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B Hactosimee BpeMs aBHAIIMOHHBINA YUET MPEACTABIAET COOOM
HanboJee COBPEMEHHBIN METO M3YUCHHUS YHCIIEHHOCTH H pac-
TpeIeNeHss MOPCKHX MIJIEKOMUTAOMuUX. 110 CpaBHEHHIO C Cy-
JIOBBIM YYETOM, OH ITO3BOJISIET TIOKPHIBATE OOJIBIINE aKBATOPHU
32 KOPOTKHH CpPOK, OOHApy»XHMBaTh 0OJiee BBICOKHMH MPOIIEHT
JKUBOTHBIX Ha TIIOBCPXHOCTH, IPOU3ZBOAWUTHL YUYET METOAOM
wiatpopMeHHoi (Gorockemku. IlociemHee 0COOCHHO Ba)KHO
pu paboTe ¢ UIOTHBIMY CKOTIEHUSIMU KMBOTHBIX, KOTJa MO/~
CUET BU3YaJbHBIM METOJOM HEU30EKHO BEJET K OONBIIMM IO0-
TPEITHOCTSM.

K cosxanennio, ncronb30BaHNe caMOJIETOB YPE3BBIYAIHO JTOPO-
TOCTOSIIIE; BEIUK «YTJICPOJHBIA ciiemy» MmoJoOHbIX padoT. Kpo-
Me TOr0, paiOHbI MCCIEIOBAaHMI — 3TO HEPEIKO YAAJCHHBIC
MaJIOHACEIEHHbIE TEPPUTOPHH, KyAa IOJETETh CAMOJIETOM He-
BO3MOJKHO. J{71s1 M3y4eHns: BUAOB KHTOOOPa3HbIX, 00pa3yomux
CE30HHBIEC MPHOPEXKHBIC CKOTIICHUs (HanpuMep, Oenyxa, cepsli
KHT), U JJACTOHOTHX, 00pa3yronux Oeperossie aekouiia (Cupy-
YK, MOPCKHE KOTHUKH, MOPXH), TO €CTh JJIsl IPOBEICHUS PaboOT
B OrPaHUYCHHOW NMPHOPEKHON 30HE, MPEACTABISETCS LENeco-
00pa3HBIM HCIIOJIb30BAHUE aNIapaToB CBEPXJIETKOW aBHAIMH
(CJIA).

B pamkax mpoekTa Mo M3y4eHHIO CaXxaJIMHO-aMypCKOTO CKOII-
nenust Oenmyxu (OXOTCKOe MoOpe) HamMM ObUT NMPOTECTHPOBAH
MOTOPH3HUPOBAHHBIN Mapariad — IapaMoTop — JUIS y4eTa 4uc-
JICHHOCTH O€NyX, M3y4CHHS BO3PACTHOM CTPYKTYpbI CTaja, a
Takke (oronmeHTH(GHUKAINN. DTOT anmapaT COCTOUT U3 KpblIa
maparuiaHa, MoTopa ¢ 0eH300aKOM M KOHCTPYKIIUH ISl CHIe-
HuUs muota u naccaxupa (Puc.1). OH gocTaToyHO MOPTAaTUBEH
¥ S5KOHOMHYEH: BCE CHApsSHKEHHE — JBa IIOJIHBIX KOMILIEKTa
apaMoTOpa — 3aHUMAJI0 MeHee 2 M° i OBIIO JOCTABICHO K Me-
CTy TpoOBeAeHHs paboT aBTOTPAHCIOPTOM M Jajiee BOIHBIM
myTeM Ha Oaiijie, TpaAUIMOHHON PHIOALIKOH JIOJIKE C JCPCBsH-
HOW mayy0oii. Pacxon TOIuMBa MpH MOJETaX HAa MapaMmoTOpe
COCTaBJIsIET 5-7 J1/4ac B 3aBUCHMOCTH OT KOHCTPYKLMH. Ara-

At present, aerial survey is the most advanced
method in the studies of marine mammal abun-
dance and distribution. Comparing to boat sur-
veys, it allows for wider area coverage within a
shorter period of time, higher animal detection
rate, using a method of platform (fixed) photog-
raphy for abundance counts. The latter is espe-
cially important while counting the animals in
dense aggregations, when visual counts lead to
large errors.

