BATS: NEED NECTAR, WILL TRAVEL

Sudents play therole
of nectar feeding bats
on their annual migra-
tion and try to avoid
the different hazards
that hinder their
progress.

ScIENCE STANDARDS

CORRELATION
4SC-E7, 4SC-Ps6,
3SC-E3, 3SC-F3

OBJECTIVES
Studentsshould:

» Describetheannual
migration of long-nosed
batsincluding key
elementssuch as; where
thebatsroost, where
they spend thewinter,
and what they eat.

» Ligdifferentthreats
tolong-nosed bats
throughout their annual
migration.

* Describewhat might
happen to the plants
that depend on batsfor
pollinationif thebats
aredliminated, and
describewhat could
happen to long-nosed
batsif their host plants
areeliminated.

BACKGROUND

L esser long-nosed batsareimportant
pollinatorsof desert plantsin the southwest
United Statesand northwest Mexico. In

nightly feeding foraysthat may carry them

sixty miles, they visitflowersof saguaros 2

and other tall cacti, century plants, and
treemorning gloriesto
drink their nectar. They
follow theflowering
seasonsof theseplants ~ §
alonga“nectar corridor,” %
spending thewinter monthsin
thewarmer climates of Mexico, mating,
and moving north with the spring to sum-
mer birthing groundsin northern Mexico
and Arizona. To migrate each year, long-
nosed batsfollow aloop aslong as 3,200
milesthrough deserts, mountains, and
tropical dry forests. Their pollination
servicesare essential to thereproduction of
their food plants. Research has shown that
inyearswhenthey arrivetoo early or too
latefor their plants’ flowering cycles, seed
production declinessignificantly. Thebats
a so eat someof thefruit of these plants,
spreading seedsasthey fly and helping the
next generation of plantsto grow.
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LONG-NOSED BAT MIGRATION

Thelong-nosed bats' lengthy interna-
tional migrationsexposethemtodiverse
hazards. They do not hibernateinthe
winter asdo their moretemperate
relatives, but instead huddlein protective
_» cavesor rock
overhangsfor
warmth. Ranchersin
Mexico havedyna-
mited many of these
cavestodiminatethe
roosting sitesof the
vampirebatsthat damage

: ther cattle. IntheU.S., many
old minesthat serve asbat roostshave
been dynamited or sealed to prevent
human injury. In both cases, important
long-nosed bat roosts are destroyed,
and thebatshavefewer safe placesto
roost, exposing themto thecold or to
the easy reach of predators.

Agriculturd chemical usedso affects
long-nosed bat popul ations. Herbicides
directly kill thebats food plants. Other
threatsarefrom human removal of food
plants. InMexico, local peopleharvest
millionsof wild agaves(century plants) to
producemescal, reducing availability of
thisflower resource at impor-
tant timesinthelong-nosed
bats annua migration. And
farming and development on
both sides of the border
eliminate desert habitat essen-
tid tothebats survival. For
thesereasons, long-nosed bats
arenow listed asan Endan-
gered Speciesby theU.S.
FishandWildlifeService. In
Mexico, they arelisted for
specia protection by the
Mexican Secretariat of
Environment, Natura Re-
sources, and Fisheries.
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MATERIALS

» player namecards
(seemaster sheet page
23) For 25 students,
copy and distributethe
namecardsinthe
following proportions:
(adjust thenumbersin
smilar proportionsfor
moreor lessstudents.)

V 7 adult bats

V 7 baby bats

Vv 1snake

Vv 3owls

v 1 bobcat

V 2developers
clearingland

V 2 peopledynamiting
acave

V' 2mescal-makers
harvesting agaves

» 200 cotton ballsto
represent energy
obtained fromthe
flowersvisited

» 3lengthsof thin
ropeor heavy twine,
12 m (40feet) long

» 6lengthsof thin
ropeor heavy twine,
4.5m (15feet) long

» alargeplayingfied
or gymnasium

V OCABULARY
Endangered
Migrate
Pallination
Pallinator

GETTING READY

1) Make enough player name cardsfor

your group using the master shest.
You may want to copy the cards on
cardstock and attach themto astring
loop so students can wear them
around their necks.

