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An Eyrie Encounter

Sinse 1902, the Harpy Eagle Gonservation Program (HECF) has enitfiting
rmane than 20 Hanpies with satelite and radio trarem tters, enabing the
feam to monitor and map the bird's movements for yeiars. Using the
satellita data Felps the feam to better understand the aagia’s habits and
nepds,

Bu, before HECP can obiakn the valuable information provided by
sabelfte tracking, samecrs must cutfit a giant Harpy aagle with a back-
nack fransmitter, This poses guite & chalienge, considening the sagle often
builds its nest 150 feet above fhe ground and its talons are the size of a
grizzly bear's clews,

s i tums out, Rafael Alvarez, & native of Venezuela, was the man for
the joi. Hired as HECP's fiskd manager for his knowiedpe af the area and

ahility 10 hielp them navigate the hefore we ook
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GPS pear, so the challenge was
[CER LTS I..:I-'-«..I- ELNTIPHI L LD ins
Tullest capacity and compatibil
ity to collect as much data as
poasible while in the field, We
could condact our differental
corrections laber,

rough termain morming, Al
We were then ready 1o
GPS 1o the test in Venezuela,

This phase of our rescarch

required us 1o map a 250 * 300
kilgareter arca wherne mdone than

5 i 5 & qf 1%
) pest sites had been identified By sundown we had obizg
il ohggn,.

Tuel and were an gur U e \oeing b0 bee @ SUCE essful We improvised by wsing our
et T kit | 2-charnel recerver with a data
VEMEZUELAMN YVENUE I0EEINg Camp near the re 3 e
T P NEar the nesty g, pethod. collector (that had only 640

pilot’s flying
atly I'_:'l',H.'lIJ oar
Yer almasl

In _|i||-.||_||'!, | 45, :;|-.i||+' advan-

#t the Imataca Forest Ragge,. @ choppel
tzge of the dry seasen, HECP S .

almast 200 Kilometers sgg et also gre I
1 e conld hi
ffoets. He cou
p: slpss OVET DESLE ,
e checkeed thear [cations
bod i
i ur GFS unils, He alsi
'.'.:,| Jll the waypoints 1o the
.;;..-;.r.jii]"!i- umil’s MEmaory,
comising o pevist and check
' st | if he fiand

kilobytes of memory) as our
local base siabon. YWe used an
eight-channel, L1, Cfd-code
receiver a8 g rover and a six-
channel, L1, CrA-oode handheld
receiver served as both a quick
wayprint navigating ool and a
second rover.

team members traveled 1o
Venerpela o condoct the firsi
field mapping session of con-
firmed nesting sites.

We chose (o stan in the
lowlaid tropical rain forest of
castern Yeneruela's Sicma
Imatacs Forest Reserve baciause

while we
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Alvarez-Cordero (left) and receiver, he logged the mest site
flvaraz (right] attach a coordinates, In Janusry 1993,
satellite transmilter to a when he returmed 1o the park
young Harpy eagle. with a Venezuelan filming
pragect, be usad those coordi-
The above map reflects the males o navigate back 1o the: nest

most dense concentration of
Harpy nesls that the team
found during its survey.
Becauss they are 8o close to

human settlements (agricul-
tural land], thees nacie will bs

carefully monitoresd,
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on & different trail. The system
worked perfectly, alertiing hum as
he approached the tanget.

Alvarez-Cordero further
lested GPS navigation during a
g I.'I";I'."h .-I' CROE-COiafil s |1i'1..". (56
dther nests and was able to reach
fargeted locations even when
navigating through unchaned
termtory, These experiences gave
the team confidence in this new
iood, which would become the
hasis of its data collection
cifors.

Team members continued 1o
locate and georeference nests in
the dense South American
Jungles, gaining further experi-
enoe and confidence in GPS s

pasture and agricultural lamd

In the 1980s, timber compa-
mies alse began conducting
selective logging in large tracis
(enore than 150,000 hectares
cach) of public land designated
us forest management units
(FMUg). The Veneruelan
povernmenl |_‘L'-|F|'.1I|.'- thiese
FMLz as ::'-J__';'._'ina‘: CONCESRI0nS Lo
b harvested by provate compi-
nses. This started a significant
process ol frapmentation in
miuch of the remaining [onesd.