Unfortunately, using the planes is very expen-
sive; long flights lead to a heavy carbon footprint.
In addition, study regions are often the remote
wild areas impossible to be reached by plane. For
the studies of cetaceans that aggregate near shore
(for example, beluga whales, gray whales) and
pinnipeds that haul out on land (sea lions, fur
seals, walruses), i.e. for conducting work in a
restricted coastal zone, it seems practical to use
the means of ultra-light aviation (ULA).

We tested a motorized paraglider — paramotor —
for beluga abundance count, age structure study,
and photo-identification as a pilot-study within
the project on Sakhalin-Amur beluga aggregation
(the Okhotsk Sea). This apparatus consists of a
paraglider wing, an engine with a fuel tank, a
construction for carrying a pilot and a passenger
(Fig. 1). It is relatively economical and portable:
all our equipment — two complete paramotor sets
— took less than 2 m* and was delivered to the site
by autotransport and further — by water, on a
bayda, traditional fisherman boat with a wooden
deck. Fuel consumption varied between 5 and 7
I/hr. depending on construction. Flying paramotor

Mopckue mnekonutatrowme Monapktukn. 2012. Tom 2.

385



Shpak. Testing a motorized paraglider as a platform for conducting marine mammal surveys and photo-identification

par TpedyeT npoQecCHOHAIBHOTO YIPABICHHUS TUIOTOM.

| required operation by a professional pilot.
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Puc. 1. BapuaHTbl KOHCTPYKIUH TapaMOTOpa: cIeBa — C TAHAEMHBIM CHJICHUEM IS MIIIOTA U Iaccakupa (B3NEeT «cC

HOT»), CIIpaBa 1 Ha BPe3Ke — ¢ 2X-MECTHOH TEIeXKOM.

Fig. 1. Types of paramotor construction: left —a foot-launch double-seat for a pilot and passenger, right and boxed —

2-person trike.

Pabota npoBoamiace Ha octpoBax Ukanosa n balimykoBa B
roro-zanagHoi yactu CaxalmHCKOro 3aiuBa. Hamu Tectu-
poBaiuch: 1) IBE KOHCTPYKIMH CHICHHHA — TEIEKKa VS.
TaHAEMHOE CHACHHE s B3NeTa ¢ HOr (TpeOoBaHUS K
B3JIETHO-TIOCQIOYHON TIIOMIaaKe, yIoOcTBO, 0030p); 2) cTa-
OWJIBHOCTH TONeTa (yIep)KaHHe MapuIpyTa, BBICOTHI T10JIeTa
U CKOPOCTH); 3) MaHEBPEHHOCTh Ha OTHOCHUTENHHO HM3KHX
BBICOTaX ISl CheMKH C Lenbio (orouaeHTudukanmu; 4)
3aBHCHUMOCTh OT TOTOJHBIX YCIOBHU (BeTep, Moxap). Mc-
CJIeI0BaNIach PEAKIUs )KUBOTHBIX HA MPUCYTCTBUE MApaMo-
TOpa Ha Pa3IMYHBIX BHICOTAX. Pe3yabTaThl yueTa YUCICHHO-
CTH CPaBHUBAIUCH C OJHOBPEMECHHBIMH OITOPTYHUCTHYC-
CKUMH HAOIIOECHUSIMHU C JIOAKHU.

B nepuon 9-12 utons 2010 r. Gpu10 OcymiecTBiIeHO 9 ToITE-
TOB 00IIEH MPOIOKUTETHHOCTRIO § YacoB.

