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- OTOJIUTHI

- Marepuan 13 Buknnegum — cBobogHom aHUMKNoneanm

~ OTonUTHI (OT rpey. ovc, (pPoa. n. WToc) — «yxo» n Aiboc —
. «KaMeHb»), Un1 cTaTonuThbl (OT rpey. OTATOC — «HENOABWKHbINY)
 — TB&pAble 06pa30BaHWsl, PACMONOXEHHBIE HA MOBEPXHOCTU KIETOK,
BOCMPUHUMAKOLLMX PasfiyHblie MeXaHU4YecKne pasapaxkeHust; YacTb
opraHa paBHOBECUS Y HEKOTOPbIX 6&CNO3BOHOYHbIX, BCEX
NO3BOHOYHbIX N YerioBeKa.

' OTonuTbl MOTIyT ObITb NPoOAYKTOM CereTOpHOI;I AOeATEeJIbHOCTU KJ1e€TOK

WU 3aHOCSATCH U3BHE — HanNpuMep, y paka oTofimTamMmu cnyxart
- necunHkn. OTonnTbl MNekonuTarLwmx odbl4HO NpeacTaBnstoT coboun
YANMUHEHHbIE, ANUHON A0 10 MKM, N WWMPUHON 1—3 MKM, KpucTansibl
~ kanbumTa. CMeLLeHne OTONUTOB NPY UBMEHEHWM NOMNOXEHNS Tena W
BNUSIHUM YCKOPEHUW Bbi3blBaeT MeXaHM4YecKoe pasapaxeHue
noasiexatumx BOSTIOCKOBbIX peLenTOPHbIX KINeToK N NosBIieHne
COOTBETCTBYIOLNX HEPBHbLIX MMMYbCOB, NOCTYyNaoLWUX B MO3T.

Tpeckn Gadus macrocephalus
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Stable isotope marking of otoliths during
vaccination: a novel method for mass-marking fish

Fletcher Warren-Myers'*, Tim Dempster!, Per Gunnar Fjelldal?, Tom Hansen?,
Arne J. Jensen®, Stephen E. Swearer!
'Dt-p‘utmc-nl of Zoology, University of Melbourne, Parkville, Victoria 3010, Australia

‘Institute of Marine Research, Matre Aquaculture Research Station, 5984 Matredal, Norway
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ABSTRACT: Tagging or marking of fishes enables the collection of population-based information
for ecological research, yel few techniques enable 100% mark deteclion success. We tested a new

mass-marking technique: otolith marking with enriched stable isotopes delivered during vaccna-
tion. Atlantic salmon (Salmo salar) parr were injected in either the abdominal cavity or muscle
with a combination of enriched ¥ Ba, ““Sr and *"Mg, using 1 of 3 carrier solutions (water, vaccine,
vaccine mimic). Laser ablation inductively coupled plasma mass spectromelry of the otoliths indi-
cated that '"Ba and *Sr isotope enrichment treatments achieved 100 % mark success, with 0 to

34Y% success for ““Mg, compared to experimental controls, Mark strength was greater when
enriched isolopes were injected into the abdominal cavily compared to muscle. Isotope markers
did not affect fish condition or survival, Marks could be differentiated with 100% success from the
background levels present in wild parr collected from 22 Norwegian rivers. Stable isotope mark-
ing via vaccination with enriched stable isotopes is a mass-marking technique that, once opli-
mised, could allow for cost-effective differentiation of wild and escaped farmed fish for each inde-
pendent farming area

KEY WORDS: Atlantic salmon - Barium - Escape - Salmo salar - Strontium
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MapKMpOBKa pbl6 NO3BOJISET co6MpaTh

