecrio3BoHOYHBIE THUApoOMOHTE.. B Cankr-IlerepOyprckom
OKeaHapUyMe B aKBapuyMax c Kpbuiatkamu (Pterois radiata) u
pbibamu Jicamu (Lo vulpinus) WCHOJIB3yeTcss HCKYCCTBEHHO
IIPUTOTOBJIEHHAsI MOPCKasi BOJa, B KOTOPOH OTCYTCTBYIOT
MOpCKHe 6eCII03BOHOYHBIE THAPOOHUOHTHI.

[Ipu moCTyIUIEeHHU KPBUIATOK U JIUC OOHAPYKEHO UX CHUJIBHOE
3apakeHre IJIa3MOJUIBHBIMM U CIOPOBBIMU  CTQIUAMU
Mukcocriopuauii Ceratomixa sp. u Myxidium sp. UccienoBanue
STUX KPBUIATOK, IPOBEAEHHOE Yepe3 8 JieT, yCTAHOBUJIO CUJIbHOE
3apakeHre IUIa3MOJINAIbHBIMU U CIOPOBBIMHU CTAJIUSIMH 3THX
MHKCOCTIODHU/INH, BBI3BABIIUX B3aKYIMOPKY >KETYHOTO ITPOTOKA.
UccenenoBanue MOTHOAOIIUX JIUC, MMPOBOAMMOE uepe3 3 Toja
npeObIBAHUA B OKeAaHApUyMe, YCTAHOBWJIO CHJIbHOE 3apakeHue
BCEX JIUC CHOpAaMH U  IUIA3MOJHAJIBHBIMU  CTAAMSAMU
mukcoctopusiuii Ceratomixa sp. u Zhokella sp. IlpumeHeHue
dyposonuoHa W TpUXOMOJIA Yy JIUC  CHOCOOCTBOBAJIO
YHUUTOXKEHUIO TIa3MOIUATIbHBIX CT/INH, HO He mMeso adpdekTa
JUIl  YHUUYTOKeHHsA crop. Ilpeamosiaraercss BO3MOXKHOCTD
MIPAMOTO 3apaKeHU MUKCOCIIOPU/IUAMH.
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THE PRESENCE OF BAIKAL SEALS IN MOSKVARIUM
Anpilova V., Bondar V., Komarova M.
Center for Oceanography and marine biology "Moskvarium", Russia
a.pavlova@moskvarium.ru

For many years the Baikal seals have been interesting of
scientists from many specialties, from hydroacoustics to ethology.
This is a unique and poorly understood species of animal.
9 Baikal seal live in the center of oceanography and marine
biology «Moskvarium» The oceanarium provides them
the necessary conditions for a comfortable stay. Care is carried
out by a large group of specialists, who monitor the quality of
water, feed, life and life veterinary inspection. Constant control
over the physical and emotional state allows experience in
conditions of this species in conditions of pool.

Thanks to the content of Baikal seals in an artificially created
environment, we have the opportunity to observe the features of
development, age, psychological and physical changes that are
difficult to track, studying animals in the natural environment.

Baikal seals adapt successfully to new conditions. It is
important to note that biological adaptation of each individual
took place at different time intervals. Seals are naturally very
timid, so they get used to contact with people for a long time.

Carrying out training of animals by means of an operant
conditioning method, with use of positive reinforcement, it was
succeeded to adjust with animals the confidential relations
necessary for their comfortable maintenance and carrying out
various medical manipulations, without harm to health.

After 5 years of maintenance, our specialists managed to adapt
the seal to regular contact, extraneous sounds and various
objects, as well as to reveal their cognitive potential and conduct
research on attention, memory and imagination.
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COJIEPKAHUE BAKAJIbCKUX HEPII
B MOCKBAPUYME

Annunosa B.B., bonzaps B.B., Komaposa M.C.
Ilenmp oxeanozpaguu u mopckoil buoaoauu «Mocksapuym», Poccus
a.pavlova@moskvarium.ru

Honrue ronpl balikasabCKoW HEPHOW HHTEPECYIOTCS YUYeHBIE
MHOTHX CIIEIHQIBHOCTEH, OT TUAPOAKYCTHUKU JO STOJIOTHUH.
ITO YHUKQJIBHBIH ¥ MaJi0 U3yUYeHHBIH BHUJ. B 1eHTpe
okeaHorpapuu U  MOpckoil  Omosormu  «MockBapuym»
cozepkarca 9 ocobeilt Oaiikasbckoi Hepmbl. OkeaHapuym
cHaOKaeT WX HEOOXOIUMBIMH YCJIOBHUAMU I KOMMOPTHOTO
MPOKUBAHUA. YXOJT OCYIIECTBJISIETCS  OOJIBIIION  TPYHIION
CHEIUATNCTOB, KOTOPBIE CJIEAAT 3a KA4eCTBOM BOZBI, KOPMA,
obecIieunBaoT JKUBOTHBIX Pa3IUYHBIMHU CpeZiICTBaMHU
oboramieHuss cpeAabl U IPOBOAAT BETEPUHAPHBIA OCMOTD.
ITocTOSIHHBIM KOHTPOJIb 32 (U3NYECKUM U 5MOIMOHAIBHBIM
COCTOSTHMEM II03BOJISIET HAKAIUIMBATh OIBIT B COJEPIKAHUU
JIAaHHOTO BHUJIA B YCJIOBUSX HEBOJIH.

Bbnaronapsa cozmepkanmio bailikaysbckue HepHbl B YCIOBHSAX
HUCKYCCTBEHHO CO3/IaHHOW cpefbl OOWUTAaHUS, MbI HMeEeM
BO3MOJKHOCTH HAO0JII0OIaTh OCOOEHHOCTH Pa3BUTHUS, BO3PACTHBIE,
MICUXOJIOTUYECKHEe U (PU3NUecKue U3MEHEHHSA, UTO CJIOKHO
OTCJIEUTD, M3y4asi >JKUBOTHBIX B €ECTECTBEHHOM cpefie.

BatikasibcKye HepIIbl YCIENTHO TPUCIIOCA0IMBAIOTCS K HOBBIM
yCJIOBUSIM. Ba)kKHO OTMETHUTh, YTO OHOJIOTUYECKas aJamnTaliys
KaKZ0M 0COOM IMPOXO/IMJIO C PA3HBIM BPEMEHHBIM WHTEPBAJIOM.
Hepmbl oT IpupoABI OYEHD MYTJIUBBI, IIO3TOMY JOCTATOYHO JIOJITO
IPUBBIKAIOT K KOHTAKTY C JIIOJbMH.

OcymiecTByisis TPEHUHT JKUBOTHBIX C IIOMOIIBIO MeTOo/a
ONEPAHTHOTO  KOHJAWIIMOHWPOBAHUSA, C  HCIOJIb30BAaHHEM
MIOJIOKUTEBHOTO MIO/IKpEeIIEH ], yJI0Ch HaJIaTUTh
C >KMBOTHBIMH JIOBEPUTEJIbHBIE OTHOIIEHUs, HEOOXOAUMBIE IS
UX KOMQOPTHOTO COJiep>KaHUA U IPOBEJEHUS Pa3JIMYHBIX
MEeIUITTHCKUX MAHUITYJISAIUH, 6e3 Bpeia /Il 3/T0OPOBBA.

Croyctsi 5 JieT cofiepKaHUsI, HAIIUM CHEHaJIUCTaM YZaJloCh
MIPUCIIOCOOUTh HEPIT K PETYJIIPHOMY KOHTAKTY, ITOCTOPOHHHUM
3ByKAM U PpA3JIMYHBIM IIpeAMeTaM, a TaK JKe PacKpbITh
VX KOTHUTHBHBIM IOTEHIHAJ U IPOBOJUTH HCC/IEIOBAHUA Ha
BHUMAaHUe, IaMATh U BOOOpaKeHHe.
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THE HISTORY OF RESEARCH THE COMPLEX FORMS
OF MARINE MAMMALS BEHAVIOR AND THE
POSSIBILITY OF USING CETACEANS
Starodubtsev Yu.

Moscow State University, Faculty of Biology, Russia
yustar@inbox.ru

In 1966, on the Bay of Cossack near Sevastopol, the
Oceanarium of the Navy of the USSR was created and the planned
study of marine mammals began. Moscow State University
named after M.V. Lomonosov was one of the first organizations
that began to work in the Oceanarium from the year of its
foundation. Our tasks were to study the behavioral features of
marine mammals, their learning ability and intellectual
abilities; development of methods for teaching animals
to perform service tasks as part of biotechnical systems and
to explore the possibility of their actual use as human assistants
in solving various problems.

The results of carried out research in these areas are given: the
ability of dolphins to tame, learn different skills is
determined. Possibility of dolphins choice of objects "on the
model": an unmistakable finding under the water of an object that
is identical with that shown both under water and over water. The
ability of the beluga whale to "express train" to recognize a given
object during an underwater search. Possibility of using the
dolphin of the previous experiment when selecting stimuli in the
likeness. The development of methods and results of studies on
establishing the ability to generalize in dolphins of bottlenose
dolphins, gray seals and Baikal seals is given.

We consider the development of our search biotechnical
system for the detection of non-sounded flooded products in
the open sea and the results of real attracting dolphins to search
for the open sea of lost objects using the created biotechnical
systems. Of particular interest is the direct communication
between human and the dolphin. Organization of human
interaction with dolphins is exist in Moskvarium.
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NCTOPUA NCCIIEAOBAHUNA CJIOZKHBIX ®OPM
INOBEJAEHMNA MOPCKHNX MJVIEKOIINTAIOIIINX
N BO3SMOKHOCTU CJIYKEBHOI'O
NCIIOJIB3OBAHUA KNTOOBPA3HBIX
Craponyb6iies FO./1.
MTY umenu M.B. Jlomonocosa, Buoaozuueckuil paxyavmem, Poccus
yustar@inbox.ru

B 1966 r. B Oyxre Kazaups moz CeBacromosieM ObUT CO31aH
Oxkeanapuym Boenno-Mopckoro ®mgora CCCP wu Havajsoch
IJIAHOMEPHOe H3Yy4YeHHe MOPCKUX MJIEKONHUTAIONUX. MOCKOBCKUM
TOCYy/IapCTBEHHBIN yHUBepcuteT uMeHn M.B. JlomoHOcOBa ObLI
OJTHOW W3 CcaMbIX IIE€PBBIX OpraHW3alUi, HadaBIed paboTaTh
B OkeaHapuyMe C rojila ero ocHOBaHW:A. Hamumu 3amadamu GbLUTO
HccyieloBaHue ocobeHHOCTEU MIOBeZIEHUS MOPCKHX
MJIEKOIIUTAOIIHX, 150:¢ crIocoOHOCTH K 00y4eHUI0 u
WHTEJUJIEKTYAJIBHBIX CIIOCOOHOCTEH; pa3paboTKa METOAUK O0yueHHUs
JKHBOTHBIX  BBIIIOJIHEHWUIO  CJIYKEOHBIX  337]ad B COCTaBe
ouorexunueckux cucreM (BTC) m mcciemoBaHre BO3MOMKHOCTH HX
PEaJIbHOTO WCIIOJIB30BAHUS KAK IIOMOIIHUKOB 4YeJIOBEKa IIpU
pelleHnH pa3JInYHbIX 3371a4.

IMpuBojATCA  pe3yabTaThl  IPOBEAEHHBIX  HCCJIEAOBAHUU
B YKa3aHHbBIX HAIIPaBJIEHUSAX: OIpezieeHa CIIOCOOHOCTh JeTh(OHUHOB
K TpUPYYEHHIO, OOYyYEHUI0 Pa3JIUYHBIM HaBbIKaM. B03MOKHOCTH
ocylecTBJIeHU JiebdpruHamMu adajmHaMu BEIOOpa MPEIMETOB «II0
obpasity»: 6e30IMHO0YHOMY HAXOKIEHHWIO IO/ BOMOH OOBEKTa,
OZIMHAKOBOTO C IIOKAa3aHHBIM KaK IIOJ, BOJZIOM, TaK M HaJi BOJOM.
CriocoOHOCTh OeIyXH K  «BKCIpecc-O0y4eHHI0» PacIiO3HaBaTh
3aZlaHHBI  OOBEKT TIPH IOJBOAHOM IIOMCKE. BO3MOXKHOCTDH
WCITOJIb30BaHUs JIeJIbUHOM IPEBIIYINIEro OIbITa IPU BBIOOpE
paszapaxkuresnieil o noxoburo. ITpuBoauTes pa3paboTka METOAUK U
pe3yJIbTaThl HCCJIEIOBAHUN [0 YCTAHOBJIEHHUIO CIIOCOOHOCTU
K 0000meHn0 y nAeabGUHOB adasvuH, CephIX TIOJIEHEH U
OaliKaJbCKUX HEPIIL.