Komanna cocrosura u3 nmtora u Habmogarens-gororpada.
MoTopHas JiojJiKka co cracaTelIbHbIM 000pyIOBaHHEM U He-
3aBUCHMBIM HaOmojaresnem cienoBana B 500 M oT mpoex-

The work was conducted on Chkalova and Bayduko-
va lIslands in the southwestern part of Sakhalinsky
Bay. We tested: 1) two constructions of seats — a
trike vs. foot-launch double-seat (landscape require-
ments for take-off/landing, comfort, overlook; Fig.
1); 2) flight stability (maintaining the course, alti-
tude, and speed); 3) maneuverability on relatively
low altitudes in order to shoot camera for photo-
identification purpose; 4) dependence on weather
conditions (wind, rain). We recorded animal reaction
to paramotor while flying at different altitudes. The
results of abundance counts were compared to those
of simultaneous opportunistic observations from the
boat.

On July 9-12, 2010, 9 flights, total duration of 8
hours, were conducted.

The team consisted of a pilot and a photogra-
pher/observer. A motorboat with safety equipment
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UMY [apamMoTopa Ha Bonxy. Iliomankoi B3iera U mocaaku
CIIy>)KWJIM TIOpOCIIasi TpaBOW mIeOHUCTAask MOBEPXHOCTh OCT-
pOBa WM BIIQXKHBIH MecuaHblii Oeper. BricoTa monera Bapb-
upoBaia ot 30 no 300 M B 3aBUCHMOCTH OT TpeOOBaHHI
HaOmronarens-gororpada; TEXHUUESCKUE BO3MOXKHOCTH arl-
napara IO3BOJISIIM yJEP)KUBAaTh 3aJlaHHYI0 BBICOTY IOCTO-
STHHOW. Y aJeHHOCTh OT Oepera He MpeBbIIaia 6 KM, OT
Touku crapra — 30 kM. CKOpOCTh IOJIeTa BapbUpoBajla OT
20 mo 70 kM/49 B 3aBHCHMOCTH OT HampaBJeHHs BeTpa. [o-
JIETHI OCYIIECTBILUIACH TIPH CKOPOCTH BeTpa 10 7-8 M/c, 94To
9KBHBaJIeHTHO 4 Oayntam mo mkaine bodopra, To ecTh cuie
BeTpa, OJMM3KOI K MpeneTbHON JOIMyCTHMOM IpH MpOBeae-
HUHM aBUAIIMOHHBIX y4eToB. Bo Bpems nmoxnas paboTsl He
[IPOBOAWINCH, HO J0XIb YMEPEHHOMN CHIIbI, 3aCTaBLIMI Ia-
paMoTop B BO3Iyxe, He TpeOOBal He3aMeUIUTeNbHOH (aBa-
puiiHO#) mocaaku. [ns ¢ororpadupoBanust ObUTH HUCIIOJNb-
3oBanbl Mojenu kamep Nikon D700 u D90 ¢ o6bexkTHBOM
Nikkor 80-200mm/f2,8. MapuipyTsl TpeacTaBIsuI coO0i
KaK y4eTHBIE TaJICBI, TAaK U KPyroBOi o0JeT rpynm Oenyx Ha
pasHBIX BbIcOTax (mojn koHTpoiem GPS) mns ocymectsire-
HUS TIPUTICTEHON (POTOCHEMKH.