MeueHune nnum
NonNyNAUMOHHYIO MHDOPMaLUUIO A1 3KOJIOTMYECKUX UCCTIeA0BaHUNR,
O[lHaKO HEMHoOrune Metoabl obecrneuymatoT 100% ycneluHoe
o6Hapy)XeHue MeToK. Mbl NpoTeCTUPOBAIN HOBYHO TEXHUKY
MacCOBOI MapKUPOBKWU: MapKUPOBKY OTOJIUTOB 060raLLeHHbIMMU
CTabuJibHbIMM U30TOMaMMU, 0CTaB/ISEMbIMU BO BPEMS BaKLMHALUMN.
Mappy atnaHTuyeckoro nococs (Salmo search) BBoannv nnéo B
OPHOLLHYIO MOSIOCTb, IM60 B MbILLLY KOMOUHaLMIO 060rauleHHoro «%
a», Sr n 26Mg, ucnonbaysa 1 u3 3 pacTtBopoB-HocuTenen (Boaa,
BaKLMHA, UMUTATOP BaKLMHbI). Macc-cneKTpoOMeTpUsi OTONIMTOB C
nasepHomn abnaumen ¢ UHAYKTUBHO CBAA3aHHOWM MNJ1a3Mou rnokasana,
yTO npoueaypbl oboraweHus nsotonamu iNBa v 88Sr gocturnm
100% -Horo ycnexa c ycnexoM ot 0 no 34% anda 26Mg rno cpaBHeHUIO
C 3KCNepuMeHTallbHbIM KOHTposieM. Cuna MeTKM 6bina 605blue,
Korga o6orauleHHble N30TorMbl BBOAWUIIA B GPIOLLHYIO MOIOCTb, NO
CPaBHEHUIO C MbllLaMWU. U30TOMHbIE MapKepbl HE BIIUANU Ha
COCTOSIHUE U/ BbIXXMBAEMOCTb pbl6. MeTKu MOXXHO 6b1710 co 100%
YCMexoM OT/IMYUTb OT POHOBLIX YPOBHEMN, MPUCYTCTBYHOLUX B ANKUX
, COOpaHHbIX B 22 HOPBEXCKUX pekax. MapkupoBkKa
CTabUJIbHbIX M30TOMOB MNOCPEACTBOM BaKLMHaLUK 060rauleHHbIMU
CTabuJIbHbIMU N30TOMNaMM - 3TO METOZ MacCOBOM MapKUPOBKMU,
KOTOPbIN Nocie onTMMmn3aLmMm MOXeT Mo3BOJSIUTb SKOHOMUYECKU

INTRODUCTION

or marker-related effects on growth and survival. As

3 deKTUBHO AnddepeHUnpoBaTb UKYHO U YCKOJIb3HYBLLYHO

no single marking technique is suitable for all situa-

Fish identification markers, whether artificial or tions, it is important to choose a marker that mini- BblpaLLl,eHHle pb|6y p‘ﬂﬂ Ka)K.[].Oﬁ He3aBMCMMOVI
natural, are an essential tool for population-based mises the uncertainty in fish identification for the = -
ecological research, particularly for studies of popu- particular research question and application, CEJIbCKOXO3ANCTBEHHOWU 30HbI.

lation connectivity (Swearer et al. 1999, Thorrold et Markers may be cateqgorised into 2 general groups:



et al. 1999); chemical marking by immersion in fluo-
rescent dves such as tetracycline {(Jones et al. 1999),
calcemn and alizannred S (Crook et al. 2009): and ele-
mental marking (Farrell & Campana 1996, Bath et al.
2000). These marking techniques also have issues,
such as poor longevity of some chemical dyes (Crook
et al. 2009), and up to 40% naccuracy in identifica-

tion of multiple thermal marks (Volk et al. 1999).

