Office of National Marine Sanctuaries

National Oceanic and Atmospheric Administration

Education

Grade Level
Oth.12h

Time Frame
2-5 hours

Materials
1 Computer, projector and scree
T Visual materials (all available
download):
R DeepSea Coral Video
R Introduction Training Powel
Point
R DeepSea Coral Community
Video

R ROV Deployment and Trant

sect Training Video
R Sanctuary Transect Videos
R DeepSea Species ID Guide
T Text documents (all available
download):
R Introduction Presentation
Talking Points
R Outline of Transects
R Question Sheet for Student
R Teacher Answer Guide
R Transect Data Sheet
R Abundance Graph Templat
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Spider hard coral polyps. Photo: NOAA
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Teacher Background Information bottom trawling, marine d
. . . ed with energy (oil and ¢
National Marine Sanctuaries ment. Ilncreasingly, scien

Under the National OceariC®adin®CAtdmhdd pmddiod Asdeddil n

istration (NOAA), the chmr@eC@ﬂamétﬂdnumrowa@mmern
Sanctuaries manages the tNaltsSi, odm@lk emd fhiedne M4 e tSHFC
System, a network of undddwgivem part g ad n OFhpd § Lin

more than 170,000 Squarebcé'é.'nA&cﬁflcé’[an marine and Gr e:
Lakes waters. This system preserves the extraordi
scenic beauty, biodiver Fiutngdamegindgtadr ica@IN g€ n n dc tSie€
economic productivity ofcUtrhdNd dmddrheato€re atNr. e 59 W1
The U.S. West Coast hosttd iad d@é/@dwgrlapmhldhr@hé-9|
nomenon known asdruipween |pifrdodt,e sdsuwiamdk i nd' s i ndustri
where cold, nutrient ri dRswdtne€r efas@efittihet hpamoatinta 9

moves upwards to reeplactdel®eemer abgotr pseatawe ene of
surface waters. This inflle@seofi ndpt tihentad moOSiphEIr £1

growth of primary produdn@sdhedgliacheld3s ipmort &©Hpy &a.n kQ
fuels their activity and®CteRMs§e s§0Nr & hlge WERD NtLRe® O
food web. Upwelling alorfd othhe fweddte aod aetr ad se d tPd d
credibly diverse and uniM@le d&@d Py s tdd AP samd fmavd
tional marine sanctuari €9Prmdve BSeEn tPe diogriatskeE | te
protect this special red@ifofalagliympicardodaat e Gme 4t
Farallones, Cordell Bankvi thofltedtdy Bhyer&£dPreharme
| sl ands national mari ne Odarfseqeapag¢@readl s coul d be e

.. | ower waters. Projected i
DeepSea Coral Communities could result in sevefseaec

Corals are often associ &todd@! wi.t mnidhdanaward mf |l uleagre

ters of the tropics, yetcad dibdameas tpsh yhta0vPel aghi kst coony el
|y as many speciseesa ocforcad |8y @isft erl tdesdpul dn baec tnuoatlel
shall ow water species. DPHRECOWd NI @fd i Chawhpg £thh WP,
corals (such as sea fandatded pdhe PP amibiise bes o,
hard corals (such -bausi lcduipnfy€o rof£1ed Na M@ St e eMe €fst i ma
Lophed i spi der hard cor al9f., 8Tn3es eh ocvbervaelrs, ndaly PIrieysee
hundreds and even thouszi)d'ldspfof8 fleet beneath the

oceanb6s surface, forming b : dee|
sea communities which se for
merous fish and inverteb# al
munities highlighted in [§ oun
depths of30D0 mee-kteBOQ 15Ol

hough they are also foun nd

deeper waters. Rat her t hjs t,
corals obtain energy forgs by
ping plankton i n passing s h e
water cos®iansordaeéespgrow