Ioxcuer Gemyx MPOBOIMICS, KOT/AA 3TO OBLIO BO3MOKHO,
HE TOJIBKO C BO3JyXa, HO U C JIOAKH COIPOBOXAEHHA. B
9THX CIIydYasx BH3yaJbHasl OLEHKA YHCICHHOCTH C Iapamo-
TOpa IpeBHIIIana OLEHKY C JIOOKU B HECKOIBKO (10 10) pas,
a BEpOSITHOCTh OOHAPYKEHUS AETEHBIIIEeH, KOTOPBIX C JIOA-
KU HE BHJHO 33 MaTepsiMH, WIHA M3-3a TOTO, YTO OHH cl1abo
KOHTPacTUPYIOT C MYTHOH CepoBaTOil BOJOH, Obuia eie
BBIIIE. AHAJIM3 OTCHATOTO BO BpEMsl MOJIETOB ()OTOMATEPH-
aja TMO3BOJIMJI TPOBECTH TPOOHYIO OLIEHKY BO3PacTHOTO
cocraBa ckoruieHus (tabm. 1). Jlons gerensrmeii (Bo3pact 0-
1 ron, He MmeHee 13%) comocTaBuMa ¢ aHATOTHYHBIME JaH-
HeiMH (16% mnpu pazpenennn Ha gerensimei 0-1 ron m
«OCTaJIbHBIX»), TOIYYEHHBIMA BO BpPEMs aBHALIOHHOTO
ydera 0XoToMOpcKkux Oemyx B aBrycre 2010 r. ¢ camonera
AH-38 (meomy0u1. oT4er).

CkopocTh MapamoTopa 3aBHCeNia OT CHJIbl U HalpaBlICHHs
BETPa M MOTJIa pa3anyaThes B 3 paza. IToT (hakTop HEOOXO-
JUMO YUUTBIBATH IIPHU aHAJIN3€ JaHHBIX y4€Ta YUCICHHOCTH,
€CIIM TM3aifH y4eTra MpeJonaraeT mojer Mo pasHOHANpaB-
JICHHBIM TPAHCCKTaM.

®dorouneHTUGUKAIMS OCTyX CBEpXY, C OIHON CTOPOHSI,
ycrynaer uaeHTH(GUKau mo GpororpadusM, ceIaHHBIM C
nogku (cOOKy), Tak Kak MMEET OTpaHUYCHHYIO pa3peliaro-
IIyI0 CHOCOOHOCTh TPH HICHTHOUKAUN IO TPOQUITIO
cmaHOTO TpebHsA. C npyroit cropoHsl, B CaxalnHCKOM 3a-
nmuBe, Tae Oemyxu OOBIYHO HE MOIITYCKAIOT JIOIKH OJMKE,
yem Ha 200 MeTpoB, ¢ororpadupoBaHHE CBEpXy KaXeTcs
€AMHCTBCHHBIM JIOCTYIHBIM CIIOCOOOM WACHTHU(HUKAIINN.
MBI TECTHpPOBIM PEaKIHMIO XKMBOTHBIX HA MapaMoTOp M
Pa3peamIy0 CIoCOOHOCTh UCIOIB3YEMOH TEXHHUKH IMPH
rojieTax Ha pa3Hoi BeicoTe. MUHMMaNbHAs BbICOTA MOJIETA,

and an independent observer followed within 500m
of paramotor projection on the water. Either the
grass-covered gravel surface of the island or a wet
sandy coast could serve as a take-off/landing ground.
The flight altitude varied between 30 and 300 m de-
pending on observer’s demands; technical potential
of the apparatus allowed for maintaining the pre-set
altitude fixed. Distance from the coast did not exceed
6 km, from the start point — 30 km. The flight speed
varied from 20 to 70 km/hr. depending on wind di-
rection. The flights were conducted when the wind
was <7-8 m/sec, which is equivalent to Beaufort
wind/sea state 4, i.e.to the wind strength close to
maximum allowed for conducting the aerial surveys.
The work was suspended during the rain, but para-
motor did not require an immediate emergency land-
ing if moderate rain had started during the flight. For
photography we used Nikon D700 and D90 camera
models with Nikkor 80-200mm/f2.8 lens. The flight
routes were both the line transects and circling the
groups at different heights (under GPS control) for
photography.