2) Gather materialsand set up the

playingfield asdepictedinthe Game

Set-up” drawing (page 21) ahead of
time
» Lay outthe12m ropesinloopsto

form thewinter roostsand the summer
birthing roosts on opposite ends of the

playingfield. Lay another 12 mrope
betweenthemtoformtheU.S./
Mexico border.

e Takethe4.5m ropesand loop them
incirclestoformtemporary roosting
caves.

 Scatter the cotton ball sthroughout
theentireplayingfied, avoiding
roosts.

SETTING THE STAGE

You may want to do thisactivity intwo
parts, discussing batsand bat factsone
day and playing the gamethenext.

1) Start your studentsthinking about
batsby testingtheir “Bat 1Q.” Have
them take out apencil and piece of
paper and list arow of numbersfrom
1-10. Askthemtomark T next to
each number if they think theanswer
istrueor Fif false.

2) Briefly discusstheanswersusing
information from Answersto Test
Your Bat IQ (next page.) Introduce
the studentsto long-nosed bat migra-
tion patternsby sketching amap of
northwest Mexico and the southwest
U.S. ontheboard.

3) Ask thestudents, “Whereisit

warmer inthewinter, southinMexico

or northinto Arizona?’ (southin
Mexico.) “If youwerean animal that
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drank nectar, inwhich of these
placeswould youwant to beinthe
winter?Why?’ (Mexico. Itiswarmer,
and flowerscan bloom.) “Wheredo
you think the batsthat drink saguaro
and agave nectar go inthewinter?’
(Mexico.)

4) Explainthat in our area, nectar-

feeding batscalled lesser long-nosed
batsmigratefrom Arizonato Mexico
and back again depending onthe
season. Draw out their migratory
route on theboard, explaining where
they find food, have babies, and roost
alongtheway.

5) Ask the studentsif they can think of

any possible dangersthese bats may
faceaongtheway. Tell themyou are
going to play agameabout thelong-
nosed bat migration. Thentakethem
outsideto outlinetherulesand play
thegame.

QuEesTtionsTO TEST YOUR BAT 1Q
(ADAPTED FROM BAT CONSERVATION
| NTERNATIONAL. SEE RESOURCESLLIST.)
1. Batsswoop down and become
caught inpeople'shair.

2. Batsaretheonly kind of mam-
malsthat canfly.

3. Batsareflyingmice.

4. Batsareblind.

5. Most batsaredirty and carry
rabies.

6. If you seeabat ontheground
during theday it might besick.

7. Batsproduce severd littersa
year, just likemice.

8. A singlebat can catch 600
mosquitoesinjust one hour.

9. Some batsfeed on blood.

10. Inthe Sonoran Desert region,
nectar-feeding batsareimportant
pollinatorsfor the saguaro and
organ pipecactus.
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ANswWERSTO TEST YOUR BAT 1Q

1. F. Insect-eating batsdart about swiftly whenthey
fly, and sometimesthey come quite closeto people.
Their echolocation can detect objectsthethicknessof a
human hair from Linch away and they would not
choosetorunintoyour hair! Batsarevery coordinated
fliersand can bank and turn fast enough to avoid your
head.

2. T. Batsaretheonly mammalsthat canredly fly
(flying squirrelsactualy glide.) Somecan hover like
hummingbirdswhilefeeding on nectar.

3. F. Batsmay look likemicewithwings, but they are
not rodents.

4. F.All batscan see quitewell. Insect-eating bats
depend ontheir echolocation to find their food, and
fruit and nectar eatersusetheir senseof smell, but all
canseewdll.

5. F. Batsareclean animasand groom themselves
severd timesaday, likecats. They canget rabies, like
dogs, cats, skunksand foxes, but very few batshave

rabies. When abat getsrabies, it tendsto go away and
hideinstead of becoming aggressive.

6. T. Hedthy batsretreat to caves, abandoned mines,
rock crevices, trees, attics, and other areasfor safety
during theday. A bat on theground may besick. Itis
important to never pick upany sck wildanima....it may
bitein salf-defense.

7. F. Batshavealow reproductiverate and only have
one baby ayear. For thisreason, if abat populationis
disrupted by natura or human causes, it takesalong
timefor it torecover.