PaccmaTpuBaeTrcs pa3zpaboTka HaMU ITOMCKOBOM OMOTEXHUYECKOU
CHUCTEMBI OOHApYKEHHUsI HEO3BYYEHHBIX B3aTOIJIEHHBIX W3/IeJIHi
B OTKPBITOM MOpE U Pe3yJIbTaThl pPEaJTbHOr0 MPUBJIECYEHUA
JesIbUHOB JIJIi TIOMCKA B OTKPBITOM MOpE YTEPSHHBIX OOBEKTOB
¢ mpuMeHeHneM coznanHou BTC.

Oco0ObIi1 WHTEpec IpeACTaBysieT HEeMOCPEJICTBEHHOE OOIIeHne
4yesioBeKka U JesnbbuHa. Opranuszanus B3auUMOJEUCTBUA UeIOBEKa
¢ nenbduHamu B MockBapuyme, Mocksa, BBII.
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VETERINARY DIAGNOSTIC MEASURES AIMED
AT PRESERVING THE WELFARE OF CETACEANS
IN AN ARTIFICIALLY CREATED ENVIRONMENT
Suvorova 1., Ponomarenko M.
Moskvarium, Russia
1.suvorova@moskvarium.ru

Veterinary care is an integral part of the content of any species
of animals, and marine mammals are no exception. But when
working with cetaceans, there are specific features and difficulties
that a veterinarian has to face. Among them we can distinguish:
the aquatic habitat, anatomical features, significant variability in
the indicators of laboratory studies, masking the symptoms of
diseases and complex social behavior. Considering all these
factors, regular monitoring of animal health is required, which
includes: physical diagnosis, hematological, cytological,
microbiological studies, as well as special diagnostics (ultrasound,
endoscopy).

This article presents a set of planned veterinary diagnostic
activities at our center, the totality of which allows us to identify
the individual characteristics of the animal, namely: behavioral,
anatomical, clinical differences, make up a personal hematologic
profile of the individual, and timely detect physiological and
pathological changes in the animal's health. Control studies with
special conditions of the body, such as: illness, stress, adaptation,
pregnancy, etc., give more insight into the flow of these processes.
As practice shows, early diagnosis of diseases can reduce the risks
and costs of cetacean treatment, and the planning of regular
diagnostic procedures - to streamline the operation of
the aquarium's veterinary service.
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BETEPUHAPHDBIE IMATHOCTNUYECKUE
MEPOITPUATHUA, HATIPABJIEHHBIE
HA COXPAHEHWUE BJIAT'OITIO/IYUN A

KNTOOBPA3HDBIX
B ICKYCCTBEHHO CO3/IAHHO¥ CPE/IE
CyBoposa U.B., [Tonomapenko M.B.
Mocxeapuym, Poccus
1.suvorova@moskvarium.ru

BerepuHapHBI yYXOZT - HEOTheMJIEMAS 4YacTh COJAEPIKAHUSI
JIIO00OTO BHUJIA JKUBOTHBIX, W MOPCKHE MJIEKOIUTAIOIINE He
ABJIAIOTCA UCKIoueHHeM. Ho mpu pabore ¢ KHUTOOOpa3HBIMU
CYIIIECTBYIOT CBOHU cIenuduuecKkrue 0COOEHHOCTU W TPYAHOCTH,
C KOTOPBIMU TIPUXOJUTCS CTAJIKHUBATHCA BETEPUHAPHOMY
cuenuaynucty. Cpeli HUX MOJKHO BBIZIEJIUTh: BOJHYIO Cpemy
obuTaHUs, aHATOMUYEeCKHe OCOOEHHOCTH, 3HAYUTEJIbHYIO
BapuabeJIbHOCTh ITOKa3aTesiell J1abopaTOPHBIX HCCIIeOBaHUH,
MAaCKHpPOBaHHE CUMIITOMOB 3a00JIEBAHUH U CJIOJKHOE COIIHAJIBHOE
MOBeZleHre. YUYWTBhIBasg Bce OTH (HAKTOPBI, HEOOXOAUM
PEryJIIpHBIE MOHHUTOPHHT COCTOSIHUSL 37I0POBBbs  KUBOTHBIX,
KOTOPBIM BKJIIOWaeT B cebA: (QUBMKAIBHYIO JUArHOCTUKY,
reMaToJIOTUYECKHE, ITUTOJOTHYECKHE, MHUKPOOHUOJIOTHYECKIE
HCCIIEJIOBAHUSA, a TaKKe CIeluaIbHylo auarHoctuky (Y3U,
SHIOCKOIIMYECKHE UCCIEIOBAHMS).

B maHHOU craThbe IIpeACTaBJE€H KOMILJIEKC IIPOBOJAWMBIX B
HaIlleM I[eHTPe IUJIAHOBBIX BETEPUHAPHBIX JIHATHOCTUYECKUX
MEPONIPUSITUH, COBOKYITHOCTh KOTOPBIX TIO3BOJISET BBIIBUTH
UHAUBUyaIbHbIE OCOOEHHOCTH JKMBOTHOTO, a HMEHHO:
MOBe/IEHYECKe, aHaTOMHYEeCKUe, KJIUHUYECKUE PpPas3Iudusd,
COCTaBUTh IEPCOHAJIBHBIN IeMaTOJIOTUUEeCKUH Mpoduiab ocodu,
CBOEBPEMEHHO BBISABJIATH (PUBUOJIOTHYECKUE U TATOJIOTHUUECKHUE
U3MEHEHUSI COCTOSHHSA 370POBbS JKUBOTHOTO. KOHTpOJIbHBIE
HCCJIEZIOBAHUS TIPU OCOOBIX COCTOSTHUSX OPraHM3Ma, TaKUX KakK:
0oJie3Hb, CcTpece, ajlanTanus, OepeMeHHOCTb U TIp. JIaeT OOJIbIIE
IIOHUMAaHHUsA O TEeUYeHWH OJTUX IIpoleccoB. Kak ImoOKasbIBaeT
IpaKTHKa pPaHHAA JUAarHOCTHKA 3a00JIeBaHUH  TO3BOJISET
CHU3UTh PHCKHM U pacxXojbl Ha JieueHHe KHUTOOOPa3HBbIX,
a IUIAaHUPOBAHHWE PETYJISAPHBIX JUATHOCTUYECKUX IIPOIESYD -
paIOHAIU3UPOBATH paboty BETEPHUHAPHOU CITYKOBI
OKeaHapuyMa.
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HEALTH HAZARDS FOR STUFF WORKING WITH
OBJECTS OF ORNAMENTAL FISH-FARMING

Yunchis O., Alexandrov A.
Saint-Petersburg Public Aquarium, Russia
fish@planeta-neptun.ru

Working with aquatic organisms without special protective
precautionary measures eventually may lead to infection of
the staff with pathogens of bacterial gastrointestinal and other
infections. The possibility of infection increases when wounds
and injuries caused by thorns and sharp fish fins occur. The fish
imported from Southeast Asia are especially dangerous.
When working with certain types of food, allergy and mycosis
occur. Freshwater and marine fish that have poisonous glands
can become a source of allergic diseases, pain shock, paralysis,
and even death. Staff involved in ornamental fish-farming should
be informed of the possible negative consequences of working
with aquatic organisms and the need to observe precautions and
use special protective measures.
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OITACHOCTBb HAHECEHMNA BPE/IA 310POBBIO
IIEPCOHAJIA, PABOTAIOIIIEI'O
C OBBEKTAMMUM JTEKOPATHBHOI'O PBIBOBO/JICTBA
I0Onunc O.H., AnekcanzipoB A.A.
Canxm-Ilemep6ypeckuil Oxeanapuym, Poccus
fish@planeta-neptun.ru

IIpu paboTe ¢ ruapoOHOHTaMH 6€3 CIelHaTbHBIX Mep 3aIUThI
CO3IAI0TCA YCJIOBUS 3apakKeHUs OOC/Ty’KHBAIOIIEro IepcoHasa
BO30OyIUTENAMU  OAKTEPUAIBHBIX  JKEIYJOYHO-KUIIEYHBIX U
Ipyrux WHOQEKNui. Bo3MOKHOCTh 3apa’keHUs BO3pACTaeT IPHU
TpaBMaX, HAHOCHMBIX YKOJAMH{ IIHIIOB K OCTPHIX KOCTeH
IUIABHUKOB PbIO. OcoOyl0 OmMacHOCTh TMPEJCTABJISIOT PBIOHI,
3aBo3uMble w3  IOro-Bocrounodt Aswmu. Ilpm  pabore
C OTIPe/IEIEHHBIMY BHUJIAMHU KOPMOB BO3HUKAIOT aJIJIEPTUUECKHE U
rpubkoBble 3abosieBaHUs. [IpecHOBOJHbIE M MOPCKHE PHIOBI,
UMeIOIe SI/IOBUTHIE JKeJIe3bl, MOTYT CTaTh WCTOYHUKAMU
aJleprudeckux 3aboJieBaHUM, OO0JIEBOTO IIIOKA, IapainyeH,
JIeTAIBHBIX HucxonoB. IlepcoHasn, paGotatonuii B cdepe
JIEKOPAaTUBHOTO PBIOOBOJCTBA, HEOOXOAUMO HHGOPMUPOBATH
0 BO3MOKHBIX HEraTUBHBIX MTOCJIE/ICTBHSX paboThI
¢ TUAPOOMOHTAMH U HEOOXOJMMOCTH COOJIFOAATh  MEPHI
MIPEIOCTOPOKHOCTH, a TaK)Ke TII0JIb30BaThCSA CIIEIUATbHBIMH
Cpe/icTBaMU 3alUTHI.
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SECTION "MODERN APPROACHES TO DESIGNING
AND BUILDING AQUARIUMS"

CEKIIMA "COBPEMEHHDIE ITOJIXO/IbI
KITPOEKTUPOBAHWIO, CTPOUTEJ/IBCTBY

N KCILVIYATAITIN OKEAHAPUYMOB"

BIOTOPE CORRECT DECORATION IN PUBLIC
AQUARIUMS IS THE FUTURE OF AQUARIUM DESIGN
Bleher H.

Aquapress di Heiko Bleher, Miradolo, Terme (Pavia), Italy
aquapress@aquapress-bleher.it

The design to build modern aquariums to be changed and this
applies also to the species composition, which must be 100%
biotope correct, no mixtures of fishes or invertebrates from
different habitats should be allowed. And attractiveness for
visitors must entirely be based on detailed biotope description,
with (increasing collection of) species from the habitat. A biotope
correct aquarium, for which I give some examples, must be
cultural correct information of the land, river, creek,
surroundings and people living there (or that have lived).

I will also talk about the optimum of transportation for the
hydrobionts, the details to pay attention to avoid losses.
Some times the most modern or innovative technology is not the
answer for every hydrobiont, and I will show some samples.
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ITPABIJIBHOE O®OPMJIEHUE BOTOIIA
B OKEAHAPUYMAX - BYAYIIEE IN3ANHA
AKBAPUUYMA

biexep X.
Aquapress di Heiko Bleher, Mupadono, Tepme (Ilasus), Hmaaus

aquapress@aquapress-bleher.it

JlnzaliH COBpEMEHHBIX AaKBAPHUYMOB JIOJIKEH H3MEHUTHCHA, U
9TO TaK»Ke OTHOCUTCA K BHUZOBOMY COCTaBY, OH JIOJDKEH Ha 100%
JIOCTOBEPHO OTpakaTb OWOTOI, B KOTOPOM He JIOIIyCKAaeTcs
HUKAKOTO CMeIIeHUs PbIO MK 6ECTIO3BOHOYHBIX U3 PAa3HBIX MECT
obutanus. IIpuBJIeKaTeSILHOCTD JJIsI IIOCETHUTENIEH IOJIKHA
I[EJINKOM OCHOBBIBAThCS HA IOAPOOHOM ONMUCAHWUU OuOTOma
C YJYEeTOM YBEJHYEHUS KOJUIEKIUM PA3JIMYHBIX  BUJIOB.
[IpaBUIBHBIN ¢ TOYKH 3peHHsA OHOTONA akBapuyMm (HECKOJIBKO
IpuMepoB OyAyT TpPUBEJNEHbI B BBICTYIUIEHHHU) JIOJDKEH
IIPEIOCTABIATh TOYHYI0 HHGOPMAIUIO O 3€MJIe, PEKE, PYJbe,
OKPECTHOCTSX U KUBYIIHX (MU ITPOKUBABIINX) TaM JIOJISAX.