Whenever it was possible, belugas were counted not
only from the paramotor, but also from the accompa-
nying it boat. In these cases, the visual estimate from
paramotor several times (up to 10) exceeded the
boat-based count. Calf detection probability was
even higher due to the fact that calves may be hidden
behind mothers and masked with the waves of gray-
ish murky water while searched for from the boat. A
test-estimate of beluga aggregation age structure was
obtained as a result of analysis of the photo-material
taken during the flights (table 1). Calf percentage
(age 0-1 year, >13%) is close to similar data (16%,
when dividing group into “calves of 0-1 year” and
“others”) obtained during the aerial survey of the
western Okhotsk Sea belugas in August 2010 from
AN-38 plane (unpubl. rep.).

Paramotor speeds depended on the wind strength and
direction, and could differ by 3 times. This factor
must be taken into account in the abundance survey
data analysis if survey design implies flying along
multidirectional track-lines.

Beluga photo-identification from the air (from
above), from one hand, underperforms comparing to
the boat-based photography (from the side), because
it has a limited resolution ability in identifying a
whale by its dorsal ridge. From the other hand, in
Sakhalinsky bay, where belugas usually don’t let
people closer than 200 m, photography from the air
seems the only possible way to collect material for
identification. We tested beluga reaction to para-
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KOTOpasi He BbI3bIBaNa y Oesyx OecroKoiicTBa M MO3TOMY
pexoMeHayeTcs Ut yuera, coctaBuia 100 M, Korma *KHBOT-
HbIe ObUTH 3aHATHI 0xoTol, u 200 M, Korja Oenyxu mepe-
menianuch (travel). dororpadum, mpurognsie 1 GoTou-
neHTudukamu, TpeboBaiK mojera Ha 0oJjiee HU3KUX BBICO-
Tax — 710 50 M BKItOUUTEIBHO. [IprMephl TaKuX U300paxe-
HUH TpejcTaBiIeHbl Ha pucyHke 2. Kpom-dakrop 1,5 do-
toammapara Nikon D90, yBenmuuuBaromii MakCUMalbHOE
(hoKycHOE paccTOsIHAE UCIOIb3yeMoro oobekTuBa ¢ 200 1o
300 MM, okasaincs Ooiee BaxXHBIM (PaKTOPOM JUTS TIOTy4e-
HUSI TIPUEMIICMBIX CHUMKOB, HEXEIH BBICOKAas pa3periaro-
mas crmoco6HocTs Qoroanmapara Nikon D700 ¢ momHo-
(dopmatHOI MaTpurieil. Takum 00pa3oM, MBI BBEISICHHIIH, YTO
JUISl y4eTa YUCIEHHOCTH OeyX ONTHUMajbHas BBICOTA TOJIe-
ta coctaBiser 200 M, a 1 GpoTonuACHTUDHUKAIIMHA HE00X0-
JMMBI OTJZIENIbHBIE TIOJIETHI Ha 0o0Jiee HU3KUX BBICOTAX; OII-
TUMaJbHOE (POKYCHOE pacCTOSHHE NpUMEHsieMOoi (oToTeX-
HUKH «Ha BBIXOJIE» OJIKHO cOCcTaBIATh 300 MM.

OO0e KOHCTPYKIMU CHACHHS B KOMIUIEKTE IapaMoTopa OKa3a-
JIUCH TIPUTOHBI st paboThL. Tenexxka o0mamaeT GeccriopHBIM
MPEUMYIIECTBOM B OTHOIIEHHH KoM(popTa HaOIromaTens-
¢dororpada ocoOEHHO TpH JUTUTENBHBIX, Oonee 1 vaca, mose-
Tax. HepocTtaTkoM JaHHOM KOHCTPYKLMM SIBISIETCS OIpaHU-
YEeHHOCTh 0030pa MEepIEeHAUKYJIIpHO BHU3. TeM He MeHee,
ObUTM HaMJeHbl TEXHHYECKHE BO3MOXKHOCTH DPELICHUs ITOM
MpoOJIeMBbl ¥ CYIIECTBEHHOTO YMEHBIIEHHS «CIICTIOi» 30HBI.
TanneMHOe Kpecyio akTyaJlbHO NMPH HEOOXOAWMOCTH YMEHb-
LIEHUs] Beca KOHCTPYKIIMHM, HapUMEp, €CIIU JI0 MecTa MoJe-
TOB HYXHO JIOOMpAThCs IEIIKOM; TaK)Ke OHO MEHee TpeOoBa-
TEJBHO K CTPYKTYpe MOBEPXHOCTH B TOUKE B3JIETAa M IPU3EM-
JICHUSL.