30eCb Mbl NPOTECTUPOBAIM HOBbIN METOA MapKUPOBKU

060ralleHHbIX CTabUJIbHbIX U30TOMOB, UCCIEeAYS, MOXHO Jn
coyeTaTb MapKepbl OTMeYaTKoB MaJsibLeB CTabUiIbHbIX U30TOMOB
OTOJINTOB C PYTUHHOM BakKLMUHaLMNEN HOPBEXCKOIo hepMepCcKoro
aTnaHTu4yeckoro siococs Salmosalar. Mbl nccnegoBanu aToT MeTO[,
JAOCTaBKMU, MOTOMY YTO YCKOJIb3HYBLUAA pbl6a N3 akBaKyJbTypbl
NpeacTaBseT CO60M Cepbe3HYHO 3KONMOrMyeckyto npobnemy (Jensen
et al. 2010), a TouHble MeTOAbI AUdhepeHLMaLUN YCKOb3HYBLLEN
BblpallMBaeMom pbibbl OT ANKON pbibbl U HePMbI-NPON3BOAUTESSA
NO3BOJIAT YCUIUTb MePbI MO CO6NI0AEHUIO TpeboBaHU. Kpome Toro,
Bce 300+ MUNTMOHOB BblpalliMBaeMbIX Ha hepMax JIOCOCEN,
BblpallMBaeMbIX B Mope B HopBeruu kaxabii rog (Jensen et al,

2010), BaKLMHUPYIOTCS B GPIOLLIHYHO NOJIOCTb BaKUMHOM C MaC/SHbIM

aabloBaHTOM. CrnegoBaTesibHO, BO BpeMS BaKLMHALUKN M30TOMHbIE
MapKepbl MOXXHO BBOAUTb B KOHTPOJIMPYEMOM KOJIMYeCTBe
OTAENbHOM pbi6e Ha onpeAesieHHOM 3Tarne XU3HEeHHOro LMkKa 6e3
AOMNOJTHUTENIbHOW pyYHO 06paboTKUN B MPOU3BOACTBEHHOM
npouecce. CnegoBaTesibHO, BCe NPO61eMbl C MapKUPOBKOW, Takne

sure, and the amount of i1sotope received mnfluence
the uptake of enriched isotopes, and consequently,
mark success (Munro et al. 2009, Wilhamson et al
2009b, Woodcock et al. 2011a). In addition to vali-
dating a stable 1sotope mark delivery method, knowl-
edge of the natural variabiity 1n 1sotopic ratios for a
given species and study system 1s required before a
stable i1sotope hngerprinting method can be con-
sidered to be an effective and accurate individual- o1

mass-markimng tool,

Here, we tested a novel enriched stable isotope

marking technique by investigating whether stable
isotope otolith ingerprint markers can be combined
with routine vaccination of Norwegqan farmed Atlantic
salmon Salmo salar. We explored this delivery method
because escaped fish from aquaculture are a sigmfi-
cant environmental problem (Jensen et al. 2010), and
accurate methods to differentiate escaped farmed
fish from wild fish and the farm of origin would en-
hance compliance measures, In addition, all ~3004 muil-
lion farmed salmon grown in the sea in Norway each
2010)
abdominal cavity with an oll-adjuvant vaccine. Hence,
during vaccination, isotope markers may be adminis-

vear (Jensen et al are vaccinated in the

tered 1n a controlled amount, to individual fish at a
speciiic point in the life history stage, with no extra
manual handling 1in the production process. Conse-
quently, all marking issues, such as the period of iso-
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Fig. 6. Baseline isolope ratios of Norwegian Salmo salar parr surveyed from 22 rivers across Norway. Bars represent the average

ratios of 3 fish from each river sampled, except for Saltdalselva (SAL) and Strynselva (STR), where bars represent the average
ratios of 18 fish sampled between 1990 and 2010. Error bars represent £1 SE. See Table Al in the Appendix [or abbreviations

OTU pe3y/ibTaTbl MOKa3bIBalOT, YUTO MaccoBas MapKMpoBKa
cTabunbHbIMKU M30TONaMu Ba n Sr yepes NHBLEKLMIO BakKLMHbI
MoxeT cTaTb 100% 3 PekTUBHLIM METOA0M UAEHTUPUKALMN PbIObI.
Bosiee TOro, aToT MeTo/, MOXeT bbITb pa3paboTaH A5 MoJyYeHNs
MHOTI03/IEMEHTHbIX KOAOB OTMNeYaTKoB nasibLeB B QToAuTax. Ecau