B noxnage Ttakke OyZer 3aTPOHYT BOMIPOC ONTHUMAJIBHON
TPAHCIOPTUPOBKH THUAPOOHMOHTOB C yKa3aHUEM, HA UTO HYXKHO
o6paTuUTh BHUMaHUE, YTOObI M30ekaTh MoTephb. MIHOrIA camble
COBpPEMEHHbBIE WJIM WHHOBAI[MOHHBIE TEXHOJIOTUHM HE IOAXOSAT
TS KOHKPETHOTO TUAPOOHOHTA, 4TO Oyner
MIPOIEMOHCTPUPOBAHO HA MIPUMeEpPAX.
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TECHNOLOGY AS AN ENHANCEMENT
TO THE MODERN DAY AQUARIUM
Hamilton P.

Okyanus Akvaryum Insaat Ith. Ihr. Ltd. Sti., Turkey
kose@oceanaquarium.com

As the aquarium industry continues to grow globally,
we explore the many ways in which modern technology can be
used to enhance the customer journey.

Do the digital elements have a place in these natural settings?
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TEXHOJIOTHUA YCOBEPIIIEHCTBOBAHUA
COBPEMEHHOI'O AKBAPUUYMA
I'amuapTOH I1.

Okyanus Akvaryum Insaat Ith. Ihr. Ltd. Sti., Typyus
kose@oceanaquarium.com

B ycnoBuaAx pa3BUTUA aKBAapUYMHON HHIYCTPHUU IIO BCEMY
MUpPYy MBI U3y4aeM MHOXKECTBO CIIOCOOOB HCIIOJIB30BAHUA
COBPEMEHHBIX TEXHOJIOTHH /IS YIIyUIIeHUs YCIOBUN ITEPEBO30K.

Ectp 11 mMecTO I_II/I(i)pOBBIM TEXHOJIOTHUAM B €CTECTBEHHBIX
yCJIOBUAX?
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THE OPTIMIZATION OF EXPLOITATION COSTS
OF THE AQUARIUM EXPOSURES
Kazakevich A.

Aqua Logo Engineering, Moscow, Russia
kazakevich@aqualogo.ru

In my report I will consider the main decisions on which depends the cost of
exploitation of the exhibition, the timing and mechanisms of their adoption and
the typical consequences.

1. What determines the costs of the exploitation?

1.1. The general design decisions — the structure of the building,
its ergonomics, the engineering networks, the combination of the exposition
with rooms with other functions,

1.2. The conceptual decisions — the types of exposed inhabitants,
the proportion of marine and cold-water exposures, the sizes and diversity of the
collection, the regulatory requirements,

1.3. The technological design decisions — the selected filtration scheme,
the need for electricity, water supply and sanitation, the number of filtration
circuits,

1.4. The exploitation methods — the choice of technological and ichthyologic
team, the technology of making financial decisions, the planning system.

2. What is included in the cost of exploitation?

2.1. Water and electricity;

2.2. The fodder. It is very important and difficult to estimate the quality,
the diet and the cost of the fodder. The feeding costs are constantly rising over
the time due to biomass growth. The large fodder buyers have an advantage in
its selection and cost;

2.3. The consumable materials critically needed for maintaining the water
quality (salt, coal, various chemicals, UV-lamps). This group of expenses is easy
enough to accurately calculate and put into the budget;

2.4. The spare parts and high-wearing components (SPIA and HWC), as well
as unforeseen repair costs;

2.5. The replenishment of the collection. It is possible to calculate and
necessary to provide. The staff or the management company need to be motivate
for the longevity of the inhabitants;

2.6. The staff working with animals and visitors.

3. How can one influence the expenses of an already existing exhibition?

3.1. The reduction in the consumption of sea water,

3.2. The association of aquariums into the system,

3.3. The development and enlargement of the staff qualification,

3.4. The planning and dispatching,

3.5. The investments into quarantine and treatment of inhabitants.

Conclusions: The significant part of the costs of subsequent exploitation is
laid yet at the stage of its design. However, there are reasonable methods of their
optimization in the process of the exploitation without deterioration of the
appearance and quality of life of the inhabitants.
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OIITUMM3AIINA IKCIVIYATAITMOHHBIX
PACXOJ10B AKBAPUYMHBIX SKCHOBI/IHI/Iﬁ
KazakeBuy A.

Axea Jlozo Unxcunupune, Mockea, Poccus
kazakevich@aqualogo.ru

B cBoeM [i0KJIaZie 1 PACCMOTPIO OCHOBHBIE PEIIEHUs, OT KOTOPBIX 3aBUCUT
CTOMMOCTH 3KCIUTyaTalliy SKCIO3UIINHU, CPOKH M MEXaHU3Mbl UX NPUHATHA U
XapaKTepPHbIE ITOCIEICTBUS

1. OT Yero 3aBUCUT CTOMMOCTD SKCILTyaTaI[UH ?

1.1. OT oOIMX TPOEKTHBIX pEIIeHHH — YCTPOHCTBO 3JaHUA, €ro
5PrOHOMUYHOCTb, WH)KEHEPHBIE ceTH, COBMEIIEHHE SKCITO3ULINHU
C IIOMEIEHUSAMH JIPYTOr0 Ha3HAYEHUsT

1.2. OT KOHIENTYyaJbHbIX PEIIEeHUA — BUIBI SKCIIOHUPYEMBIX OOHUTaTeseH,
JIOJII MOPCKUX ¥ XOJIOHOBOJHBIX 3KCIO3WIIMH, pa3Mepbl U paszHOOOpasue
KOJLJIEKI[UH, TPeOOBAHUS PETYIUPYIOIIUX OPTaHOB

1.3. OT TEXHOJIOTUYECKUX TIPOEKTHBIX PeEIIEHUNH — BbIOpaHHAsA CxeMa
¢uinbTpanuy, MOTPEOHOCTH B JJIEKTPUYECTBE,  BOAOCHAOXKEHUU U
BOJIOOTBE/IEHUH, KOJTUYECTBO KOHTYPOB (DUIIBTpAIIUH

1.4. OT crnocobOB 3KCIUIyaTallUM — BBIOOD TEXHOJIOTHYECKOM U
UXTHUOJIOTUYECKOH KOMaH/Ibl, OT TEXHOJIOTUY IPUHATHSA (PUHAHCOBBIX PEIIEHUH,
CHCTEeMBI IUIAHUPOBAHUS

2. V13 4ero cKJI1aJ{bIBAE€TCSA CTOUMOCTD KCILTyaTAIIH

2.1. Bopa u anextpuuecTBo

2.2. Kopma. OueHp BaKHO (M CJI0KHO) B3BECUTb KAuyeCTBO, PAIlMOH W
CTOMMOCTH. Pacxofbl Ha KOpMa MOCTOSIHHO PAacTyT CO BpeMeHEeM H3-3a pocTa
6romacchl. Bosipliivie OKymaTe/ii KOpMOB UMEIOT MPEUMYIIIECTBO B UX BBHIOOpE
¥ CTOMMOCTH

2.3. Pacxo/iHble MaTepuaibl, KpUTHUECKH HEOOXOAUMBIE /I MOZAepsKaHus
KayecTBa BOJBI (COJIb, YTOJIb, PA3/IMYHbIE XUMUKATHI, Y(P-IaMIIbl). DTy TPYIIILY
PACXO/I0B JIETKO JJOCTATOYHO TOUHO PACCUUTATh U 3aJI0KUTH B OIOKET

2.4. 3amacHble YacTH U ObICTpOM3HAIIWBAWOINKeECs KoMoHeHThl (BUIl u
BU134), a Tak:ke HENPeIBUAEHHBIE PACXO/IBl HA PEMOHT

2.5. BocmonHenwe KoJUleKIMH. MOMKHO  paccuMTarh, HeOOXOAUMO
TpeaycMOTpeTh. IlepcoHay WJIM YIpaBJsomas KOMIIAHUA JIOJDKHBI OBITh
3aMOTHBHUPOBAHBI HA JIOJITOJIETHE OOUTATEIEH

2.6. IlITaT COTPYAHUKOB, PaGOTAIONIUX C 3KUBOTHBIMH U TIOCETUTEISIMU

3. Kak M0OXHO MOBJIMATH HA PACXO/IBI HA Y2Ke CYIIECTBYIONIYIO SKCIIO3UIIHIO

3.1. CokpariieHrie moTpebaeHns MOPCKOM BOJIBI

3.2. O0beIMHEHIE AKBAPDUYMOB B CHCTEMBI

3.3. IloBblllIeHNEe U paclIupeHue KBanUKaui nepcoHasa

3.4. I[InaHupoBaHME U AUCHETYEPUBALIH

3.5. IHBeCTHIIMY B KapAaHTUHUPOBAHUE U JIeUeHHe oOuTaTesen

BoiBozibl: 3HAUUTEIbHAS YACTh PACXOIOB HA IMOCIEAYIONIYIO SKCILIyaTaIHIo
3aKJIaJ[bIBAETCS ellle Ha CTaJiNk ee MpOoeKTHpoBaHUsA. OJHAKO CYIIECTBYIOT
000CHOBAaHHBIE METOABI MX OINTUMU3AIAKN B IIpOIfecce OKCIUIyaTal[uu
6e3 yXy/IIIIeHUs] BHEIITHETO BU/IA U KAUYECTBA JKU3HU OOUTaTEIEeH.
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DESIGN AND CONSTRUCTION
OF EXHIBITS FOR SHARKS
Smith M.
New England Aquarium, Central Wharf, Boston, MA, USA
msmith@neaq.org

Sharks have specific anatomical and physiological constraints
that strongly influence the suitability of an aquarium for their
successful display and flourishing. When designing an exhibit for
sharks it is critical to:

(1) provide a sufficient horizontal swimming dimension;
(2) provide corners >90° and no obstructions mid-water;
(3) provide clearance above the water surface;
(4) ensure no sudden changes in illumination;
(5) ensure no electromagnetic fields or stray voltage; and
(6) ensure no noise or low frequency vibrations.
Water treatment systems must:
(1) remove toxicants (e.g., chlorine, metals);
(2) remove particulates (organic & inorganic); remove dissolved
organics (i.e., carbon);
(3) remove inorganic nutrients (e.g., ammonia);
(4) balance gases (i.e., O,, CO,, and N,);
(5) disinfect the water (i.e., reduce numbers of pathogenic
microorganisms);
(6) stabilize temperature within an acceptable range; and
(77) stabilize pH within an acceptable range.

In addition, for sharks to thrive, an appropriate infrastructure,
a well-trained husbandry team, and robust standards of practice
must be in place.
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JANU3AMH 1 CTPOUTE/IBCTBO AKCITO3UIINI
JJIA AKYJIL
Cvut M.
Axsapuym Hoseotlt Aneauu, bBocmon, Maccawycemc, CIIIA
msmith@neaq.org

Ayl uUMeOT  crnenuduyeckre — aHATOMUYECKHe U
¢dusmosiornueckrie 0cOOEHHOCTH, KOTOpble B 3HAYUTEIHHOU
CTelleHU BJIUAIOT Ha IMPUEMJIEMOCTh aKBapuyma i HX
YCIIEIHOTO 3KCIIOHUPOBAaHUA U 0JIATOTOJIyYHOTO PAa3BUTHA.
[Ipu MpOEKTUPOBaHUM SKCIIO3UIINH JIJIS AKyJI KpalHe BaXKHO:

(1) obecreuuThb JIOCTaTOYHOE MIPOCTPAHCTBO IS
TOPU30HTAIHHOTO ILIABAHUA;

(2) obecreyuTh YIJIBI CBBIIIE QO° U OTCYTCTBUE IPEISTCTBUHN B
CPEIHEM CJIOE BOJIBI;

(3) obecnieunTh 3a30p HAJ| IOBEPXHOCTHIO BOJIBI;

(4) obecrieunTh OTCYTCTBUE PE3KUX H3MEHEHUH B OCBEIEHUH;

(5) obecneunTh OTCYTCTBHE 3JIEKTPOMATHUTHBIX IIOJIEH WJIU
paccesTHHOTO HANPSIKEHUS; U

(6) obecreyuTh OTCYTCTBHE IIIyMa FJIM HH3KOYACTOTHBIX
BUOpaIuu.