OCHOBHBIE TPEUMYIIECTBA U HEIOCTATKUA MCIOIb30BAHUS T1a-
paMoTopa B M3yUECHHH MOPCKUX MIIEKOITHTAIONINX H3JI0KEHbI
B Ta0II. 2.

motor and resolution ability of our photo-equipment
at different flight altitudes. Minimal height that did
not disturb the whales, and that is why may be rec-
ommended for the survey, was 100 m when belugas
were feeding, and 200m — when they travelled. Pho-
tography suitable for photo-identification required
lower flight altitudes — up to 50m. The examples of
such images are presented on picture 2. Crop-factor
x1.5 of Nikon D90 camera increasing max focus
length of our lens from 200 to 300 mm appeared to
be a more important factor for getting adequate im-
ages than a higher resolution power of Nikon D700.
Thus, we found out that optimum flight altitude for
the abundance count is 200m, while photo-
identification requires separate effort and flying at
lower heights; optimal “resulting” focus length of the
photo-equipment used should be 300 mm.

Puc. 2. IIpumeps! dpoTorpaduit
Oenyx, CICTIaHHBIX C BBICO-
161 30-50 M.

Fig. 2. Beluga photo examples,
altitude 30-50 m

Both tested paramotor constructions appeared to be
adequate for work. The trike had an undeniable
advantage in terms of the observer’s comfort, es-
pecially during the long, over 1 hour, flights. The
disadvantage of trike was a limited visibility look-
down. Nevertheless, a technical decision to solve
this problem and significantly narrow the “blind”
zone has been found. A foot-launch double-seat
construction is a priority option when it is neces-
sary to minimize paramotor weight; for example, if
the take-off site can be reached by foot only; also,
the seat is less demanding in terms of surface cov-
erage in the places of take-off and landing.

Major pros and cons of using paramotor for marine
mammal studies are summarized in table 2.

Our pilot project has demonstrated the effective-
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IIpoBenennas pabota mokazana 3¢HEeKTHBHOCTh UCIOIb30Ba-
HUS T1apaMoTOpa ISl ydeTa YUCICHHOCTH, N3yYEeHUs BO3pacT-
HOW CTPYKTYpHI M TIOBEJICHUSI CKOIUIEHMH OelyXW, a TakKe
Uit POTOMICHTU(HUKALIH.

ABHAIMOHHBIC UCCIICIOBAHMS HA MapaMOTOpPe MPEICTABIIAIOT-
Cs BECbMa TEPCICKTHBHBIMA W B W3YYCHUH IPYTUX BHUIOB
KHTOOOpa3HBIX ¥ JIACTOHOTHX B 3CTYapHBIX U MPHOPEKHBIX
30HaX MPH YCJIOBHUHM COOIIOACHUS COOTBETCTBYIOIIUX MeEp
0€30IaCHOCTH.

