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Study Title:
Assessment ol Mercury Contaminalion in Zooplankton of Three Washington Lakes.

Purpose of stedy:
Due to the heavy impact oa hutnen health and other top predators, many resesrchers focis on the baouccwnulation of mercury in
nquatic systems. Bioaccumulation & the phetsomenon by which persistent contaminants accuntulste within individuals and within food
webs (McIntyre & Beauchamp, 2007). Soawe detei] the many ways o tesd for mercury boaccurulation at diffeccat Ievels of the
traphic system, inchading examining, feathers of hirds (Solonen ot al. 1990), adult mosquitocs (Hammerschmidt ot al. 2005), varying
fish tissucs {Mcintyre and Beauchstip 2006), and whole bodies of zooplankton (Pickhardt et al. 2002, Long €1 &l. 2018) for mercury
coneentration
Cansuming fish is & direct pathway for mercury poisoning in humans. Consequently, examining mercury levels in fish is an important
facet of bivaccumnulation (Pickhardt €1 21, 2002). However, calching ancd testing large quantities of fish can be diflicult, requiring & lot
of resources and person power. Because of this, testing other parts of the ccosystem that can act as indicators of the levels of mercury
in organistas in higher trophic positions my be a more efficient option (Mittelbach et al. 1995). Pickhardr et &l (2002) describe
Daphnia a5 playing a fundamental role in the bioaccimulation of mescury and suggest Dapbnis can be wsed 2< an indicslor foc
mercury ioad up the system.

The theorstical system ol hsouccumulation beginning with Daphnia can be descrbed as follows. Daphnia are a1 the bottom of the
tropluc systern and are corsumed by organisms above them (Pickhand! of al. 2002, Miticlbach et ol. 1995, Fagles-Smith et al. 2008, and
Melntyre and Beauchamp 2006). As planklon-cating fish consume Daphaia, they soquire and ncoummlate the mercury Joad of the
Daphnin. As piscivorous fish then consume the planktivorous fish, this transfer and acomulation of nercury contimues wp the Tephic
nddcler. 1t continwes on with apex predutars such as birds of prey and humans (Montyre amd Beauchamp 2006 and Solonen ¢t al,

1990).

Pickhards of al, (2002) found that increasad alpal blooms decreased the amount of mercury thal sccumulates up the rophic system,
(thers found similar results (Clen et al. 2005 and Clien ot al 2012). Restarchers also found that increased algne concentrations spread
out the mercury Joad within the sysiem. When the zooplankton consumed the algae, fhey consumed & reduced Joad of mercury and this
pattemn is continucd up the trophic system,

‘This fundamental study conducted by Pickhardt et al. (2002) showed how to meusure nuwercary in Duphuia; however, it did not address
the seasonal variation that has heen ohserved m mercury canteminan losd of fish (foe example, in Farkes ot al, 2003, and Ward et al.
1999), Studics of mencury contamination in fish have pomted Lo sexsonality as a factor that changes mercury load {Farkas et al. NI03
and Niieni 1983). Interestingly, in these studies, the effect of sensonality on mercury contarnination in figh i best explained by the
conclition Gactor of the Gsh (Fulton™s cundition fsctor,

K~{ 1000w )NIx3) where w and | are the recorded as net weight and tosal length of a fisly, respectively (Farkas ot al. 2003)). It was
suggested that increseed levels m the speing correlated with increased feeding rates and, therefore, increased condition facsor of the
fish. It is unclesr if the scasonal variation of mercury Joad in fish is increxsed fod comsumption, or If the food itsell has incrawsed
uiercary losd. 1t bas alsy been supgested that fall spikes in methylmercury availability after Jake temover increases mercury loud in
prey and up the tophic ladder (Slotton et al. 1995).