Iy, making them especi al n di
turbances on the sea flo fishi FgNGear
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directly or indirectly, i
di sposed of or abandoned
ment or the Great Lakes.
pr
t

everyday obl em. Moreove
worl d | ef unt ouched by d
cludingséebheede Dpdmrmentc.an
physical damage to coral s
harm, or even deat h, [ A
: : rine debris is a signific
: tems; however, it is also
“'%" roblems that faces our o

i Rope entangllng splder hard coral. Photo: NOAA

Bottom Trawling and Other Botitamding [E)gsggp?ggn':'atural Gas Exploration and

Fishing Gear Impacts

Di sturbanses dor alleepnd sEpXopnlgoer aetcioosny Sf_or andlt parj odu
tems fr oetnenbdoitntgoni i shi ng \rgeesa_(lzgtrce%%fe%g%a}llm{}@ﬁat n‘f'?'*”""
bottom trawl gear, have "fd f  wWell daNoa(%/ererFtoeaeliHai
U.S. and other regions jrm&)ﬁincé tot{e \X/drld.lngi t'otroarﬁe
trawling is widespread drlaoo&{qdnssiuocé]%idg Y @ jrhoor mts¥|1
to dea@apcorals in most udksec 8598'(3% RTY EPET ' hY
fishing is allowed and eraveerererr e I g -
desma corals are present
The area of seafl oor co S
atively |l arge, the forc fro
trawl gear i s substanti o |
trawling i s extensive. too
bottom trawls and dredg i n
can al so have det-séeameanad
Bottsem gill-sets|l obgttoe
traps all impact the sea]dbhlhaura gavard ol phsela seridds threaddamegnifes. @ N d
fishing, used in both recreational and commercial
fishing, has the potentic%l Sforansdorlnentde?rpall%enatloOfrr<
corals by the weights u§ehd‘c' ’bL||t such amaqef.is rpi
: e’ rel ease of dri i ng
ma | compared-tteondothgergebacKItotr(%rH Se a scientists obs
Marine Debris cgttin_gs_smoi_behedi_almbekt
OQur ocean is filled wittg'hietf?rlgs', Vt:)riln%tt gc?o .?.ﬁ%tohllgeelpclyorfg
Each day, | arge amogntsbqfas ?rb{urg?rl.%lx%)ﬁtoirca%’i Orﬂet
rubber, paper, text!les,t.(i I‘ﬁ|ol Cstenfs'iﬁf?'v%gb%%qrh'i.c‘
and other |l ost or dlscarm(i9 |Otfer8§|er%ltnc-ar gtarée mar, i
vironment, making mari Pg)hl%eskfrc'a? % 5o ad e, ol b sfﬁ%%ndl
watgf\r/)vaeg Eﬂgriﬁe gebflscthioz@sefp?:‘?e qnsekée a(?1(:(je%rsbizil<
. ys. | : sitlvde blemMTDi e hahY tRElss!
solid material that is manufacture or processed
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DeepSea Research Exploring remote environments
Less than 5% of our ocedowhaod asct ealtli stlseex péple
due to the challenges oft ansaoliifsdiodeep haceazmanmah
't is very importastatke®Owvewethttudwnsttheesamtdegp ma
systems in our sanctuaripeovienld crodhali dteo abh der atl &
human activities can i mpadt ftuhemerand hhw tocelkame
them healthy and thriviq.g].erl-e[urgq,%s nm%\é?o%%v%la?‘?%%
uni que methods and adva Q%Q teq% olt%%iq§,rs§ugqma&
Remote:y Operatgd Vehic'o%ﬁl(ﬁg?Y%)n’al ?nrar(?)ﬁ%l%raf;\tcit
B ut i i zin modern t-echno o W C t
s)éa organis?ns and their%gn\???%r\\"’%eﬁjt‘gs?%Stf:siag%%{iysi%z)
then use mat hemati cal m& e 1N & B 5™ % W Per st an
how the organisms inter &cti ewiti stena@r&naatbh er t®&nd o
environment, so that welida®muUmakatednadt enddrdaci sia
about how to protect themated vehicles (ROVs). A
] cable or tether, an ROV i
Background Information on cameras and sensors oper a
Ecosystem Monitoring oceands surface
What is Ecosystem Monitoring? Using monitors and data d
. . erators can,see. where the
Monitoring an ecosyStema'nn\()?)le\f%ﬁo'r%%nr\/'ife%' g tf?]te
the physicalteandrbesl obgt3/Bige (RMHRSQ"  ens cabptur e
and measuring how they %Q?%%%so%?\rtthiem%'hi a}g&idrag
and conducting a SpeCie%liu'?j\é‘?nth%rwy’th%h%ri%?ta‘?]rcieﬂt
habifathanﬂ r;—:‘cording e%\firt?]rém‘?rétt?ﬂerfa(fth%r%n%%'?w
compl i s t he irst step. . Thr,ea t t st
al so be identifi-teedrrmneclc:oet:s?yasliglﬁai‘lattefzgl.r %@ﬁrg?"% Wh? T %e® df
tem monitoring can provilibBeseets i tical scientific i
mati on for sanctuary managernsgeqn oOImQ)%ritro?g Inateic
agencies to make decimcbl% tt}lat\/aqu%q t%fp‘?n%iatnisv‘?
pacts on the environment, gluch as marYaging h'uman
activities in protected : S [s gendas f
search, monitoring, ed enf o
ment programs, and usi e me
ods to restore an area
Ecosystem monitoring ¢ DOort
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VocabUIary risks and impacts, human or natural.