B nporiecce moaroToBKM BOIbI HEOOXOAUMO:

(1) ymanuTh TOKCHYHBIE TTpUMecH (HApuMep, XJIOp, METAJLUIb);
(2) ymanuth wacturpl (OpraHMYecKHe W HeOpraHHYecKue);
yJIJINTH PACTBOPEHHBIE OPTAHUYECKHE BEIECTBA (YTIEPO/);

(3) ymanuTh HeOpraHWYECKHWE  MHTATEJbHBIE  BEIECTBA
(Hmampumep, aMMHUaK);

(4) obecmeuuTh COOTHOIIEHHE Ta30B, HEOOXOAUMEIE JIJIA
HoAnUTKH cucreMbl (T.e. O,, CO.u N,);

(5) nesundunupoBath BOAy (T.e. YMEHBIIUTb KOJIUYECTBO
MIaTOTeHHbIX MUKPOOPTaHU3MOB);

(6) cTabuu3upoBaTh TEMIIEPATYPy B IPHUEMJIEMOM /IHANIa30HE; U
(77) crabunusupoBaTh pH B mpuemseMoM Juamna3oHe.

Kpome Toro, pgna obGecniedeHuss KOMGOPTHBIX YCIOBUM
COZIep?KaHUs aKyJ JOJDKHA OBITh CO3/1aHA COOTBETCTBYIOIIAS
MHPPACTPYKTYPa, XOPOIIO IOATOTOBJIEHBI CHEIUAINCTBI 10
COZIEP’KAaHUI0, A TaKKe BHEJPEHbl HaJeKHbIe CTaH/ApThI
MPaKTHKH.
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ULTRAVIOLET RADIATION FOR ANIMALS.
ROBUST AND WATER PROOF DEVICES OPERATING
FROM A SAFE DISTANCE

Sycheva E.
LGH Leuchen-Groffhandel GmbH, Germany

ESycheva@lgh-licht.de

In their natural habitat marine mammals, birds, reptiles and
other animal species are used to intensive natural solar
irradiation containing UVB radiation. It helps them to produce
vitamin D3 to prevent skin and bone diseases.

Normal, customary luminaires with metal halide lamps, as a
rule, do not emit any UVB radiation at all.

Our UV radiation devices simulate the natural radiation of the
sun and help animals create vitamin D3, which is of vital
importance for their health, growth and survival. A wide range of
combinations of different ballasts, reflectors, colours and
wattages enables us to provide tailored solutions for almost any
species and any animal enclosure.

Benefits of our UV Master series:
« Dust tight devices in protection type I, suitable for areas with
high humidity, e. g. with irrigation systems (IP65/I1P66)
« Rugged, powder coated housings made of high quality die-cast
aluminium with impact resistance IK 08
« Skylight version with very high UVA and UVB output serves as a
perfect supplement to an existing lighting system and is designed
to be switched on by the hour
« Daylight version produces UV radiation and high quality light
for illumination at the same time. Bulbs with extra-long service
life
« High pulsation rates can be achieved with electronic ballasts
» Adaptable to different working distances by simple change of
reflector
» Long service life
« Easy replacement of UV bulbs
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YJIbBTPA®UNOJIETOBOE NU3/IYUYEHUE
JJI 3JKUBOTHBIX BHE ECTECTBEHHOI
CPEJAbI OBNUTAHUA
ChlueBa J.B.

LGH Leuchen-Grofthandel GmbH, I'epmanus
ESycheva@lgh-licht.de

BosiHple MilekONUWTAOINMeE, PENTWINW, OTULBl U JIpyTHe
obUTaTeNN COMYTCTBYIOIUX OKCIHO3UIMA B OKeaHapUyMax
MOABEPKEHBl B IPUPOAHBIX  YCJIOBUAX  HHTEHCUBHOMY
COJTHEYHOMY OCBEIIeHUIO.

CrekTp COJIHEUYHOU paialiiy COAEPKUT IPUMEPHO 5,6% YPA
u 0,4% YO®b nyueii. Ha mpakTtuke Mbl 3adacTyio HabOJIIOmaemM
CoJlep?KaHNe >KUBOTHBIX B 3aKPBITHIX OaccelHax WJIM BOJIbEpax
TOJIBKO C UCKYCTBEHHBIM OcBeleHreM. OObIYHbIE CBETUJIBHUKH C
MeTaJUIOTaJIOTEHOBBIMU  JIAMIIAMU  BBICOKOTO JIaBJIE€HUA He
BOoCIpou3BOAAT Y®B Jsyun, HeoOXoAuMble /I CHUHTE3a
xoJiekasnbiudeposia (Burtamus D3).

Buramun D3 oTBeuaeT 3a BcackIBaHMe Kaiblius u ¢pocdopa us
IPOJYKTOB INHUTAHUs, PEryJsAlUi0 OOMEHHBIX IIPOIECCOB,
CTUMYJIALUIO CUHTE3a ps/ia TOPMOHOB.

HexBaTka 5TOro BUTAaMHHA IPUBOAUT K PAXUTY, JIOMKOCTU
KOCTEM, KOXKHBIM OOJIE3HSIM U T.JI.

Msbr npemyaraem «JjedebHbIe» cBeTwIbHUKH UV-Master ¢
JIaMIIaMH{, SMUTHPYIOIIUMH B 00JIaCTU BHUIMMOTO CIIEKTpPa U C
BBICOKHMM BBIX0J0M B o0s1acTi YOA u YOB.

Takum 06pa3oM, OTHOBPEMEHHO PEIIaeM BOIPOC OCBEIEHUS
SKCITO3UITUH B 00ecIieueHus ;JKUBOTHBIX Y®-b usiyueHuem.

IIpenmymecrsa cepuu UV-Master:

» Bo3MOKHBIN AHana3oH OT 70 A0 2000 Bt

e Ilpounsle ypaposamuTHble kopmyca IKo8, Bimaro- u
nbUteHenponuiiaemMele [P65/IP66, 03BOJIAIOT 3KCILIyaTHPOBATh
IpUOOPHI B YCJIOBUAX MOBBIIIEHHOHN BJIAXKHOCTU

« Skylight Bepcuss ¢ oueHb BBICOKMM BbIXOZIOM YPA u YOb
Ipe/lHa3HaUeHa /i1  KPAaTKOBPEMEHHON  JOTOJHUTEIbHOU
MIOZICBETKU B BOJIbEPAX C UMEIOIUMCS OCBellleHUEM

» Daylight Bepcusi MOKeT HCIIOIB30BAThCA OJHOBPEMEHHO IS
JIEYeHUs U MTOCTOSTHHOTO OCBEIeHUs Y KUBOTHBIX

e CrnenmanbHoe Y®-mpomyckamollee CTeKJIO ¢ 3alUTHON
pellIeTKOU OTCeKAeT KECTKUH yIbTpaduroser

» B0o3MOXKHOCTh SKCIUIyaTaIl[UH C 3JIEKTPOHHBIM 0AJIJIacTOM JJIA
BHU/IOB C YaCTOTOU 3PUTEIBHOTO BOCIPUATHA 70 300 I'11.

91



SECTION "WORK WITH VISITORS"

CEKIINA "PABOTA C IIOCETUTE/IAMMN"

SUGGESTIONS FROM HEIKO BLEHER TO ATTRACT
AND EDUCATE MORE VISITORS
Bleher H.
Aquapress di Heiko Bleher, Miradolo Terme (Pavia), Italy
aquapress@aquapress-bleher.it

To attract different categories of visitors, including youngsters,
children from schools all over the country. It is essential to have
quarterly special events. Events that are unique like: having new
aquarium decoration with new species; having an extraordinary
rare new fish on display; having new information on habitats in
danger (or being destroyed), and this public aquarium is the
(only) one to have the endangered (extinct) species on display;
having breeding success with a new (or rare) species; or just
having a open day with new films. There must be regular
educational programs for ichthyologists and other scientists, or
those that want to be.

And such programs must be advertised in every media
possible, posters all over the city (cities), on buses and trains,
metro and elsewhere.
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IIPEJJIOXKEHUA OT XAMKO BJIEXEPA
ITO ITPUBJIEYEHIIO 1 OBYYEHHWIO BOJIBIIIEI'O
YUCJIA IIOCETUTEJIEN

biexep X.
Aquapress di Heiko Bleher, Mupadoao, Tepme (Ilagus), Hmaaus

aquapress@aquapress-bleher.it

YToOBl TpUBIEYb pPA3JIUYHBIE KATETOPUU IIOCETHUTEJIEH,
BKJIIOUAsl MOJIOJIE’Kh WM IIIKOJBHUKOB CO BCEU CTPaHbI, KpailHe
BA)KHO  OpPraHU30BBIBATh  €KEKBAPTAJIbHbIE  CIEI[UATbHbIE
MeporpusaTUs. Peub UAET 00 YHUKAIBHBIX COOBITUAX, TAKUX KaK:
OTKPBITHE II0-HOBOMY O(OPMJIEHHOTO aKBapHMyMa C HOBBIMHU
BUIaMU OOUTAaTesIeld; SKCIIOHUPOBAHUE HOBOUM PENKOU ITOPOJIbI
HEeOOBIKHOBEHHBIX PbIO; IPEIOCTaBJIEHHE HOBON HH(pOpManmu
0 MecTax OOWTaHWA, HAXOAANIUXCSA B omacHoctd (wan
YHUYTOKAaeMbIX), TPH BTOM B 3TOM (eIMHCTBEHHOM)
OKeaHapUyMe BBICTABJIEHBI Hcue3arolnye (BHIMUPAIOIINE) BU/IBL;
IIpe/icTaBJIeHNE ITPUMEPA YCIEITHOTO Pa3MHOKEHU HOBOTO (MK
pPEAKOro) BHAQ; WIM IPOCTO JieHb OTKPBITBIX JIBEpel
c JeMOHCTpanuwedl  HOBBIX  GUIBMOB. JO/DKHBI  OBITH
OpraHU30BaHbI peryysipHble 00pa30BaTeIbHbIE ITPOTPAMMBI JIJIS
HXTHOJIOTOB U APYTHUX YUEHBIX WJIU TE€X, KTO XOUeT UMH CTaTh.

Takue mporpaMmbl  JOJDKHBI ~ MAaKCUMQIBHO — IIUPOKO
pexsamupoBatbcss Bo Bcex CMMU, ¢ HapykHOU pekIamon
M0 BceMy Topoay (HECKOJIBKMM TropojaaM), B aBToOycax,
IIPUTOPOHBIX MTOE3/1aX, METPO U B IPYTUX MECTaX.
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PRIMORSKY AQUARIUM -
INNOVATIVE REGIONAL SITE FOR PROMOTION
OF THE MARINE BIOLOGY SCIENCE

Chernykh T.
Primorsky Aquarium - National Scientific Center of Marine Biology

of the Far Eastern Branch of the Russian Academy of Sciences
(NSCMB FEB RAS), Russia
chernihtv@gmail.com

Collection of marine and freshwater inhabitants have presence on
nine regular thematic exhibits in Scientific and Educational Center of
Primorsky Aquarium that is National Scientific Center of Marine Biology
of FEB RAS.

Environmental education department was created to deal with
children and youth of different ages. This department got the status of
innovative regional site during Primosky Forum of Educational
Initiatives in 2015.