The pumpose of this shudy is to asses the mercury concenlration in zooplankton in lakes over & seasonal change and thermal the
destratification ol the three lakes,
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Sanyes were collocsed oo the public boat Iauneh Jacared next 10 th rarger station on Lake Ozelk: S S
Trausportation method th resexceh sites):
[ ugud 9 i 1o et 10 the vioger wstion hee proceaiad to coblected sansples froe o kayak

- et . - -

Caflection of the folovwiag specimens or alaterials, quantitics, and any Limitativys on poliecting:
Parmitice igay cxamine imercury contamsination m zouplatkion in Lase Cuctie in Olympic Motional Park, Permmitses masy collect
teanpersture prafiies, soopkukion taws and phytoplankson tows from Lake Oxeste for analyas.

Nome of repository for ipecimens or sample matesials ifapplicable:
Repeditory tvpa: Will be destroyed thiougi asedysis or discerded alier anslysss
Ohbjects colieytod:

300 ! of conceutrazod zouplankton

10 1 ol zooplaakion $ored in Bhimoel
300 nad of concentrated phytoplankinn
1500 i af warer for chlaropliyll a aualysis
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NPS Ceneral Conditions for Scientific Research and Collecting Perpuit (available 2t the RPRS HELP paze) apply fo this periait,
The following speeifie conditions or restrictions. and uay sttached conditions, alse apply to this pecmit:
Permittee mwst follow alt relea and regolotions of Olympic Notiona] Pack. Resenrchers should practios “Lexve Na Troce” wiven
cantping, or leaveling i the wildemess,
Pezmistes wasl provide sceurste location of this sxtivity as snce s poasible (end o later than end of the field season). Use of GPS
coardinatos (prefombly UTM using NAD 83) is areferned.
Petmitress sre roquirad 1o meke conlact with ares mogers in the Jocations of thelr studies =nd to covrdinate their activities with the
ratpes. Rangers mast be notitied of rescarcher’s vohicles and comealt 88 10 where veiicles can be parked. Rangars must be riefed on
the resonrelied’s ectiviiies, particularly thass mvolving enliections.
Thix permit rubhvarizes sctivity on Naliveal Park Service laids bt docs not epply to and does a0t sathorize any activily on peivate
lands within she park boumidary. Such privete haldins secar in the Ozetre Lake, Lake Crescent, Quinkult, Elwha, Oil City, Lake Dawn
and ather regims of the park. Reaearebers ane uitimstedy responsible for recognizimg whea they 8z, of potentislly will be, v puvaic
Jands. Park s34F nre svailable to hedp identify private lands. Trespars onto private lands without penmission of the pepesty pamner i
prolibited, Plesse respect peivate land houndaries. )
All Foads ve eéher exorous subsiances 1wt Be stored in a mumner safe roiw bears ur otber wilkidlife. Thc use of bear-prood canseiners is
strongly recommended 2nd may be botruwed (wilh prior smingement) from the Wikiermess Infrmation Ceater (360-563-3100). Use
of bear-proul contxinees i rascatory akng the coastal strip and in the Soven [akes Besin.
Wilderness uge pamits ate required for backcounty canmping in the park. Pectizlls utay be raserved aline beginning Murch 15 each
yeur xt Rt www.zp gaviol yaplayuarvisitwiklemess-cesarvations b oc cali dhe Wiklarness Information Cester (360-563-3100),
Reservations aee especiolly critical for "Quota Aseas” where [fmits ure placed an ovenuight use, Quota arexs inslude: Dzetle Cosst
Aree; Royal Dasin; Flapjack Lakes; Lake Consiance: Grand Valley; Badger Vallvy; Soven Lukes Basin/ High Divide Ases; Mink
1.ake; Hol Lake; and CB Flalx. Fees for wildetnoss poamics are walved for researchers.
Frent-cowntyy camping 3loag ronds is not ullowed in the park except in cstablished Natiose) Park Scrvics campgrounds. Froat counmy
camping is availshle on 4 first-coore, Ars-served basis, bl fees for auisblished aunpgamds are ol msxe_d UL

Recomaended by pavk staffipame and title): Reviewed by Collections Manager:

Matthew Dubeau, Rezearch Coordinatar Yes X Moo
Approved by park official: Date Approved:
Cibs _12/20/2019
Tithe:
_Cheef of Resources Mosagement a2