MONITORINGTracking changes in an environment overHORIZONTAL TRANSE®&Tmeasurement along a consistent
time. depth contour that documents the presence of species.
BIODIVERSITYA measure of the variety of organisms préERTICAL TRANSE@Imeasurement along a line from fop to
sent in a given ecosystem. bottom with known intervals, measuring physical and or|biologi
SUBSTRATEEThe surface or material, on which an orgarsiengitions.

lives, grows or obtains its nourishment. REMOTELY OPERATED VEHICLES (R@¥hine that is
ECOSYSTEA system formed by the interaction of a caeguipped with sensors, cameras and motors used to investigat
munity of organisms with their environment. habitats below the surface of the ocean and is attached [to the

ECOSYSTEM MONITORIS@tematic sampling or studytepside vessel with a tether and operated remotely.
an ecosystem over time in order to determine and evaluate

abundance of species r elparteidviectt ot hteh ee fefnewcianss romie mea
physical factors. One meitnhoadn iesc otsoy sctoennd.uct verti

and horizontal transect SD|V|ng|sonI?/thef|rstpartI

Verticalinrtamseadesan are_usef £ If .
the oceands physical and®%ilo®Clgingda? Ct?\%%/‘%"neﬁ“g"H m'
dropping a line from oned@tod ndl & nNlpye Tyl ol TeSoty S
down to another. Physica'l.ngfaaé?dﬁeregpcgi"gsbﬁgergéaeﬁl
recorded at various poi n%lsd €0 Sy ndyn IIII leMa g8 S 0
l ncrements along the trandsectt ayrethuesuhal 't""\ev’e,nainycI
spaced, and when combin ddurvdlr'tgh tshiemit|ragns ratn’secdtesn,
they describe/define thed@&moE r o?nMflen Wanhde n?apec'
changes taking place dueggt;qg[v\[‘attesr ';dgespeZ?e::mherﬂPéC@aﬂﬁ:i
or other phenomena ers or record GPS coordin
Hori zontabdreéeraasdotsed icnompislied ladnfd Wenyal yzed i n
These are most often usetdy aclrogngdt et hn®o dseelasf |tonoart Oefx p
particular depth. For i ngSptea NoCt€h e ra ahnodr itznoenjtra I h atpriat!
a depth of 600 meters ( 2t000c0hafnegeitn)g Miclehatn |cOoonkd iftojl
tribution of fish along otfhitshededpattha: cPo IhOercitzioghnt ala
sect conducted from a s ugbcheerpstijbsltes ctagh pheatVi€e rS eyvned e
di fferent protocols. tems so that we can make
During a horizontal tr anhsOeVe tt 0 jpdreonttecity tohre nk.eep i |
fThe ROVOs speed - Preparation for Activity
19The field of vision in hich species are counte
fHow to measure abundanc‘ﬂ@OWf"O_ad all associated
fHow to remain conS|stentf0éméﬁ'gSol_9 @9V a&Mms