Belyok (Young Seal) is ecological and biological studio of Aquarium
for children of 5-7 years old to approve modern teaching technologies.
Practical part of program i.e. family field workshop, Secrets of
the Seashore, is implemented with support of the Far Eastern Marine
Reserve (Nature of the Sea and its Protection Museum on Popov Island).
Educational Environment Project aimed at preschool and school
children, students of vocational and higher educational institutions.
Themed tours and classes, educational lectures, workshops, events as
a part of ecological festivals, thematic season tickets are available for
them.

Mnemosyne teacher’s club is operating since 2016 to build
cooperation with Primorsky Krai teachers.

Travel in Science. PriMorye is one more project and an example of
partnership with academic museums of FEB RAS for science promotion.
Execution of this project since 2015 let employees of ecological
education department get the experience of implementation of new
museum technologies, have collaborative relationship with local
community.

Volunteer center is a part of Primorsky Aquarium and it initiated
the development of excursions for children with special educational
needs. Charity campaign, Ocean of Hope, is held for disadvantaged
children since December 2016.

Future considerations of the ecological education department are
about implementation of Grow in Aquarium project in terms of which
development of spiritual and intellectual potential of a child is supposed.
Participants of the project are children from 5 to 13 years old.
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IIPIMOPCKUI OKEAHAPUYM - UHHOBAIIMOHHAS
PEI'MTOHAJIBHAA TIVIOINAZIKA ITOIIY/IAPU3AITNN
HAYKH MOPCKOM BNOJIOT'N

Yepuoix T.B.
«IIpumopcxkuil oxeanapuym» - guruaar HHI[MFE /[BO PAH, Poccus

chernthtv@gmail.com

B HayuHo-o6pa3oBaresibHOM KOMILJIEKCe «ITpumopckuii
OoKeaHapuyM» — (unuane HanpoHaJIpHOTO HaydYHOTO IIEHTPAa MOPCKOH
ouosoruu JIBO PAH, KOJ/UIEKIIMH MOPCKUX ¥ IPECHOBOIHBIX
oburaresieli TpeACTaBJIEHBl HA JEBATH ITOCTOSIHHBIX TEMATHUYECKUX
SKCIO3UIUAX.

C mesplo paboOThI ¢ pa3HBIMH BO3PACTHBIMH KATETOPUAMH JIeTel U
MOJIOZIEKU OBLJI CO3/IaH DKOJIOTO-IIPOCBETHUTEIBCKUN OT/IEN, KOTOPBIA
B 2015 roay Ha IIpumopckom ®opyme oOpa3oBaTEIbHBIX WHHUITHATUB
MIOJIyYHJI CTAaTyC MHHOBAIIMOHHON PETMOHAIBHOU IIJTOIIAKH.

[dna ampobanuyi COBPEMEHHBIX II€JJaTOTHYECKUX  TEXHOJIOTHH
JUISL JTIETeH 5-7 JIeT B OKEaHAPUYMe JIEUCTBYET SKOJIOTO-OHOJIOTHYECKAS
crynusa «besnék».

ITpu nmoazepxke JJaTbHEBOCTOYHOTO MOPCKOI'O 3aII0BETHUKA (My3eit
«IIpupoga ™mopss u €€ oxpaHa» Ha 0. IlomoBa) peanu3yercs
MIPAaKTUYEeCKUU KOMIIOHEHT IIPOTPpaMMBbl: ceMelHas IMoJieBas IpaKkTUKa
«3araJikiu MOPCKOTO ITOOEpeKbs».

ITpoext  «IlpocBeruTesnbckasgs  cpeja»  OXBaThIBaeT  JieTeld
JIOIIKOJIBHOTO U IIKOJIBHOTO BO3PACTa, CTYAEHTOB KOJUIEAKEH U By30B.
Jnda HUX  [pOBOAATCA  TeMaTH4yecKHe OJKCKYpCUU U 3aHATHS,
IO3HaBaTeJIbHbIE JIEKIIUW, MacTep-KJacCchl, MepOIpUATUSA B paMKax
9KOJIOTUYECKUX MPA3HUKOB, TEMAaTUUECKIIe AOOHEMEHTHI.

[na BeICTpauBaHUA B3aUMOZEUCTBUA € yuuTessaMu IIpumopckoro
Kpast GYHKIITHOHUPYET € 2016 rojia yUUTETbCKUH KIIy6 « MHEMO3HHA».

Eme oqun npoekt — «Hayka B myteniectsuu. IlpuMopse» — npumMep
ImapTHepcTBa ¢ akajgemuueckumu Myseamu [JBO PAH s
MOMYJIApU3alii HayKu. Peasusanus mpoekTa ¢ 2015 rojia 03BOJIHIIA
COTPpYAHUKAM OTJIeJIa 5KOJIOTUYECKOT0 IIPOCBEIleHUs IpHoOpecTu
OIBIT IIPUMEHEHUsA HOBBIX My3eWHBIX TEXHOJIOTUH, HaJIauTh
COTPYIHUYECTBO C MECTHBIM COOOGIIIECTBOM.

Ha 06aze IIpumopckoro okeaHapuymMa paboTaeT BOJOHTEPCKUM
LIEHTDP, KOTOPBIH CTaJ] HMHUIOWATOPDOM B pa3paboTKe SKCKYPCHIl
JUIsT IeTedl ¢ 0coOOeHHBIMHM 00pa3oBaTEIbHBIMU IOTpPeOHOCTAMU. JlJ1s
JleTel, KOTOpble HaXOATCS B TPYAHOMU KU3HEHHOM CUTYaIluH, C IeKabps
2016 roj1a TPpOBOAUTCS 6J1aTOTBOPUTEIbHASA aKIUA « OKeaH HaZIEKIbI» .

B nepcriexTuBe OTZAea 3KOJIOTUYECKOTO NIPOCBEleHus IVIaHUpyeTCsa
peanusanusa IpoekTa «PacreM B oxkeaHapuyMe», B paMKaX KOTOPOTO
IpeJrnosiaraeTcsd MOMOIIb B peay3allii JIyXOBHO-UHTEJUIEKTyIbHOTO
MoTeHIMaNa peOEHKa. YUaCTHUKY IIPOEKTA - IeTH OT 5 JI0 13 JIeT.
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MOSKVARIUM FOR STUDENTS AND YOUNG
BIOLOGISTS: A VALUE OF THE PRACTICAL LESSONS
AND PERSPECTIVES OF THE INTERACTION
DEVELOPMENT

Egorova E.12
1- The Center of Oceanografic and Marine Biology

(Moskvarium), Russia
2 - Lomonosov Moscow State University, Biological department,
Russia
e.egorova@moskvarium.ru

The study of the aquatic ecosystems’ biology is extremely
important for future zoologists and veterinarians, but the list of
species available for intravital observation in Moscow is limited to
freshwater animals of Russia. Therefore, students benefit greatly
from lessons in the Moskvarium, which displays approximately
12,000 marine and freshwater organisms from the whole World.
For today in Moskvarium it is carried out some types of classes
with students of two Moscow universities. The program for the 1st
year students of the Moscow State University includes a lecture
on reef ecosystem, an excursion to the Aquarium and some
observation of living marine invertebrates, such as Cnidaria,
Annelida, Mollusca, Arthropoda and Echinodermata. In 2015-
2017 the classes in Moskvarium were optional, in the future they
are planned to be permanent. Also, the exposition and technical
zones of the Moskvarium are individually visited by senior
students from the invertebrate zoology and ichthyology
departments.

Since 2016, the Moskvarium welcomes groups of students from

the Moscow Veterinary Academy. These classes are conducted
within the courses of the 1-2 academic semester and include
a tour of the Aquarium and a brief lecture on its life support
systems. In 2016-2017 several students from Moscow Veterinary
and Agricultural Academies had the pre-diploma practice here.
The results are being prepared for publication.
Cooperation between Moskvarium and universities helps
to illustrate the biological courses and laboratory workshops,
promotes professional self-determination and prepares
the ground for future researches.
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3AHATUA B MOCKBAPUYME /IVII CTYIEHTOB
BHUOJIOTMYECKUX CITEITUAJIBHOCTEM BY30B:
PA3PABOTKA, ITIPAKTUYECKAS ITEHHOCTD,
IIEPCIIEKTUBBI PA3BUTUSA

Eroposa E.A.12
1- IJenmp Oxeanoepaguu u mopckot buonozuu (Mockeapuym)

2- MI'Y um. M.B. J/lomoHoco8a, buono2uueckuil paxkyrbmem,
Poccus
e.egorova@moskvarium.ru

U3syueHve OWOJOTMH BOJAHBIX COOOIIECTB KpalHe BaXKHO JIA
OyIyIIuX 300JI0TOB, UXTHOJIOTOB U BeTepuHapoB. [Ipu atom st BY3o0B
MoOCKBBI CHHCOK JOCTYIIHBIX JJII TPIDKU3HEHHOTO HAOIIOZeHus
0OBEKTOB OTPAaHUYEH MPECHOBOJHBIMU JKUBOTHBIMHU CPEJHEN IT0JIOCHI
Poccuu. IlosToMy OrpoMHYI0 IOJIB3Y CTYZE€HTaM IPUHOCAT 3aHATUA
B MockBapuyMe, Ha 5KCIIO3UIIUH KOTOPOTO IIPEZICTaBJIeHO Hosee 12000
MOPCKUX ¥ IIPECHOBOJHBIX OPraHU3MOB U3 0ojiee 10 Pa3IMUYHBIX
NIPUPOJHBIX 30H.

Ha ceropusamuui sieHb B MoOCKBapuyMe IPOBOJUTCS HECKOJIBKO
TUIOB 3aHATUH cO cTyZeHTaMmu AByX BY3oB. B mporpammy 3aHATHA
CO CTyZeHTaMH 1 Kypca Ouosiorudeckoro dakynaprera MIY Bxoaut
JeKnus 0 PHUGOBBIX COOOIIECTBAX, SKCKYPCHUA IO HKCIO3WUINU U
HabIoleHe 32 JKUBBIMH ~ MOPCKHMH  0ECIIO3BOHOYHBIMU — —
npezacraBuTesisiMu TumoB Cnidaria, Annelida, Mollusca, Arthropoda u
Echinodermata. Panee B xome Majyioro nmpakTukyma CTYZEHTHI H3YJIaIOT
QHATOMMIO TIPEJICTaBUTEJIEH 3TUX TUIOB B (PUKCHPOBAHHOM Buze. B
2016-2017 W 2017-2018 y4eOHBIX TOAaX B3aHATHSA ITPOBOJIHINCH
(pakynpTaTUBHO, B JajibHeHIlleM IUIaHUpDyeTCA UX BBeJeHHE Ha
IIOCTOSHHOU OcCHOBe. TakKe OKCIIO3UIUI0 U TEeXHUYECKHEe 30HbI
MockBapuyMa B UWHAUBUAYQJIBHOM IOpAJKE IIOCEIIAIOT CTYAEeHTHI
CTapIIUX KypcoB Kadeap 300JI0THU 0OEeCIIO3BOHOYHBIX U HXTHOJIOTHH.
C 2016 roga MockBapuyM IPUHHUMAeT TPYIIbI OyAyIIUX 300JI0TOB U
BereprHapoB u3 MI'ABMub MBA wum. Ckpsbuna. 3aHATHE C HUMH
MPOBOAUTCS B paMKax Kypca ob1ei 6uosoruu 1-2 yue6GHOTo ceMecTpa,
U BKJIIOYAET IOIPOOHYI0 SKCKYPCHIO II0 AKBApUYMY M KPATKYIO JIEKITHIO
0 CHCTeMaX JKU3HeoOeCIeueHNsI aKBapUAJIbHBIX cUcTeM. B 2016-2017 rT.
B MockBapuyMe IpPOXOAWIN MPENAUIUIOMHYI0 IPaKTUKY CTYIE€HTHI
OakanaBpuata MBA u marucrparypsl PTAY-MCXA um. Tumupssesa.
Pe3ynpTaThl TOTOBATCA K ITyOJIHMKAIIMN B HAYYHOM COOpHUKe «Bompocs!
300KYJIBTYPHI U 9KOJIOTUH».