IAgree T All Conditions Aud Restrictions OF this Permit As Specified
E 521 @‘u.nﬁmhsswdmdmw&mpﬂ mvestgator)

12/2¢/14
(Principal mveshgator's signInee) {Dare)

THIS PERVOT AND AT TACHED CONDITIONS AND RESTRICTIONS MUST SE CARRIED AT ALL INES WHILE
CONDUCIING KESEARCH ACTIVITIES IN YHE DESIGNATED PARK(S)
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CONDUCTING RESEARCH ACTIVITIES IN THE DESIGNATED PARK(S)
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GENERAL CONDITIONS

For
SCIENTIFIC RESEARCH AND COLLECTING
PERMIT

United States Department of the Inferior
Nationul Purk Service

1. Authority - The permittes is granted privileges covered under this penoit subject to the supervision of the superintendent or a designes,
and shall comply with all applicable lews und regulations of the National Park System anca and other federal and state laws. A National
Purk Service (NPS) representative may accompeny Use pesnittes in the field 1o ensure compliance with regulations.

2. Responsibilily - The permittee is responsible for ensuring that all persons working ca the project acher to permit conditians and
applicadle NPS ragnlations,

3. Fulse information - The permittes is prohibited from giving false mfarmation that is used to fssuc this pernait. To do so will be
considered a hreach of conditions and be grounds lor revocstion of this permit and other applicable penaltias,

4. Assignmeat - This permit may not be transferred or axsigned. Additional investipatars and field assistamts are to be coordinated by the
persom(s) nimed in the permit and should carry a copy of ibe permit while they are warking in the park. The principal investigator shall
norify the park’s Research and Coliecting Permit Office whea there ure desired changes in the approved study pratacols or methods,
chanpes in the affiliation or status of 1he principal investigator, or modification of the nume of iy project member.

5. Revocation - This parmit may be terminated for breach of any condition. The permittos may consult with the appropeiste NPS Regional
Scienos Advisor to clanfy issucs resulting in = revoked pecmit and the potential for reinstatement by the park superintendent or z designee.

6. Collection of specimens (inclading materials) - No specimens (inchuding materials) may be collected unless authorized an tha
Scientific Research and Collecting permit.

The gemeral comlitxons {or specimen collections are:
+ Collection of saccheological materials without & valid Federal Archoology Peamit i prohibited.

« Colloction of federally listed threstened or endangered species withous a valid 11,8, Fish and Wildlife Senvice encdangerad species permit
is pro&ibited.

» Colloction methodx shatl not steract andue atication or cause unapproved dansags, depletion, or disturbance to the environment and other
park resources, such us histonc sites.

+ New specimens must be reported to the NPS annually or more frequently if required by the pack issuing the permit, Minimum inforosation
for anniss] repocting includes specinien classification, number of specimens coficeted, Jocation collectex, specimen status{e.g,, herharium
sheet, prescrved in slcolol / formalin, tanned and monnted, dried and boxed, elc.), amd azrent location.

» Callested specimens that nre not consumed m snafysss or discarded aller scicatific analysis remain federnl property. The NPS reserves the
right to designate fhe repositoties of all spocimens removed from the park and to approve or restrict resssignment of specimens from one
repository to another, Because specimens are Federal property, they shall not be destroyed or discarded without prior NPS suthorization.

» Ench specimen (or groups of specimens labeled as a group) that is retained permanently must bear NPS lubels and must be accessioned
and cataloped in the NPS National Cainlog, Unless exempted by additionsl park - specific stipulations, the permittee will complete the
IaheX and catxlog recards and will provide sccession information Tt is the permittes’s respomsibility to contact the park for cataloping
instructions and specimen kebels as well & instructions on repository designation for the specimens.

« Collected specimens may be used for scientific ar educationsl purposes only, and shall be dedicated 1o public benefit and be accessible 1o
tiye pablic in socordance with NPS policies and procedures.