Many confirmed Harpy sighlings

and most of the pesis we are
mEMitoring are inside these
FMUs. We procesded imnte the
AN nlent on mEpping the nest
Incations, identifiable features in
the habitat immethately sur-
rounding them, and acoess roads
and rivers within the anit.

We began with an acnal
L bl g HIEAH T o TEE] o the area 10 be
.'1'..3[!![!1.'!.1. [n addition to Arrangamg
for us o use a laptop coamipater,
tearm mervher Martinez had
procured a full day of compli
mentary helicopter time from
CNVG-Ferrominera Orinoco
(FMO, a Venezuzlan govern
ment company that mines iron
oange |,

Although FMO officials had
commatied the helicopter, the

pilot demanded at the last minute

that we deliver additional fuel

these nests from the gr and
ill"-|"='t'- their surrouekling hahjig
[ aptain Morillo, the chopper
koL, entered the WANTHIIL qud
of | wee (lew toward I.h-,- ‘_r,|1_|||:-;-
withi I'||.'||_:||!|||r|11:_' I_i|__-!,-a|-|i
Because the Bell Hj_'||__-|_-r|_-|-'_-|-|._.|___
could accommadaie omly [.3.:'
passengers and the ili'_-;-l: part of
the team iraveled overland md
mel us o the fonesd |aker

As the aircraft's bil-is
navigational GPS unit indicaed
that we were approaching the
frst waypoint, Alvanez-Cosden
recognized a nearby vilkage by
its water fower, He instrociad de
pulod to carcle a logging camp
bevond the Bio Grande bridee.
There, we found our other
teammates and the precious
spare [uel on the groand. Then
we headed for the pext waypois
and our first nesi

‘iz the GPE receiver sigmlsd
|.-|||'.|'-||_'Ii-.'-|| of the firs) navige-
tiomal * ||.'_!:." W '-\.iJ__'||I:-q_"\-.| I|'|_".|;"-!
known a5 Bagieine in & tred
ermerging above the fonest
canopy The |!'.|-.|I circled clows
amnd a larpe bird flew o,
perching on a nearby branch. We
hvered closer o confinm the
identity of this young Hapy
eaghe, still in white plumage. i
was fava, o bard that team
members had tageed a5 a
nestling 10 months earlier. The

5 ]

g, eam members ook turns
."-If-'.' in ot nearby nest siles
ol we visually checked and
ccoeded the status of five nests
o psmall fraction of the time
st it would have tuken using
ground-hased alternatives _[n
“ddition, using both the buil:-in
o handheld GFS unis, we
ahle 1o accurately georeler-
:..;.L-uu_- Harpy mest locations
o the air and compare thee
ondinates with those oblained
s ihe grousd

MURPHY'S LAW
The HECP tcam spent the nexl

e davs checking, rechecking,
] preparing all the mecessary
2eld and office gear for the
JpCCimang :_l:r-\.:l_lnd-l'lilh-tlj dara
ollection effort. Previous
axperience 1old us 10 expect tha
worsl, Sure epough, onee we
were in eoumry, initial atempls
I infegrale VAMous Compuler
software (im some cases, bela
sersions) and hardware revealed
szns of imcompatibility

The tzam had loaded one 486
lzptop compater with base
station software and coupled it
witha |2-channed, L1, C/A-code
(P45 receiver and a remode
compact dome amenna 10 &Ct as
a community base station, The
lack of an upgraded software

security key, however, prevented

its wse. We still had functioning

e
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network, Lops,
e
pules of hodlosw

o provide L mpdiray
their vehicles, As g

electric dam in Guri, Apprasa-
mately 150 kilometers west of
the first imended survey anea,
Bfore turning has atlention 10
Harpies, Alvarez-Cordero had
lived at Gur and worked as the
resident ecologist for EDELCA,
the Yenezpelan govemment's
hydroeleciric company: thus, he
was familiar with the area and
the organization.