3TOT METO/ 6yﬂ,eT NMPUHAT B MacLuTabax Bcen OoTpadjini, OH MOXET

ObITb MCMOIb30BaH ANa ANPdepeHLMaLm BblpalLLleHHOW U AMUKOW
PbIObI, @ TaKXe Ana onpeaeneHns Gepmbl-UCTOUHNKA cbexaBLuero
aTNIaHTNUYECKOro 10COCS.

lith 1sotope ratios that would be scored as unmarked

using our method,

DISCUSSION

Injecting with enriched "“*Ba and *“Sr was 100%
effective in significantly changing the "*Ba:'**Ba and

study were uniquely different from observed natural
ratios of Ba and Sr in wild salmon parr from the 22
nvers across Norway. These findings indicate that
mass-marking with Ba and Sr stable isotopes via
vacanation injection has the potential to be a 100%
effective fish-identification techmque, Furthermore,
this technique could be developed to produce multi-
elemental fingerprint codes in otoliths. If adopled at a
whole-of-industry scale, this technmique could be used
to differentiate farmed and wild fish and to identily
the source farm of escaped Atlantic salmon.

Mark success

An unambiguous mark 1s critical for accurate fish
identification, particularly when low numbers of
tagged fish are caught during mark-recapture sur-
veys. Here, 100 9% mark success was achieved using

enriched **'Ba and ™Sr at a concentration of 2 nq
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gram brood fish in brown trout Salmo trutta (Huelga-

Suarez et al, 2012). Hence, it may be possible to use
““'Ba and ""Sr isotopes at 10 to 100 times lower con-
centrations and still achieve 100 % mark success via

vaccnation, which would greatly reduce the amount

of 1sotope, and thus cost, required for marking.

Suarez et al. 2012). ChepoBaTeNibHO, BO3MOXHO, MOXHO
ncnosb3oBaTb n3otonbl t371a n 865Sr B 10-100 pa3 MeHbLUKMX

scans above detection. The number of scans with
ratios above the detection limit suggests carner solu-
tions that contained 50% (VM) and 100% (W) water
produced a stronger mark than V (3.5% water) for
“'Ba:"""Ba, which may imply that water is a more
efficent medium for delivering barium i1sotopes via
rever, the opposite effect was found for
carrier solutions showing no difference
scans with ratios above the detection

rage ratios mndicating carrier solutions

(o)
KOHLUeHTpaumax n npu astom goctuyub 100% ycnexa meyeHuns C ter content (VM: 50%, and V: 3.5%)

strontium 1sotope enrichment.

NMOMOLWbH BaKUWHaAUWWU, UTO 3HAYUTENIBHO COKPATUT KOJINYECTBO
N30TOra, a 3HAa4YNT W 3aTparhbl, HeO6XO,£l,VIMbIe AN MeYeEHNA.

be sellf-requlated in salmonids and may be sourced
sqg rd 1992).In

addition, Mg has a slow exchange rate in body tissue

from either food or water (Shearer &

compared to calcium, and only 1 to 2% of Mg ions
are transported into the endolymph fluid (Maqguire &
Cowan 2002) in which otoliths are encapsulated. A
combination of these factors and the likelihood that
farmed fed salmon parr used in our expernment were
not deficient in total Mg suggests that either a con-
centration of 2 pg g~ fish mass of “*Mg was insuffi-
crent for achievinaa 100Y% mark <sniereses or the me

Fish condition and survival

A mass-marking method that does not compromise
fish health or growth rate is an ideal prerequisite for
a marking programme. Parameters monitored in this
tnal to assess [ish health (Fulton's condition factor
K, survival rate) indicated there were no negative
health effects of enriched stable isotope marking on
Atlantic salmon parr 70 d post-injection. Previous
expenments that have used stable 1sotopes to mark
fich bv other dehivervy methods <aach ag trans.