Pabora mpo¢unancuposana Ocean Park Corporation (T'on-
kownr), Georgia Aquarium Inc., Busch Entertainment Corpora-
tion, Mystic Aquarium and Institute for Exploration (CILIA),
Kamogawa Sea World (SImonust). ABTOp MCKpeHHE MpU3Ha-
TenbHa miotaM Asekcanapy bormanoBy n Bramumupy Ma-
KypHHY 32 BBICOKONPO(]ECCHOHANBLHOE OTHOILIEHNE K padoTe
MIPOSIBIEHHBIN 3HTY3Ha3M, a Takke Bepe KpacHoBoit u AHTo-
Hy UepHenkoMy 3a Hay4yHOE COTPYIHHYECTBO M oOecreueHne
0e301acHOCTH Ha BOJIE.

ness of using paramotor for beluga abundance
counts, age structure and behaviour studies, as well
as photo-identification. Paramotor-based aerial
studies seem to be potentially productive for other
cetacean and pinniped species research in the estu-
aries and coastal zones, provided all necessary
safety measures are taken.

The study was supported by Ocean Park Corpora-
tion (Hong Kong); Georgia Aquarium Inc., Sea-
World Parks and Entertainment, Mystic Aquarium
and Institute for Exploration, (USA); Kamogawa
Sea World (Japan). The author would like to ex-
press her sincere gratitude to the pilots Alexander
Bogdanov and Vladimir Makurin for highly pro-
fessional attitude and work enthusiasm, and to
Vera Krasnova and Anton Chernetsky for scien-
tific collaboration and providing our safety on the
water.

Tab6u. 1. Bo3pacTHol cocTaB ckorieHust Oerryx 1o pesynsrataMm (gorockeMku. B — B3pocisie (Genbie) ocodn, HU —
He MACHTU(QHUIMPOBAHHOTO Bo3pacTa, J| — nerensimm 0-1 rox (puoseroBble u TeMHO-cepble, 1/3 pa3mepa mate-
pu), OB — roBeHMIBHBIE (cephle, okono 1/2- 2/3 pa3mepa B3pocinoit 6enyxu), H g — 6enyxu He HneHTUGHUIUPO-
BaHHOTO HETIOJIOBO3PENIOro BO3PACTa (ICTCHBIIIH HIIH IOBEHHIJIBHBIC).

Table 1. Age structure of beluga aggregation based on photo-analysis. Ad — adult (white) individuals, NI —non-
identified age, Calf — calves of 0-1 year (violet and dark-grey, 1/3 of mother’s length), Juv —juvenile (grey, 1/2-
2/3 of adult beluga length), Nlcalf — belugas of non-identified young age (calves and juveniles).

BCETO B/ B/ HU/ HU/ I/ I/ j{0):Y) 108/ HUa/NI | HAx/NI
¢oro/ Ad Ad, NI NI, % Calf Calf, Juv Juv, % | calf calf, %
total % %
photos

541 343 63 106 19 72 13 12 2 8 1

Tabn. 2. [IpenmyiecTBa U HENOCTATKH MapaMoTopa (VS. caMOJIeT) Kak CPeCTBa I y4eTa U pOTOMACHTUDUKALUH

MOPCKHUX MJICKOIIUTAIOIINX.

Table 2. Pros and cons of the paramotor (vs. plane) as the means for marine mammal surveys and photo-

identification.

SKOHOMHUYHOCTB /

OTrpaHHYEHHUE paiioHa paboT MpUOPEKHON 30HOI /

economical study region is limited to coastal zone
MOPTaTHBHOCTS / MaJIblii TMMUT TIOTbEMHOTO Beca /
portable low carrying limits

BO3MOXKHOCTb CTapTa ¢ JIt000# TBep/10#i IIIOCKOH 1Mo-
BepxHoctH / can take off from any stable flat surface

3aBHCUMOCTH CKOPOCTH OT XapaKTePUCTUK BETpa /
speed depending on wind characteristics

BBICOKAsi MAHEBPEHHOCTH /
highly maneuverable

He0e30MacHOCTh B OTCYTCTBUH MOJIEPIKKH C BOJIBI/
unsafe without boat support

MaJblif IyM, 3KOJOTHYHOCTS /
less noisy, more ecological
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