We elected to locate the hase
station at the Ecologia office
pear the dam becawse of s
security, essentially unlimited
saicllite honzon, and access 1o
an inlernational phone line in
case wi required additional
agspelance.

Orlando Borrome, a proles-
sional surveyor stationed at the
dam, directed us to a nearby
high-order control point on

which we could locate our base
station. By using the 12-channel
and eight-channel receivers, we
cotablished a new hase reference
poant at the Ecologia office. Thas
wionld enable us bo pOSIProoess
and differentially correct files
while we were still in the
COWMTY.

Fortunately, Bomome was
also willing 10 ran the hase
siation while we were in the
farest. Mot only a top-notch
surveyor, bul also very Compuier
literate, Borrome wis & bre¢ze 10
irain. Kung gquickly walked him
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The above map reflects Hampy
eagle nest distribution In tha
eastern lowlands of
Vanerusla's Quyana regicn,
To create the map, HECP
obtained the QIS base map
data from CVG-TECMIN, a
private company. The beam
then added the road network

|shawn in red] during the 1995

survey. The black cross hairs
rapresen] Hampy nesls visited
during the sama sxpedition,
Rivers, which were already in
the GIS, are shown In Blua,
Gurl — one of the largest
human-made lakes in the
warld, aboul 120 kilomators
long and &0 kilomaters wide
— |5 shown on the left side of
the map.
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through the start-up and shat-
down procedures Lor the base
station and showed him how o
archive collected files while we
were of the road with the rover
units. For the next week, he
Mawlessly tended the station at
Couri, alleowing the wearm to work
gxclusively in the Dild,

With the base station in place
andl staffed, we were ready o
hesd for the forest o map and
evaluate the impact of develop-
ment on surrounding Harpy
cagle habitat.

FOREST FOOTPATHS
During our first mapping trip we
set out to reach as many of the
known nesls as possible in the
few weeks allowed. We wanted
1o map resdily idemtifiable
features abong o way wml e
habitat conditions g% we
approached each mest site.

Dharing the weehs off preprara-
tion for the expedition, we had
created a user-defined data
dictionary of the mest commenly
encountered feslunes such as
stream crossings, human-made
clearings, and road junctions,
Ohr goal was io we GPS o
georefierence feature dat w0 we
could later expor them inio a
Gls
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We began our groundwork in
a portion of the lnsataca Fores)
Reserve east of the town of EY
Pirlmygr amd acoessed by the Rio
Gramde RI'.I!_!_'L‘ Simce 1997 we
had been moniboring nests in this
area shared by two FMLUs

With the mover’'s AnkEnns

muunted on the jeep’s roof, we
collected location data points
every five seconds while travel
g along the logging company’ s
imein aocess road. Following an
acoess trail that had been used
when this comcession was logoed
in 1989-91, we headed for an
area known as La Planada, The
trail was very narmow and
already covered with dense
regrowth that gave it a green
tunme] effect, bul we soon came
o a baschall diamond=sized
opening in the forest. This was
one of the hundreds of log yards
{or parios ) cleared, according 1o
Cument government regulations,
Lo sort out and prepare the
harvested logs for inspection
before trucking them to the
sawrmlls,

Along the main road, we
passed namerous branching
triils. 'We alsp saw mimy |;|-|;||'||:|g.|I
and lagoons that were the result
af farest operations blocking the
dense rain-forest dramnage

sice of the fores Becomes
wilertogged and digs, the wigy
|:|1|1:1_un|1r|:-n|:. evalve img g :
clearing with oaly 3 fag stind
Ing snags. Thus, ip TYIARY par,
the netropics, the Iu.;g.érfd.'u
ather road builders g iy
a new cological role akinin ;
g of the pond-builder heayar
(Castoridae) in noghe
forests. Using IIIL'E:II;E-:':]I_:-I:.}
G ru-:-._*i'-l.-r. Wi quickly Ilﬁz.;'
the lecation of thess 'Iw_"axtr- "
ponds,” with plans for fiypyr
sudies of thedr effects gn (he
local bodiversiny.
We parked the vehigl i
§ clearing and seq out on foq
toward i mest that we hed beeyy
MONILHING since 1992, Afie
leaving the boundary of he
logged compartment, the fionesy
was practically intact along (he
marronw tradls. We could hear g
ever-Changing concet of higg
song. We even bumped inin g
dream-come-trnse evem for s 17+
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walcher vis ting e neotrpics