Cowan 2002) in which otoliths are encapsulated. A
combination of these factors and the likelihood that
farmed fed salmon parr used in our experiment were
not deficient in total Mg suggests that either a con-
centration of 2 pg g~ fish mass of “*Mg was insuffi-
cient for achieving 100% mark success, or the time
between injection and sampling of the otoliths may
have been too short (14 d) for suificient uptake of
“*Mg to occur.

Mark strength

We quantified the strength of the 1sotope markers
by comparnng the average ratio and total number of
scans above the threshold ratio in each ennchment
treatment, Overall, injection into the abdomuinal cavity
returned stronger and more consistent marks for “*'Ba

and ""Sr compared to injecting into the m

R T R R R R e BuaoB (Starrs et al. 2014). XoTs y Hac HET anpUOPHbIX OCHOBaHWUY
carrier solulions in the abdomunal cavily ¢ OXWAaTb, YTO MapKNPOBKa CTabUAbHBIMU N30TOMaMU ¢ MOMOLLbHO

the musculature. Leakage of the solutio

musculature injection site was observed pot

whereas no visible leakage occurred for | BOB,[],GVICTBVIG Ha POCT U COCTOAHME pbl6b| y n10CcocH, HeO6XOﬂ,I/IMbI

nal cavily injection site (F. Warren-Myers |
ster pers. obs.). An alternate possibility 1st

tnal to assess fish health (Fulton's condition factor
K, survival rate) indicated there were no negative
health effects of enriched stable isotope marking on
Atlantic salmon parr 70 d post-injection. Previous
expernments that have used stable i1sotopes to mark
fish by other delivery methods, such as trans-
generational and immersion, have simuarly detected
no negatve short-term effects of stable isotope treat-
ments on survival and growth (Munro et al. 2009,
Williamson et al. 2009a, Woodcock et al. 2011a,b),
although possible etfects mav occur for different fish
species (Starrs et al. 2014). While we have no a pnori
reason to expect that stable 1sotope marking via vac-
anation injection should have any detrimental long-
term effects on fish growth and condition in salmon,
longer-term, larger-scale tnials are required before

the technique can be adopted as a mass-marking

method for use on mullions of fish.

BakKUMHaUunn OKa>XeT Kakoe-1nbo BpegHOE AO/ITOCPOYHOE

bonee AONTOCPOYHbIE U prI'IHOMaCLLITa6HbIe NCMbITaHUA, TpeXae

logical pathways for Ba and Sr ion transpdidSiYEcilol RIS o] OyZLeT MPUHAT B KayecTBe MeToZa MacCOBOW

abdominal cavity to the endolymph fluid s MapKNPOBKY

the otolith may be more efficient or direc
tolon transport from musculature tissue,
The strength of mark uptake for **'Ba and *'Sr en-

AN, FREFTEEIRICE- ) BRIV AL NS N, 1 L SN ) SR o ol S =

SN NS0 N e WG«

(M NCMONB30BaHMA Ha MUJIMOHAX PbIb).

ation of less than 3% in the isotope ratios of *“Sr:®Sr

has been used to separate natal habitats in some fish

coe by a2 ass  BAlam '*Tax T e anamaa ol w2 e " | RS-
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required to confirm if this method is cost-effective for
mass-marking, while still ensuring marks are uniquely
different from wild salmon. Further investigation
using the commercial vaccine MINOVA 6 with other
iIsotopes, e.g. '*Ba, " Ba, '*Ba and ¥Sr, would deter-
mune the feasibility of creating multiple combinations
of stable isotope markers (e.g. Munro et al. 2008,
Woodcock et al,

based delivery method

2011a,b) using the vaccmnation-

Application of enriched stable isotope otolith
fingerprinting during vaccination

Farmed fish, including salmon escape from aqua-
culture facililies and enter the wild (©. Jensen el al.
2010, Jackson et al. 2012, A, J. Jensen et al. 2013),
with subsequent ecological and/or evolutionary
effects on wild fish populations (Fleming et al. 2000,
McGinnity et al. 2003). A marking technique that
enabled tracing of escapees back to the farm of ongin
would provide greater insight into the causes of
escape events (Jensen et al. 2010), belter capacity for
regulatory bodies to determune the level of under-
reporting, and improvement of enforcement of com-
pliance measures (Fiske et al. 2006). An ideal mark-
ing technique should meet the following critena: (1)