se wh anc
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Directions for Activity TAssign:splaveeshe student
TfAsk your students the fo?lloiJ 2a9c];19up'ed?229|nsq|m§5t |;
RWhat do you-stehairikootkhselg eeg? group of organisms
What type of environme al {hgt h e
RHow would you study thEg ?n}’hrgﬂﬁ?@rt\/ree&v#sﬁémhha\
technol ogy would you ua?[}the speci he |
sWhat parts of these eqpayshfémdoWipfdnddy eiet,
to measure? What phy5|8gEt§n aﬁr E Rgg g@'tal
components should be m§p§ng%e h QSSE w2 particu
*Al'l ow your student s to. coh{ ez{nlpgattﬁeghreééo@d]'sp
swers betore beginning PRELgFABEAMCY | Gopeny]
flntroduce theSeWaasCorCa)Iasdilotrqulﬂasp also difficult for
nitiesbhb Vmidneuat e(s) 44 secoggﬁts Encourage student

1Go throug®ed h@omDale pCommuime gsti etshdyntacan.
duction PsocweirpPtoifnotr (t al WErRpg!l ponnt Baaavahkey do not

ablefordownload) . Expl ain that tohgaol asns dwiwlnl tionspeci es
vesti gatsee at hhea bdieteapt s of oneg&machi ve amaticonshoul d
al marine sanctuari es onmitnhuet eWessetg nCeomsatissi.u Ibh/h e attcendr

ing and graphingedat aahstentes eaanld dpeaecups e t he tr ans
Students should under st amidn uthee sneegtnheondts taon da ltleocwh -
nol ogy neesleal dxpl adreatpi owr, i ttihreg i onn tSteu dre ndtast amasyh
portance of studyi ng-t hepsaeu shea btilhtiea tegi idagnods tah e ety umraa
t

caused hreats that <coulwlanptoteexnttriaaltliymeh atrom ctohuenste
systems. Students shoul doralisdoe nbtelAffyaensipl & taere swi a rhs e
tifyli g habitat types anedacehs tsitmiadteinntg sahbouunldda ntcael.|
fBreak students into gr oucposuntl tands arsesciogmmeannd eadb utnt
each student have hi s/ hetri roewnt rlabn sgeucitdce and dat a
sheet. RSingle: One solitary i ni
fHand out data sheets t o pr&tewdleORtisn.d iTvoi dpurael psa roer sctol
dents to use the data s heMatny :50l liorveeirv iwhwda !l = acrh «a
and column is for:

RThe top of the data shges Wi
t he sanctuar y sntaundee n thsa

determine this whendaeaipt

and tempér av)ar eTahbelne t he

separate columns for Con

and Genus, then one co

mi nute segment sl,®&f13Rhe ™j

The last column is for Ed er
the transect is compl et t a
up his/ her total assig nd
sign an abusnidnagnlcee, rfaew, ‘ :

abundamobr the overall Fteansect . 7 - o
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fChoose which transects t
ti onal marine sanctuari e
teacher may select only
five sanctuaries for an
sanctuaries Rlreadda sadowvdn Ib
descriptions of transect
of species abupdance and
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sl ands Nationa
X transects ar
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RAbundant: 50+ individuals
*Students that count fish or se
with |l arge groups. | f student
in large groups, have them estliln
i ndividual s50 sorbegtrweeaetnerl it han 5§40
many or abundant instead. RGr
**Note that abundance shoul d betc?
transect. For example, if therda I
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TAssign species I D groups]|t
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d a ‘t a ’) Pacific sanddab Feather star Rockfish Sea cucumber Sea urchin
ts graph t he IImE\ge: graﬁ)r{oiaspecfesraﬂl%'anc'é fguﬁd in fl)lerRa\FDgplloyﬁeﬁ
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