CorpyzHudecTBO ¢ MOCKBApUYMOM WJLIIOCTPUPYET YUeOHYI0
IPOrpaMMy II0 300JIOTHH, BOCIIOJIHSET HACYIIHYI0 IOTPEOHOCTH B
MIPaKTUYECKUX  3aHATHUAX,  CIIOCOOCTBYeT  IIPOdeccHOHATBLHOMY
CaMOOIIpe/IeIEHHII0 ¥ TOTOBUT ITOYBY JIJIsI COBMECTHBIX HAyYHBIX paboT.
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ACTIONS OF THE SAINT-PETERSBURG PUBLIC
AQUARIUM BY A YEAR OF ECOLOGY IN RUSSIA

Korobkov A.
Saint-Petersburg Public Aquarium, Russia
ocean_projects@planeta-neptun.ru

The year 2017 has officially been announced year of ecology in
Russia. The Saint-Petersburg Public Aquarium took a part in this
action and held several thematic events.

Exhibition “Keep not Lose” has been opened by day of reserves
in Russia. Different aspects of reserved system work and animal
protection have been shown to visitors on limited space. Little
visitors could play with interactive elements to learn, than
employees of reserves are engaged. Adults can estimate extent of
influence and responsibility of humankind for a biodiversity of
our planet. The master class “Create your reserve” functioned
several weeks during the exhibition. Each visitor could create
from plasticine an animal who he would like to keep and arrange
him on the model of a natural landscape. The model has caused
a ready response. During its work, we have collected a collection
from several hundred animals.

The Saint-Petersburg Public Aquarium the first in Russia has
joined the international movement "World Ocean Day". World
Ocean Day event was the second action. Key idea was "the Sea for
Fishes, not for Garbage". The information stand about plastic
pollution of the ocean and an interactive exhibition have been
opened on Public Aquarium exposition. For the exhibition, we
made the improvised site of the ocean where the plastic garbage
has been suspended. Visitors could make colorful paper fish and
replace garbage in "ocean" with these fish. Action has drawn
attention of visitors to problems of the World Ocean and has
shown participation of everyone in this problem.
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MEPOITPUATUA CAHKT-IIETEPBYPI'CKOI'O
OKEAHAPUYMA KTI0OoAy 9KOJIOTHH B POCCHUHA

Kopob6kos A.B.
Canxm-Ilemep6ypeckuii Oxeanapuym, Poccus
ocean_projects@planeta-neptun.ru

B Poccum 2017 rop odunuasbHO OBUT 0OBABIEH TOIOM
skosioruu. Cankt-IlerepOyprekuii OkeaHapuyM He OCTaJICA
B CTOPOHE OT 3TOTO COOBITHSA U IIPOBEJ HECKOJIBKO TEeMAaTUUECKUX

MepOIPUATHH.
K gHI0O 3anoBelHUKOB B Poccum — MBI OTKPBLIM BBICTaBKY
«CoxpaHuTp HeJb3d IOTEPATH». Ha  orpanunuenHOM

IIPOCTPAHCTBE  IOCETUTENAM OBLIM  MPOAEMOHCTPHUPOBAHBI
pa3Hble acIeKTbl pabOThl 3aMOBEIHOM CHUCTEMBI U OXPaHbI
JKUBOTHBIX.  MaJIeHbKHE  TOCETHUTEJM  MOIJIM  IOUTPATh
C UVHTEPAKTUBHBIMH BJIEMEHTaMH, YTOObl y3HATh, YeM
3aHUMAIOTCA COTPYJHUKU 3allOBETHUKOB. B TO Bpemsa Kak
crapuiefl ayAUTOpUU OBLI0O IIPENJIOKEHO OLEHUTHh CTeleHb
BO3/IeCTBUA u OTBETCTBEHHOCTH YyeJIoBeuecTBa 3a
6uopasHooOpasue Hamledl I1UIaHeThl. HecKoJbKO Henlenb B
TedeHue paboThl BHICTABKH (PYHKIIMOHUPOBAT MacTep-Kjacce
«Co3mali cBOH 3amoBegHUK». Kask[AbIl IIOCEeTUTEJ b MOT CO3/aTh
13 IUJIACTWJIMHA KUBOTHOE, KOTOpOe OBl OH XOTeJl COXPAaHUTh U
pacIOJIOKUTh €ro Ha MakKeTe NIPUPOAHOro JiaHAImadTa
MIO/ITOTOBJIEHHOTO coTpyaHuKamMu OxeaHapuyma. MakeT BbI3BaJ
JKUBOUM OTKJIMK. 3a BpeMs ero paboThl MbI cOOpaTH KOJLJIEKIIHIO
13 HECKOJIBKUX COTEH KUBOTHBIX.

BToppiM KpymHBIM MepoOmpuUsATHEM OBbUT JeHb OKeaHa,
KJII0UEBOH mzieell KOTOporo craj cjoraH «Mope i pbiO, a He
1 mycopa». Tak Cankr-IlerepOyprekuit OxeaHapuyM IepBBIM
B Poccum Biwics B MeXIyHAapoOJHOe JBH)KeHUe «BceMUpHBIT
JleHb OKeaHOB». Ha skcrmo3unuu ObLIM OPTaHU30BaHbBI CTEH/]T
¢ nuadopmarueii o 3arpsa3HeHUN OKeaHa IUIACTUKOBBIM MYCOPOM
M UHTEpaKTUBHasg BBICTaBKa. B Hauasie paboOThl BBICTAaBKU
B HMMIIPOBU3UPOBAHHOM YyUYacTKe OKeaHa ObLI IIOJIBEIIEH
IJIACTUKOBBIA ~ Mycop. Ilocermtesrm OkeaHapuymMa  MOTJIH
W3TOTOBUTh  KPACOYHBIX  PHIOOK U3  TIPEIOCTaBJIEHHBIX
MaTepuajioB U 3aMEHUTh MYCOp B «OKeaHe» Ha OJTUX PHIOOK.
Takadg akuusA I03BOJIWJIA IIPUBJIeYb BHUMAaHUe IIOCETHTeselN
K ImpobyeMaM MHPOBOTO OKeaHa M IPOIEMOHCTPHUPOBATH
MIPUYACTHOCTD KAXKJIOTO K 3TOU MpobJiieme.
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ADAPTIVE DIVING ON THE BASIS OF THE AQUARIUM
"AKVATIKA" KOGALYM

Logunovich A.
Aqua Logo, Public Aquarium "Aquatica", Kogalym city, Russia
a.logunovich@yandex.ru

Adaptive diving is a program of rehabilitation, in which
professional diving instructors train people with disabilities in
scuba diving.

In this report it will be a question of a joint project “Kogalym
federation of sport for disabled” and Aquarium “Akvatika”.

It is a program of rehabilitation, in which professional diving
instructors train people with disabilities in scuba diving on the
basis of the Aquarium “Akvatika”.

Now the number of disabled people in Kogalym is more than
1200 people. These people in the majority lead a secluded life,
which is reflected both on their physical, and in a moral and
psychological state. The exception is disabled people going into
adaptive sports, though their total number doesn't exceed 5%.

In small remote town people are skeptical about disabled
athletes as in consciousness of many people these two concepts —
athlete and disabled person - aren't compatible. Such opinion
from outside prevents the disabled person to leave the shell
to join in sport and to begin to be socialized.

Implementation of the program for adaptive scuba diving in
our town will allow to expand opportunities for people with
disabilities to go into adaptive physical culture and sport.

In March 2018 the specialist of The Centre of adaptive sport of
Khanty-Mansiysk conducted a workshop on adaptive scuba diving
in the Main sea aquarium of the aquarium “Akvatika”, what has
shown importance and relevance of this project.
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IIAPAJIAIBUHT HA BA3E OKEAHAPUYMA
"AKBATHUKA" I'OPO/I KOI'AJIBIM

JloryHoBUY A.B.
"Axea Jlo2zo HHycunupune" Oxeanapuym "Axeamuxa” 20pod Kozanwvim
a.logunovich@yandex.ru

[MapagaitBuur — INCLUSIVEDIVING - »5T0 mnporpaMmma
peabmwInTanuy, B KOTOpoi npodeccuoHaIbHbIE HHCTPYKTOPHI 10
JIABUHTY OOYy4YarOT JIIOZiedl C WHBAJIUJIHOCTBIO IIOTPYKEHUIO
C aKBAJIQHTOM.

B nmamHOM fOKJIaZie TOHZET pPeYb O COBMECTHOM IIPOEKTE
"Koraspimckoit I'opojickoit @eneparuu MuBamuaaoro Cropra” u
Okeanapuyma «AKBaTHKa».

aTto mporpamMmma peabuuTanum, B KOTOPOH
podecCHOHATbHBIE MHCTPYKTOPHI IO TAUBUHTY 00yJaroOT JTIOZEN
C WHBJIUJHOCTBIO TMOTPYKEHUIO C AaKBaJaHTOM Ha 0a3ze
CnoptusHo-KynbTypHOTO Komriekca «TanmakTuka» u
OxeaHapuyma «AKBaTHKa».

B Hacrosmiee BpeMsa uMciI0 UHBAIWIOB B KorasbiMe cBbllle
1200 4YeJIOBeKa.JTU JIIOANM B OOJIBIIMHCTBE CBOEM BEAYT
3aMKHYTBI 00pa3 JKU3HU, KOTOPBIH OTpakaeTcsi KaK Ha HX
(uznueckom, Tak U Ha MOPATHHO-TICUXOJIOTUYECKOM COCTOSTHUU.
VckmtoueHnss U3 3TOTO COCTABJISIOT MHBATUABI, 3aHUMAIOIIHECS
aZaiTUBHON (DU3UUIECKOU KYJIBTYPOH U CIIOPTOM, XOTA UX o0IIee
4YHCJIO He MPEBBIaeT 5%.

B wManpX, OTHaJEHHBIX TOPOJIaX y JIIOJIed  OBITyeT
CKENITHYECKOE  OTHOIIEHWEe K  CIIOPTCMEHAM-UHBUIHAAM
ITOCKOJIbKY B COBHAHUU MHOTHX 3TH JIBa MMOHATHSA — CIIOPTCMEH U
VHBAJINJI — He COBMeCcTUMBbI. Takoe MHeHHe CO CTOPOHBI MellaeT
VHBJIUJy BBIUTH U3 CBOEH CKOPJIYIBI YTOOBI BKJIIOUUTHCS
B CIIOPT ¥ HA4YaTh COMAIU3UPOBATHCSA B OOIIIECTBE.

Peasimzanuss mporpaMMbl 10 aJANITUBHOMY IIO/IBOJTHOMY
IJIABAaHUIO B HaIlleM TOPO/ie MO3BOJIUT PACHIMPUTH BO3MOXKHOCTHU
JUIST 3aHATHU JIIO/IEN ¢ MHBAJIMIHOCTBIO aJIAITUBHOU (DU3UUECKOH
KYJIBTYPOU U CIIOPTOM.

B mapre 2018 roma cneruanucrom IleHTpa asanTHBHOTO
copta ropoza XaHTel-MaHcuiicka ObUI MPOBEJIEHHBI MacTep-
KJacC MO aJIallTHBHOMY IIOABOAHOMY IUIaBaHUIO B [J1aBHOM
MODCKOM aKBapuUyMe OKeaHapuyMa «AKBaTHKa», YTO IOKa3ajo
BO)KHOCTb U aKTyaJIbHOCTh JAHHOTO IIPOEKTa.
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NEW PROGRAMS FOR VISITORS IN MOSKVARIUM
Pavlova A.
Moskvarium, Russia
a.pavlova@moskvarium.ru

In Moskvarium, much attention is paid to educational work.
We believe that it is very important not only present visitors with
unforgettable emotions, but also talk about how the underwater
world is arranged.

We offer sightseeing and thematic excursions, lectures and
exhibitions of the aquarium. We conduct cognitive quests, during
which young visitors in a game form get acquainted with the
marine inhabitants and perform creative tasks. In a constant
mode, creative master classes take place at the aquarium
exposition.

In 2018, we proposed new cognitive programs.

"Young ichthyologist", introduces children not only to marine
life, but also to the peculiarities of the work of ichthyologists, fish
farmers and other aquarium staff. The children participate in
the feeding of fish, conduct water samples. Of special interest is
visiting the technical zone of aquariums.

We have developed a series of comprehensive cognitive studies
on the study of marine life. The first part of the lesson is held in
the lecture hall, where we use contact aquariums with marine
invertebrates. The second one takes place directly at the
aquarium exposition, it includes animal observations, a story
about their habitat, and how suitable conditions are created in
aquariums. In the lesson there are "rest minutes", they are held in
the zone of open aquariums-tachpule. Such activities are
especially popular among school groups. Classes can be adapted
for children with special needs.