390:225-235

» Almany GR, Berumen ML, Thorrold SR, Planes S, Jones GP

(2007) Local replenishment of coral reef fish populations
in a marine reserve, Science 316:742-744

Barbee NC, Swearer SE (2007) Characterzing natal source
population signatures in the diadromous fish Galaxias
maculatus, using embryonic otolith chemistry. Mar Ecol
Prog Ser 343:273-282

Bamelt-Johnson R, Ramos FC, Gnmes CB, MacFarlane RB
(2005) Validation of Sr isotopes in otoliths by laser ablation

MpuMeHene 0boralleHHOro cTabuibHOro n3oTomna oToanTa
SOUTMAOCKORMReRAMAS BO BPEMSA BaKLIMHALMN

BoipawmBaemas pbiba, BkroUas siococs, coeraet ¢ akBaky/AbTypPHbIX
06bekToB 1 nonagaet B Ankyto npupoay (0. Jensen et al. 2010,
Jackson et al. 2012, A. J. Jensen et al. 2013), yto BnocneacTtBum
OKa3blBaeT 3KO/0rMyeckoe u/mam 3BoJIOLMOHHOE BO3eNCTBNE Ha
nonyaaumn aukou pelbel (Fleming et al. 2000, McGinnity et al.
2003). MeTo MapKnpoOBKK, MO3BONSAIOLLNIK OTCIeANTb cOeXaBLUNX

pbI6 A0 PepMbl NponcxoxaeHuns, obecneunt 6onee rnybokoe

NoHMMaHKe npuymH noberos (Jensen et al. 2010), yayuwnt

BO3MOXHOCTM PErYIVPYOLLNX OpraHOB MO OnpeAeneHnio YPOBHS
3aHWXKEHMSA OTUETHOCTU N YNYYLLNT obecrneyeHme cobtofeHns Mep

no cootBetcTBUtO (Fiske et al. 2006). iaeanbHaa metoamka mark-mg
cTaHgapTam
Ka4deCTBa
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tool for mvestigating migratory behaviour and the
degree of philopatry in wild Atlantic salmon popula-
tions in Norway. Importantly, all natural background
ratios were within 2.5 SDs of control fish analysed in
the vacanation tnal, indicating that no wild salmon
would have been falsely assessed as being a marked
farm-reared escapee, Conservatively, lo ensure an
artificaal 1sotopic mark 1s not mistaken for a natural
1sotopic signature, the ratios in marked fish otoliths
should be well above that of natural background

variation to guarantee correct fish identification.

Opltimisation of enriched stable isolope ololith

fingerprinting during vaccinat METPOB NN 340P0BbA Pbibbl. MeTo  MapKMPOBKWY CTabWIbHbIMM

In the present study, the ennched 1is
ments shifted the isotopic ratios of '*’
®Sr:*Sr by 2 to 3 orders of magnitude

the experimental controls and the natu

ratios. This is well above the conservatizELAVIEITolel:EYiNa: MY Ele) el a TN RV ET L CloI SRV GloN Vil Wile [SE LN Foh ™

as the level
accuracy, wh

of 3.3 SDs which we set
mark success with 1009%

the amount of isotope used for enrichm PepMmbl, UTO NO3BONUT pr6OBOAaM n3bexartb JOMONHUTE/IbHbBIX

sufficient unique marks to be useful at a whole-of-
industry scale; (2) 100% correct mark detection; (3)
an efficient and cost-effective method of application;
and (4) no negative side effects on production para-
meters or fish health. The stable i1sotope marking via
vacanation technique trnialled in this study has the

potential to meet these criteria, If all fish in the

salmon farming industry were vaccinated, isotope
markers could be added during the vacane produc-
tion phase prior to bemng delivered to commercal
farms, thus ensuring no extra manual labour costs to
fish farmers for the purpose of marking and monitor-