8. T. Insect-eating batsare highly successful hunters
and areuseful pest-removers. The20 millionMexican
free-tailed batsin Bracken Cave, Texas, eat 250tons
of insectsevery night!

9. T. Vampirebatsarethe only speciesthat feed on
blood. They are commonin Central and South America
and draw blood mostly from livestock.

10. T. Inour region, the Mexican long-tongued bat and
lesser long-nosed bat aretwo nectar-feedersthat
pollinatethese plants.

PLAYING THE GAME

1) Take studentsto playing field or gymnasium and
explainwhat each zonerepresents. Tell them that the
winter roosts, summer birthing roosts, and temporary
roosting cavesareall “safety zones’ wherebatscan
rest unharmed.

2) Randomly distributetherole namecardsin roughly
the same proportionsas highlighted above. Discuss
therolesof each player asoutlined in Role Rules (see
page?2l.)

3) Discussthe gamerulesasenumerated in Game
Rules(seepage 21), pointing out the different sitesas
youexplainther functions.

4) Start thegame on thewinter grounds, telling themiit
isearly spring andtimeto start migrating north. L et
them play for aminute or so then givethewarning
“Onemore minute before summer begins. When | say
summer, you must moveinto the United States!”

5) Givethesignal for the season change. Havethe adult
batsjointhe baby batsand gather “ nectar.” If any
batslinger too long inthe summer birthing roos,
remind them that asfall advances, they need to go out
and eat. Wait aminutethen givethesignal again, this
timecalling the bats south for thewinter.

6) When they arriveat thewinter feeding grounds, count
how many cotton ballseach bat got. Ask the preda-
torsand human-caused hazards how many batsthey
tagged. Seewho survived. Switch rolesand play the
gameagain. Play afew rounds, alowing studentsto
switchrolesafter each one.

7) Stop the game and bring them together to discussit.
Ask questionslike:

» What'sitlikebeing abat?Isit difficult to
surviveyour migrations?

* Isit easy or hard to be apredator of abat
whenthey havetheir cavesto roost in? What about
whentheir cavesaregone?
 Didthemesca-makersaffect the bats?

» Didthedevel opersaffect the bats?

8) Switchrolecardsagain, thistimeasking thedevel-
opers, mescal-makers, and cave-dynamitersto sit out
thisround.

9) Play theround and call the studentsback together.
Ask the same questionsasabove, askingif the
absence of devel opers, mescal-makers, and cave-
dynamitershad any effect onthebats. Returntothe
classand discussthe potential for survival for nectar-
feeding batsinthefuture.
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Discussion

1) Ask the studentsto think about the hazardsthat
affect nectar-feeding batswith questionssuch as:

» What kinds of threatsdo bats face ontheir migra-
tion? (predation, lack of saferoosts, reduction of
food plants)

» What dothey think will happentothebatsif their
plants continueto disappear?(They will haveless
foodto eat ontheir journey, and their populations
coulddrop.)

» What will happento the plantsif their pollinators
disappear? (The plantsmay not get pollinated and
will not produce enough seedsto keep new genera-
tionsgrowing.)

» What will happenif bat roosts continueto disap-
pear? (Again, their populations could drop.)

2) Dothe studentsthink thereisany way to helpthe

bats continueto maketheir migrations?Tell the
studentsthat one of the nectar feeding batsin our
area, thelesser long-nosed bat, isnow considered
an Endangered species. Thisismaking peoplework
harder to protect it.

3) Explainthat thereiscausefor hope. Aspeoplelearn

more about theimportance of migratory pollinators
like bats, they areworking to savetheir corridors
andimportant feeding/resting Sites. In nationa
monumentsand statelandin Arizona, for example,
old minesthat used to be dynamited or barricaded to
keep people out are now covered with “ bat gates’
that allow batsto enter and usetheseroosts. In
Mexico, local peopleareworking to teach farmers
to protect bat roostsand food plants. It’snot too
lateto hel p protect these val uable pollinatorsand
fascinainganimas.