— a swarm of army anis apd
their cohort of ami-following
hirds that take ads anlage |:-|-|]1_-
creatures flushed oat by (he
thousands of HI."'.:II'I-C.,'IEEI' sifliers

The marrow path o La

Flanada presented misevy chal-
lenges, such as fallen hogs, creel
crossings, and panticular diffi-
culty i irying oo caplure a
usabbe satellite signal under a
thick, multilayered ree canopy
Chur eight-channel receiver was
unahle 1o acquire the minimum
of four satellites nesded to log
Lhreg-dimensional daca within
the et af default GPS parame-
l&fs. Fi:ﬂlhl.'l.lll.lq_'ll v, we had io
adjusl several data collection
- such as the signal-
to-noise ratio and allowahle
posatien dilution of precision
(PP = il we could
achicve the right balance of
{ICCUNACY VETSWS Aoquisiian,
Some data were betler than ne
data, especially im arcas that we
might not be able o easly
eyl

setLings

et

: ' /r‘* ] 1 . . : 5 E e esis for US o tha DAM DETAILS
fh = ) | the birds are particularly threat WaVPoINLS thal AlVarersede e warking nearby m the T : ; ;
= : mrﬁﬁﬁmllslmﬂﬁﬂ" emed i ths area. where much of hiad |'|||_'|,||'.||-\,|-.' '-'-|||["h.'||_'d : . 5 "i T Flans called fio L':HI-J.'II!I'Hl.IIII_.' AL m'ﬁmﬁwﬂ hﬂ;ﬂﬁﬂ “ﬂ;hm;ﬁﬁ:::::jﬂmfn;“ﬂﬁﬂ
GTTE o ' 9 fuhure miing W borus. HECGP alsa
S o L the forest has been converted 1o attempted 10 locate some gf ; I'.'.Iru he pilot landed to GPS base station 1t the hydro 2 e oL

iz (5P, making kim an irvaluable feam miember

During cma HECP expedition this spning, Almrer ussd a modified
cmsshow to shoat a climbing line ower the branch supparting a Harpy
nest. After remaving the sack and securn his safety lines, he scramisled
Imaﬂhﬁnnmmt‘d&wﬂm.ﬂmhﬂeﬁh:mmm.hu
dmpwdalimnmmrepidmmmbammwumdmmuu
dimb.

imbsd, Abvarez passad through the various iéyers of the rain-

h:mﬁmmﬂmnmnﬁchmmhabnmmﬁnnpy.
mmimhmmm.hmﬂmmmwmﬁm
wide and fwo-lest thick, These structunes can st for five yedrs or more.
'E-mm!maaaglmnmtﬁ:rlhmdﬂnIhfl-ﬂ:!tuilm.mln.dlbuunl',-
ane of the homes a pair cccupies throughout their Fetime.

A5 he enlered the nast, Aharez encouneed a chick about 10 weeks
ddaﬂmu#mam-gmnmm:mm.ﬁhhmghm
Mwmmiinmnm.ﬂ-qnmhmumﬁmmand

: rill wamings.
mﬂmﬂw& mfmam:q of the litterad remains |_:-‘=J|:nrua
Mmm—mhmpimm.khimadmwmwhmm
mh:umnngmutriﬂ.mﬂngqnemm:Fulm‘tt.h:gfahb-a-dﬂw
M'amﬂmnmﬁaﬁhmmhpemumwmnu

in an Ace bandage.
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