+ Apy specimens callected under this permil, any cowpoasnis of any specimens (including bt not limited to natral organisms, enzymes
oc other bioactive molacules, genetic materials, or seeds), and rescarch results derived from collected spocimens are to be wsed for
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scientific or educational purposes oaly, and may not be wsed for commercial or other revenue - generating purposes uniess the permitios
hns entered inlo 3 Covperstive Research And Development Agreement(CRADA) or other appraved henefit - sharing agrecment with the
NES. The sale of collected ressarch specirnens of other ussuthorized transfers to thivd parties i prokibited Furthermore, if’ the permiltee
sells or otherwise transfees collected specimens, any components thereof, or any products or research results developed from such
specimens o theit components without s CRADA ar other approved benclit-sharing sgreement with NPS, permitiee will pay the NPS a
vayalty rate of twenry percent(20 %) of gross revenue froen such sales or ocher revenues. La addition to sach royalty, the NPS iy seek
ather damages to which the NPS may be entitied including but ot limited to injuncrive relief against the permittee.

7. Reports - - The permattee is required 10 sabmit an Investigntor’s Anzmual Repont and copics of final reports, publications, and other
materials resulting from the study. Instructions for how and when to submit an anaual report will be provided by NPS stafl.Park rescarch
coordinators will analyze study proposals Lo determine whesher coptes of fickd notes, databases, maps, pholos, and / or other matesials muy
alsobum@neﬂodﬁepemhmkmmblefurmco:ucmofdeahmwidod:oﬂtcNatimwlMS«vice

8, Confidentiality - - 1T permittes pprees to koep the specific Jocation of sensitive park sesources confidential. Sensitive resources
inclnde threatened species, endimgered species, and rare species, archeological sites, caves, fossil sites, minerals, commercally valuable
resources, and sacred ceremonial sites.

9. Methods of travel - Travel within the park is sestricted to only those methods that arc available th the general public unless otherwise
specified in additional stipulations sssocisted with this permit.
10. w«m-mmmmmmmwms)thuwﬁaW.

11. Tosurance - If Hability insurance is roquired by the NPS for this project, then documentstion must be pravided that it has been obtained
mmd is cusrent in a1l respects beafare this permit is comsidenad valid.

12. Mechanized cquipment No use of mechanized equiptaent in designated, propesed, or posential wilderness arens is allowed unless
mwbymcwmm“amhwﬁonﬂwnmmmld-'ithﬂl'npamh.

13. NPS participution - The permittes should not snficipate assistance from the NPS unless specific arangements are mixle and
documented in either an additional stipuiation attached to this permit or in other scparate wrillea agreements.

14. Permanent markers and muqapm-mmmumwmm.nm«ammmmme fiekd after the
cnmpbaiunoflhnsuulywpdornﬂuaphﬁmdmaﬂ&pm.mmwm«ammyuwdﬁy%mm
thmughaddhimlparkspcciﬁcennduiansmnmlybcnmdzdmmhpﬂnﬁl. Additional conditioms regarding the positioning and
identification of markens and ficld equipment may be issued by seall al individual parks.

5. Access 10 pad(udrauiueoarw-Ap;nwaltbunynaivityisminmmtbcpum being open and wxlfed for required
opemions.Noczmyi'ntomﬁmdamkdkmedmbsm&uimdhaddhimﬂwkm&ﬁcnﬁmhﬁmmhdmmm

16, NotiGication - The parmitice 35 roquired to contact the park’s Research and Collecting Permit Office (or other offioes ifl indicated in the
stipulstions associated with this permit) prior to initiating any fiekiwork suthorized byﬂlkpamiddeallydﬁsmwclsbonldmulnﬂ
one week price 10 the initial visit to the park.

17. Expiration date - Permits expire on the date listed. Nothing in this permit shall be ceastrued us granting any exclusive research
privileges or automatic right Lo contione, extend, o renew this or any other line of rescarch under new pormit(s).

18. Other stipulations - This permit includes by refereace all stipelations listed in (e applicstion malcrials or in additbonal sttachments o
This permit provided by the superiatcndent or a designos, Breach of amy of the terms of thie permiz will be grounds for revocation of thrs
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