GAME SET-UP
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GAME RULES:

* Thegamebeginsinthewinter roost. Baby bats
wait inthe summer birthing roostsfor adultsto
reach them beforethey jointhegame.

theroosts/saf ety zonesto be safe, but they must
move with the seasonsto gather their food. In
winter and into spring, they arein Mexico. In

they must bein the correct site depending onthe
seasons, and that you will warn them whenthe

summer begins. When | say summer, you must

» Eachbat must vist at least fiveflowers(gather five
cottonballs) initsflight to survive. They cangoto

summer they areinthe United States. Explain that

seasonsare changing, i.e. “ Onemoreminute before

moveinto the United States!”

* Predatorsand human-caused hazards must wait
outsidethe safety zones.

« |f any of thebaby batsisuntagged by adult bats
inthesummer birthing grounds,it cannot fly when
the season changes (they arediminated.)

* All of the predatorsor other hazards must tag
thebatsgently (notackling!). After receivingthe
cotton ballsfrom the bats, the predators should
drop them back out onthe playing field to ensure
aconstant flow of flowers, but the developers
and mescal-makers should keep theirsto show
theeffectsof plant loss.

RoLE RuLEs:

1) Adult batsmust “fly” from thewinter groundstothe
summer breeding grounds and back according to the
seasons, visting flowers(gathering cotton balls) as
they go. They need to tag one baby bat in the summer
breeding groundsto bring it back to thewinter site
withthem. They must return to thewinter grounds
withfivecotton balls, representing five successful visits
toflowersfor nectar, to have survived theannual
migration. (Thecotton ballsrepresent energy obtained
from flower nectar for migration.)

2) Baby batsmust “fly” from the summer breeding
grounds, oncetagged by an adult bat, to reach the
winter grounds. They needto collect 3 cotton balls,
elither from the adult who tagsthem or fromthe
ground, to show they survived theannua migration.

3) Owlsand bobcatscan tag (gently!) adult and baby
bats outside the safety zones (roost caves, winter

grounds, or summer breeding grounds.) The batsmust
givethem 1 cotton ball if they haveany.

4) Snakes can tag adult and baby batswithin the safety
zones (snakesareableto climb up into thenooksand
cranniesthat other predatorsmay not beableto
reach) and the bats must give 1 cotton ball tothem as
wal.

5) Developersclearingland can gently tag bats
outsidetheir safety zones on both sides of the border
and asoreceive 1 cotton ball.

6) Peopledynamiting caves can removethe safety
zoneroosts by scrunching thetwinetogether only
when no batsare currently intheroosts.

7)M escal-maker shar vesting agaves can tag the
batsonthe Mexico sideonly, and the batsmust give
them 1cotton ball.

EXTENSION

Haveyour studentsobserve migratory behavior intheir

own backyard, schoolyard, or neighborhood park by

monitoring aportion of the chosen areathat containsa

food or water resource. Thiscould beafruiting or

flowering treeor shrub, abird bath, bird-feeder, swim-
ming pool, etc. Encouragethe studentsto keep awildlife
journa wherethey canrecord birds, insects, or mammals
that vigt thearea. Have themrecord activity for regular
periodsthroughout aseasonn (fall or springwould be
better than winter, but winter migrantsareinteresting to
watch hereaswell) andif their animal(s) of choiceis
(are) feeding, drinking, traveling through, or mating/
nesting. They can usefield guidesto selct their animal or
you can preparealistof local birds, insects, or mammals

that would be appropriatetoinvestigate. Giveyour
studentssome basic guidelinesfor taking observationa
data, and then encourage them to write up aseason-
end report that summarizesthe activity of their animal,
theplantsthat it visited, and the purpose of thevisits
(feeding or shelter, etc.)

The students can do further research on migratory
pollinators. They cangetinvolvedinmonitoring
migratory pollinatorsthat movethroughtheir region
throughout the year. For moreinformation, contact
Journey North Sgns of Spring Everywhere (see
resourceslist p. 2.) Seeaso“Migratory Pollinator
Conserv ation” onthe Arizona-SonoraDesert Mu-
seumwebsite http://iwww.desertmuseum.org.
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PLAYER NAME CARDS MASTER SHEET
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DEVELOPER CLEARING
LAND FOR FARMS
AND HOUSES 1

MESCAL -MAKER
HARVESTING
WILD AGAVES
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