There were subscription classes "Sea for Kids", where we invite
children from three years with their parents. For older children,
tickets are offered for "Secrets of the World Ocean" and
"Mysteries of Marine Biology".

In the 2017-2018 academic year, the Moskvarium joined the
city competitions of schoolchildren "Museums. Parks. Manors".
For each age group, we developed the questions of
a correspondence and full-time tour of the aquarium exposure.
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HOBBIE [IPOI'PAMMBI ITPOCBETUTE/IBHOM
JAEATEJIBHOCTHU B MOCKBAPUYME
IlaBioBa A.B.

Mocxkeapuym, Poccus
a.pavlova@moskvarium.ru

B MockBapuymMe [A0OCTaTOYHO OOJIBIIIOE BHUMAHUE YZAEIAETCS
IIPOCBETUTEJIHON paboTe. MBI cunuTaeM, YTO OUeHb BaXKHO, HE TOJIBKO
MIOIAPUTHh IIOCETUTESAM He3aObIBaeMble OSMOIIMH, HO K pPaccKa3aTh
0 TOM, KaK YCTPO€EH MOIBOAHBIN MUP.

Mspl mpepsiaraeM 0030pHBIE U TeMaTHUeCKHe SKCKYPCUM, 3aHATHA
B JIGKTOPUU U Ha SKCIIO3UINH akBapuyMa. [IpoBoiuM mo3HaBaTeJIbHbBIE
KBECTBI, B XOJle KOTOPBIX IOHBbIE IIOCETHTEJM B UIPOBOH Qopme
3HAKOMATCSA C MOPCKUMU OOWUTATeNISIMU U BBINIOJHSAIOT TBOPYECKHE
3a7laHUs. B IOCTOSTHHOM peKuMe IPOXO/IAT TBOPUECKHE MacTeP-KIacChl
Ha HKCIIO3UITNY aKBapHUyMa.

B 2018 rogy MBI Ipe/IOKMIN HECKOJIBKO HOBBIX ITO3HABATEJIHHBIX
MIPOTPaMM.

«}OHBIA HXTHUOJIOT», 3HAKOMHUT peOAT He TOJIBKO C MOPCKUMHU
obuTaTENAMU, HO U C 0OCOOEHHOCTSIMH pabOThI UXTHOJIOTOB, PIOOBO/IOB
U JIPYTUX COTPYAHUKOB akBapuyMa. PebsTa y4acTBYIOT B KOPMJIEHUU
PBIO, IPOBOAAT HccyieoBaHUA Ipob Boabl. OcOOBIM NHTEPEC BHI3BIBAET
TocelleHre TEXHUUECKON 30HbI aKBADUYMOB.

Msl paspaboTasu IUKJI KOMIUIEKCHBIX IMO3HABATEJIbHBIX 3aHATUN
M0 W3YYEHHUI0 MOPCKHX obOutatened. IlepBas uYacTh 3aHATHA
IIPOBOJUTCA B KaOWHETe JIEKTOPUs, I/le MBI UCIOJIb3yeM KOHTaKTHBIE
aKBapUyMbl € MOPCKUMHU O6eCO3BOHOUHBIMHU. BTOpas-mpoXoauT
HEMOCPEJCTBEHHO HA DSKCIO3WIHMH AaKBapHUyMa, BKJIIOUYaeT B cebs
HaOJIIOZIeHUs 3a KUBOTHBIMH, PACCKa3 O UX cpeze oOWTaHUA, U O TOM,
KaK CO3/aIOTCS TOJXOASAIINE YCJIOBHUS B akBapuyMax. Ha 3saHsaTuu
MIpeAyCMOTPEHbl «MHUHYTKH OTABIXa», OHHU IIPOBOAATCS B 30HE
OTKPBITHIX aKBapUyMOB-TauIrysie. Takue 3aHATHSA 0COOEHHO MOIYJISIPHBI
CpeIy IIKOJBHBIX TPYMI. 3aHATHUA MOXKHO aJanTHUPOBAaTh IJIsA JeTei
¢ 0cOOBIMU TTOTPEOHOCTSIMH.

[MosiBuncy aboHEMeHTHBIE 3aHATUA «Mope I MasbImiel», Kyaa
MBI TIPUTJIAIIIAEM JIETEH OT TPEX JIET BMECTE C POAUTENAMHU. [[Jjis pedsaT
rocrapie npezgjararores aboHeMeHTH! «TaitHBI MUpPOBOro okeaHa» U
«3araJku MOpCKOH OHOJIOTUI ».

B 2017-2018 yuebHOM TOmy MOCKBAapUyM NIPHUCOEAMHUIICS
K TOPO/ZICKOU OJINMITHAJIe IKOIBHUKOB «Mysen. ITapku. Ycanp6er». s
Ka)KIOH BO3PACTHOM TPYIIIBI MBI pa3zpaboTaju BOIPOCH 3a0YHOTO U
OYHOT'O Typa II0 SKCIIO3UIUU aKBapUyMa.
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CONTENT ANALYSIS OF REVIEWS ON THE VISIT
TO THE OCEANARIUM (ON THE EXAMPLE
OF THE SAINT-PETERSBURG PUBLIC AQUARIUM)
Shchukina M., Birkova P.
St. Petersburg State Institute of Psychology and Social Work, Russia
corrs@mail.ru

Content analysis is a modern method of access to the content
of the structures of consciousness, on the basis of which it is
possible to track the cognitive-affective content of the object
estimates. In the case of solving the problem of understanding the
behavior of visitors to the Saint-Petersburg Public Aquarium and
predicting a repeat visit, it is advisable to refer to the content
contained in the visitor's visitors' book. The guest book is freely
available at the exit of the aquarium and accommodates ad hoc
responses from visitors about their visit.

Conducted in the research project content analysis randomly
selected 1000 reviews for 2016-2017 years included an analysis of
verbal utterances and drawings and was carried out by categories:
emotional assessment and visit effect, objects of positive and
negative attention, the intention of subsequent visits. Among 776
reviews on the impression 79.6% contain a positive assessment,
15.1% - rapture, 60% gratitude, 5.7% - negative assessments. The
objects of positive attention are concretized in 392 reviews, in
which 29% of the living objects indicate seals, 10.5% - skates,
6.9% - jellyfish, 3.1% - otters. 14.8% of the visitors liked the show
with seals and sharks. The most interesting place is 6.7% called a
large tunnel. Positively speak about the staff of 8.4%, about the
diversity and grooming of animals - 20.2%. Negative assessments
are met 172 times and 21% are related to the high cost of tickets,
and in the rest with the shortcomings of the organization:
stuffiness, crowdedness for residents and visitors, staff work,
noise, etc. 373 visitors specified the result of the visit: 31.4%
noted aesthetic pleasure, 22.8% - entertainment for children,
13.4% - cognitive facts, 9.3% - pleasant leisure and relaxation.
57 reviews are related to indicating the intention to repeat the
visit.
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KOHTEHT-AHAJIN3 OT3bIBOB O IIOCEINEHNM
OKEAHAPUYMA (HA IITPUMEPE
CAHKT-IIETEPBYPTCKOI'O OKEAHAPUYMA)

[lyknua M.A., beipkosa I1.11.

Canxm-Ilemepbypackuil 2ocydapcmeeHHblil UHCMUMYMm ncuxo102uu u
coyuanvHoll pabomnst, Poccus
corrs@mail.ru

KoHTeHT-aHa/IN3 SABJISIET COBPEMEHHBIM METOJOM JIOCTYyIIa
K COJIEP’KAaHUI0 CTPYKTYp CO3HAHWSA, HA OCHOBAHUH KOTOPBIX
MOXXHO OTCJIEIUTh KOTHUTHUBHO-aHEKTUBHOE HAIOJHEHUE
OIlEHOK OO0BeKTOB. B ciiyuae pelneHus 3aauyd TOHUMAaHUSI
noBesieHuss nocetutesieii Cankr-IlerepOyprckoro OxkeaHapuyma
Y MPOTHO3UPOBAHMs MOBTOPHOIO IOCEIEeHUs I1eJIecO00pa3HbIM
sIBJIsIeTCST oOpallleHre K KOHTEHTY, COZEepIKalleMycsi B KHHTe
OT3BIBOB IoceTUTesel. KHUra oT3bIBOB HaXOAUTCSA B CBOOOTHOM
JIOCTyIle Ha  BbBIXOJIe W3 OKeaHapuymMa W  BMeIaeTr
HeperJlaMeHTUPOBAHHBbIE OTKJIHUKU IIOCETUTENEH 00 HX TOJIBKO
YTO COCTOSIBIIIEMCST BUBUTE.

IIpoBeieHHBIN B MCCIIEIOBATETbCKOM MPOEKTE KOHTEHT-aHAIN3
CJIy9alHBIM 00pa3oM OTOOPaHHBIX 1000 OT3BIBOB 3a 2016-2017
IT. BKJIIOYAJI aHAIN3 BepOAIbHBIX BHICKA3bIBAHUU M PHUCYHKOB U
MPOBOUJICA IO KaTETOPUSAM: SMOIMOHAJIbHAA OIleHKa U 3 HEKT
ToceleHnsi, 0OObeKThl MO3UTUBHOTO W HETAaTUBHOTO BHUMAHUS,
HaMepeHUe Tocieaytoilero mnocemieHus. Cpeint 776 OT3BIBOB O
BIleuaTJieHUn 79.6% cojiep:KaT NO3UTHUBHYIO OIEHKY, 15.1% -
BocTOpr, 60% OJylarogapHOCTb, 5.7% - HETraTUBHBIE OIEHKHU.
OOBEKTHI MO3UTUBHOTO BHUMaHUS KOHKPETHU3UPOBAHBI B 392
OT3bIBaX, B KOTOPBIX CPEIU JKUBBIX O0BEKTOB 29% YKa3bIBAIOT
TIOJIEHEH, 10.5% - ckaToB, 6.9% - memys, 3.1% - BBIAP. 14.8%
MIOCETUTEJIEN TIOHPABUJIOCH ITIOY C TIOJIEHAMU U akyy1amu. CaMbIM
WHTEPECHBIM MeCTOM 6.7% Ha3bIBAalOT OOJIBIIION TOHHEJb.
[ToJI0KUTETBHO OT3BIBAIOTCSA O IlepcoHaste 8.4%, 0 padHOOOpa3uu

U YXO0KEHHOCTH JKUBOTHBIX — 20.2%. HeraTuBHBIE OIIEHKH
BCTpeUaloTCsA 172 pasa W B 21% CBSA3aHBI C JIOPOTOBU3HOU
OMJIETOB, a B OCTAJILHOM ¢ HeJ0CTaTKaMH OpTaHU3aI[UH:

JlyXOoTa, TeCHOTa i oOuTaTejed U IIOCEeTUTesel, paboTa
nepcoHasa, UIyM WU Tp. 373 IOCETUTEss] YTOUHWIU Pe3yabTaT
BU3UTA: 31.4% OTMETWUJIN SCTETUUYECKOE YIOBOJILCTBUE, 22.8% -
pasBiieueHue 11 AeTel, 13.4% - mo3HaBaTeabHble GAKTHI, 9.3% -
MIPUATHBIN JOCYT U PeJIakc. 57 OT3BIBOB CBS3aHBI C YKa3aHUEM
HaMepeHUs IOBTOPUTH ITOCEIeHUE.
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SUBJECTIVE SEMANTICS OF THE IMAGE OF THE
OCEANARIUM AMONG ITS VISITORS
(USING THE EXAMPLE OF THE SAINT-PETERSBURG
PUBLIC AQUARIUM)

Shchukina M., Pavlova N.

St. Petersburg State Institute of Psychology and Social Work, Russia
corrs@mail.ru

Consumer behavior is determined not only by
the characteristics of the product and service, but also by its
subjective notions of them. Therefore, it is important to discover
the content of subjective semantics of the image of the proposed
object for understanding and predicting consumer behavior.
In the context of assessing the demand for services of the Saint-
Petersburg Public Aquarium, this determines the appropriateness
of addressing the methodological possibilities of cognitive
psychosemantics that allow us to study the categorial structures
of consciousness that are actualized when visiting the oceanarium
and its assessment. The application of the psychosemantic
procedure was carried out in a research project using the
technique of a specialized semantic differential (VP Serkin's
algorithm).