ing all farmed Allantic salmon,

N30TOMaMun 4yepes3 BakKynHauunto, OﬂpO6OBaHHbIﬁ B AldaHHOM

nccneqoBaHn, NOTEHUMNAIbHO MOXXET COOTBETCTBOBATb 3TUM

Kputepuam. Ecam Bcs pbiba B 1ococeBoOACTBe byaeT

Ha 3Tane npon3BoACcrtBa BakKUWHbI NMepes NOCTaBKOW Ha TOBapPHbIE

1('(11]('("(i. (}!)“nll\(l“()n of “]l:‘ “]l“inlu“l I 3anaT pquoro pr.ula Ha MapKMpOBKy n MOHMTOpMHr BcCero

centration of 1sotopes needed to create

re qmwd R R R R g | A3BOANMOrO aT/laHTUHECKOTO JIOCOCA.

b ol o fhs ohtia Ban delall duchien ache ok e otk dh oo e dhandn aache doe el s

Almanyv GR, Berumen ML, Thorrold SR, Planes S, Jones GP
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Fact Check- COVID-19 is a»contaglous‘ dls'eélée and
is not caused by radiation poisoning

By Reuters Fact Check 6 MIN READ f v

Social media users have been sharing posts online that claim COVID-19 is not a
contagious disease and may instead be caused by radiation poisoning. This claim is
false; COVID-19 has been found to be contagious and it is not caused by radiation

poisoning.

Disinformation: The COVID-19 vaccines
contain radioactive metals which can be
identified by temperature measuring
(controlling) devices.

Verdict: FAKE NEWS

Fake News

9030 53330 30032021 ()

L4 Twitter = Print

‘ Disinformation: The COVID-19 vaccines contain radioactive metals which can be identified by temperature measuring

% (controlling) devices.

An example can be seen here . The post reads: “Pay attention. Every model right now
points to Covid-19 not being a contagious disease EXCEPT the model of Pharma, big-

tech, and the ruling class. I know, I know, I’'m a bat-shit crazy conspiracy theorist. I

heard it all weekend. Fine, whatever. Just for fun then, check out the symptoms of e

radiation pneumonitis.”
instagram-image-CL4Va UAfkS

The post then explains that COVID-19 may stem from radiation poisoning and that

masks, lockdowns and injections are ineffective against the virus.

AN u

Reuters Fact Check previously debunked the claim that COVID-19 is caused by 55
“_ CnpaBKy O TOM, YTO OH MOJIy4U/ NPUBMUBKY, TO €CTb €My BblAaNN HaCTOALLUNA

radiation poisoning, here . The symptoms of illnesses like radiation pneumonitis and = *

COVID-19 are similar, but they are entirely different things.

- Verdict: FAKE NEWS

The information that the COVID-19 vaccines contain heavy metals which act like nanochips is actively circulating through
social media. On 25 March 2021, Teona Tavartkiladze, a Facebook user, made a publication on her personal account which

. contained similar disinformation. As claimed by Ms Tavartkiladze, radioactive metals end up in the body of vaccinated people

and they can be identified by temperature sensors.
Teona Tavartikladze

“A person who is against the vaccines was given a fabricated certificate in England, ostensibly proving him vaccinated to avoid
being quarantined in the airport on his return home. After arrival, he went through the control sensor which measures

temperature and customs officers told him that he is not vaccinated since the device responds to those radioactive metals
which are injected into the body after vaccination and these devices identify them by flickering... Welcome all of you who are
* vaccinated into an electronic, ‘civilized’ and ‘humane’ concentration camp.”

< [lobpbin Beuep Bcem! CerosHs pasroBapuBana co 3HaKOMbIM, KOTOPbIN NpuaeTen ns
5+ AHrauu. Ero maTb pabotaet MeacecTpoid B 60bHULE B AHIIUK, U TaM MOJHBIM

XO4O0M AeNlatoT NMPUBUBKW. OH NpPpoTuUB BakKUWH, N €ero Matb cAaesajia eMy qaanbumsyro

AOKYMEHT, HO Ha CaMOM JeJie BakKUNHYy eMy He BBOAUAN. Mo I'lpl/l6bITl/1M B asponopt

= cBOeW CTPpaHbl OH MOKa3an 3TOT AOKYMEHT, uTOObI N3beXaThb KapaHTUHa.

TaMO>XXeHHMKM NOMNpoCUIM ero NpPonTn Yepes Npubop, KOTOPbIA BO BCeX aspornopTax

~ Ternepb NoKa3biBaeT TeMnepaTtypy Tesa. OH npowen Yyepes Hero, h eMy ckasasjin, 4To

OH He NPUBUT N ero CepTqu)VIKaT He,ﬂ,el)'ICTBMTeﬂeH, TaK KakK BakKuWHa coaep>XunTt
TAXeJibleé MeTaJlJibl, U OHU Cpasy BUAAT, MPUBUT HeJIOBEK UJIN HET. M nocne Bcero

* 3TOro Kak MO>XXHO He BepUTb B rnobanbHbil KOHTPOJIb 1 TEOPUIO 3arOBopa!






COVID-19 vaccinations available at Isotopes
Park

BY OLIVIER UYTTEBROUCK / JOURNAL STAFF WRITER
THURSDAY, JUNE 3RD, 2021 AT 4:47PM

Albuquerque Isotopes fans can get a COVID-19 vaccination at Isotopes Park through Tuesday. (Roberto E.

Rosales/Albuquerque Journal)

Albuquerque Isotopes fans can get a COVID-19 vaccination while they attend any of six home
games through Tuesday, state health officials announced Thursday.

The vaccination clinic will be held on the concourse at Rio Grande Credit Union Field at
Isotopes Park under a partnership between the Isotopes and the New Mexico Department of
Health.

Isotopes fans can get the Pfizer vaccine from the time gates open until about the fifth inning
of each game.

R/

vaccination at

Isotopes Park through Tuesday

As of Thursday, 56.1% of New Mexicans were fully vaccinated and 65.8% had received at least
one dose of a COVID-19 vaccine.

New Mexico recorded 126 new cases of COVID-19 on Thursday, and five new deaths, bringing
the number of New Mexico deaths to 4,273, health officials said.

Counties with the largest number of new cases were Bernalillo County, 39; San Juan County,
14; and Dona Ana County, 10.

The five people whose deaths were reported Thursday are a Bernalillo County woman in her
80s, a Dona Ana County man in his 50s, and three San Juan County residents: a woman in her
60s, a man in his 70s, and a man in his 80s.

Imagine Dragons - Radioactive
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B 2030 6yp,yT BCTaBMNATL B ronosy peanbHbie YUnbl (Aaron Russo) U3oTonHas MeTKa 3TO YU HU3KOTO
YPOBHS KOTOPbIN BepuduumupyeT Yun BbICOKOro YpoBHS (RFID, Ha KOTOPOM AeHbrv v npo4ee). RFID yun
ccbinaetcs Ha M3OTOI'IHyI-O MeTKy KOTOpaﬂ 3aKpenreHa 3a KOHerTHbIM “esoBeKoM, 4To p,oxasblsaeT
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B JIECY BOJIKA [1POCTO
PA3PbIbIbIbIbIbIbIbIbIbIbIbIbIBAIOT
A0 KOCTUnnninin oo MFICA

- Hy, Tak a KOHeuHa 1eJib Kakas?
- Koneunas mnenp? YToOBI BceM B MHPE OBLI
BCTPOEH YHII PaIHOYACTOTHON HIEHTH(HUKAIUN
U BCE JIEHbI'U OYAYT MPHUBA3aHBI K 3TOMY

uyuny. A KTo OyJleT IpoTecToBaTh, U JAeNIaTh
YTO-TO HaM HallepeKop- €My UHIl OTKIIOUHM.
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yxoa n3 CUCTEMbI B JIEC
(vnn B oOWMHY
CrtapoBepoB)