The object of evaluation was the oceanarium. When forming
the list of descriptors, an expert evaluation of seven people was
used, from the answers of which, after the frequency analysis, 25
bipolar adjectives describing the oceanarium were selected. Next,
according to the created methodology, 109 visitors of the
oceanarium (8-70 years old) were interviewed at the exposition.
Factor analysis of the collected data using the maximum
likelihood method using Varimax-rotation showed that four
factors of its evaluation can be distinguished in the minds of
visitors in order of priority: originality (17.5% of variance),
cognitive value (13.5%), teaching validity (8.5%) , positive
emotionality (7.2%). Proceeding from the obtained results, it can
be concluded that the aquarium causes a positive emotional
response among visitors due to the satisfaction of a wide range of
consumer interests. For visitors it is important that the aquarium
is a unique place of visit, where leisure and cognitive functions
come together.
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CYBBEKTHUBHAA CEMAHTUKA OBPA3A
OKEAHAPHUYMA Y EI'O IIOCETUTEJIEN
(HA ITPUMEPE CAHKT-IIETEPBYPI'CKOI'O
OKEAHAPUYMA)

Ilykuna M.A.., [TaBnoBa H.A.
Canxm-Ilemepbypackuil 2ocyoapcmeeHHblil UHCMUMYMm ncuxoa02uu u
coyuanvHoil pabomut
corrs@mail.ru

[ToBeneHne  moTpebuTeNsA  OIpENEIsAeTCs HE  TOJIBKO
XapaKTepUCTUKAMHU TOBapa U YCJIYTH, HO U €ro CyObeKTUBHBIMU
MIPEJICTAaBJIEHUSIMH O HUX. B CHJIy 3TOro Ba)KHO OOHApY>KHBATh
coZiepKaHre CyOBeKTHBHOM CEMAaHTHUKU oOpa3a IIpeaiaraeMoro
0o0beKTa /11 TIOHUMAaHUA U MPOTHO3UPOBAHUA MOTPEOUTETHCKOTO
noBeJieHusA. B ycsoBHUAX ONleHKH BOCTpeOOBaHHOCTH yciryr CaHKT-
[TerepOyprckoro OkeaHapuyma 3TO OIpPeEEJISIET IeJIecO00Pa3HOCTh
obpaiieHnsT K METOAUYECKUM BO3MOKHOCTSIM KOTHUTHBHOM
TICUXOCEMAHTUKH, KOTOPBIE IMO3BOJIAIOT HU3YYUTh KaTeropuasibHbIE
CTPYKTYPbl CO3HAHUWSA, AaKTyaJU3UPYIOIIHeCsS IPU IOCEIEeHUHN
OKeaHapuyMa W €ro OleHKe. IIpuMeHeHUe IICUXOCEMAaHTHYECKOH
MIPOIIETyPBI OBLIIO OCYIIIECTBJIEHO B MICCIIEOBATEIBCKOM IIPOEKTE TI0
METO/IUKE CHENUATU3UPOBAHHOTO CEMAaHTHYECKOTO
nuddepennuana (aaroputm B.I1. Cepkuna). O6bEKTOM OIEHKH OBbLT
OKEeaHapUYM.

IIpu dbopMHUpOBaHUM TEPEYHS AUCKPUITOPOB KCIOJIH30BAIACH
SKCIEPTHAs OIleHKAa CEeMH 4YeJIOBEK, U3 OTBETOB KOTOPHIX IIOCIIE
YaCTOTHOTO aHaIN3a ObLIM OTOOPaHBI 25 OUITOJIAPHBIX
IpUJIaraTeJbHbIX, OINUCHIBAIOIINX  OKeaHapuyMm. [lasee 1o
CO37JaHHOW METOJMKE Ha OKCIIO3WINN OBLJIO OIPOIIEHO 109
noceTuTesiell  okeanapuyma (8-70 ser). DakTOpHBIA aHAIU3
cOOpaHHBIX JAHHBIX M0 METOAY MAKCHMAJIBHOTO MPaBAOMOA00MS
C WCIIOJIb30BaHMEM Bapumakc-BpaleHus oKa3ai, YTO B CO3HAHUU
rnoceTuTesiell MOKHO BBIIEJUTh 4YeThbipe (akTopa ero OIeHKU
MMOCETUTEIAMHM TI0 TIOPSAKY CTEINeHW NPUOPUTETHOCTH OIEHKH:
OpUTHHAJBHOCTh (17.5% aAucrepcuu), TO3HaBaTeIbHASA IEHHOCTD
(13.5%), Hay4das 000CHOBaHHOCTh (8.5%), MMO3UTUBHASA
SMOIMOHAIBHOCTE (7.2%). Vcxonsi W3 TOJIydeHHBIX Pe3YJIbTaTOB,
MO’KHO 3aKJIIOYNUTb, YTO OKEAaHAPHUYM BBHI3BIBAET ITO3UTHUBHBIN
SMOIIMOHAJBHBIA OTKJIUK y TOCETUTEJIEH 32 CUET YIOBJIETBOPEHMUS
IIIUPOKOTO CIEKTPA MOTPEOUTETLCKIX UHTEPECOB. [[JIs moceTuTenei
BAXKHO, YTO OKEaHapUyM sBJIIETC YHUKAJIbHBIM  MECTOM
MOCEIeHus, I7ie OOBeAUHSIOTCA JOCYyTrOBble U II03HABATEIbHBIE

byHKIINN.
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EDUCATIONAL AND SOCIAL SPECIFICS OF WORK
OF OCEANARIUM OF THE CENTER OF OCEANOGRAPHY
AND MARINE BIOLOGY “DOLPHINIA” CENTER.
THE EXPERIENCE OF IMPLEMENTATION
OF INTERACTIVE, EDUCATIONAL AND PLAY TECHNIQUES
BY THE EXAMPLE OF THE WORK OF OCEANARIUM
OF THE “DOLPHINIA” CENTER
Shilova A.
000 "Akvatoriia", Russia
guide_nsk@delfinary.ru

Presentation of scientific and educational capabilities of
the “Dolphinia” center. Creation of high-technology and year-round
complex of oceanography and marine biology “Dolphinia” in
the conditions of the Siberian region, which is situated rather far from
any seas and oceans; Transportation of inhabitants; Water preparation;
Cold and extreme temperature conditions of exploitation; Private
project; More than 300 species marine inhabitants; 27 marine
aquariums presented in exposition; Deep water systems; Using special
occasions (New Year, 14th February and etc.).

Activities with the visitors.

Informational hours, interactive work with participation of
the exploitation service (divers) inside the exposition of the Oceanarium,
participation of the client service; Free info-hours (beginning of the
sales funnel); Sightseeing tours; Stuff preparation (educational center
based at the “Dolphinia” center); Using the informational resource of
the employees of the Center- all of them can answer many questions.
Educational programs.

Unique experience of successful cooperation of the business with the
government by the example of joint programs of the center “Dolphinia”
and the department of education, the department of culture and sport,
and youth politics of the municipality of Novosibirsk.

Cooperation with private and municipal educational centers;
Multidisciplinary programs at the interfaces between sciences (physics,
chemistry, mechanics, biology, sociology, pedagogy and astronomy);
Theme lessons of marine biology “Symbiosis in the sea or “friendship in
the sea”, “Mimicry in the sea or “rules of marine disguise”, “the most
poisonous inhabitants of seas and oceans” etc.; Training lessons with
marine mammals; English language programs. Cooperation with
schools of foreign languages.

Play and interactive techniques.

Organization of master classes on the marine subject-matter;
Organization of educational quests with the visitors.
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OBPA3OBATEJIbBHAA 1 COLITMAJIBHAA CITIEIITU®V KN
PABOTBI OKEAHAPUYMA ITEHTPA OKEAHOI'PA®U U
U MOPCKOU BUOJIOTUU «/IEJIb®VTHUA».
OIIBIT BHEAPEHNA NHTEPAKTUBHBIX,
OBPA3OBATEJIBHBIX 1 NTPOBBIX MEXAHUK
HA ITPUMEPE PABOTbI OKEAHAPUYMA IIEHTPA
«AEJIb®VHUA»

IlTuaoBa A.A.

000 "Axeamopusa", Poccus
guide_nsk@delfinary.ru

IIpesenTanus HaydHBIX, 00pa30BaTeJbHBIX BO3MOkHOcTel l[eHTpa
«denppunusa».

Co3maHue BBICOKOTEXHOJIOTHYHOTO, KPYIJIOTOAUYHOTO KOMILIEKCA
okeaHorpaduu W MOPCKOH Ouosoruu «JlenbUHUA» B YCIOBHUAX
CubupCKOTO pervoHa, B 3HAYUTEJbHOH YMAIEHHOCTH OT MOpPEH u
okeaHoB; TpaHcmopTupoBKka oburaresei; IloroToBka BoJbl; X0s10/1a U
SKCTpEMAJIBHBIE TeMIEpPATYpPHBbIE YCJIOBHUS OKCIUIyaTanuu; YacTHBIHN
mpoekT; Bojsiee 300 BUAOB, 27 MOPCKHX aKBapHYMOB B 3KCIIO3HUIUU;
Cny6oxoBoaHbIE cucTeMbl; Vcobp30BaHNe COOBITUHBIX HH(MOIOBOIOB
(Hossrii rog1, 14 ¢deBpais u T.1.). PaboTta ¢ moceTuTesiMu.

NHbopMauoHHbIE 4Yachl, WHTEPAKTHUBBI C Y4YacTHEM CJIYKObI
SKCIUTyaTanuu (aiiBepsl) BHyTpU dKcno3uiuu OkeaHapuyMa, ydacTHe
cry:kObl KJIMEHTCKOTO cepBHca; becrutataple wmHbouackl (Hadamo
BOPOHKHU mpofak); O630pHbIe dKCcKypcuu; [I0ATOTOBKA COTPYIHUKOB
(ob6paszoBaTtesbHBIH 1eHTp Ha 6aze [leHTpa «/lebbuHus»);
Hcnonp3oBanue MHOOPMAIMOHHOTO pecypca COTPYAHUKOB lleHTpa -
BCE MOTYT OTBETUTh HA MHOTHE BOIIPOCHL.

O6pasoBaTesibHbIE TPOTPAMMEI.

YHUKQIBHBIA ONBIT YCIENIHOTO COTPYZHHWYeCTBA Om3Heca U
rocyaapctsa Ha  NPUMeEpPe  COBMECTHBIX  IpOrpaMM  IIEHTpa
«lenbbuHUA» U JemapTaMeHTa 00pa30BaHUA, KYJIbTYPhl, CIIOPTa U
MOJIOZIEKHOH IMOJINTUKY MyHHUIIUIanurera ropoga HoBocubupceka;
COTpyIHUYECTBO C YACTHBIMU M MyHUITUTIAJIBHBIMU 00pa30BaTeIbHBIMHU
neHtpamy; IlomuaucnuIIMHApDHBIE WPOrPAaMMbl HA CTBHIKE HayK
(busuka, XuMUA, MEXaHWKA, OMOJIOTHS, COI[UOJIOTHS, IEIAarOTHKA,
actpoHomus); TemMaTuueckue YpoKH MOpCKoit 6Guosoruu: «Cum6mo3
B MOpe WiIu «Jpyxk06a B Mope»», « MEMUKPHUA B MOpEe WJIHN «IIPaBHIA
MOPCKOM MACKUDOBKH», «CaMble SJIOBUTHIE OOUTATEN MOped U
OKEaHOB» U JI.p.; YPOKHU Ha TPEHUPOBKE MOPCKUX MJIEKOIIUTAIOIINX;

AHTIIOA3bIYHBIE  TporpaMMbl. COTPYZHHYECTBO €O  IIKOJIAMU
MHOCTPAHHBIX A3BIKOB. rpoBble U MHTEPAKTUBHBIE MEXaHUKU.

ITpoBenenne Macrep-KjaccoB IO MOpCcKOU Tematuke; IIpoBeneHue
00pa30BaTETPHBIX KBECTOB C IOCETUTEISIMH.
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NOTES / 1J1d 3SAMETOK
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