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?\_RQ\ gQb]Y^W Yc _^U _V dXU
]_cd ‘bUccY^W U^fYb_^]U^dQ\
YcceUc _V dXU .-cd SU^debi* >_b
]Q^i iUQbc( cSYU^dYcdc XQfU RUU^
cdeTiY^W dXYc ‘XU^_]U^_^ Q^T
dXU UfYTU^SU Yc RUS_]Y^W
Y^SbUQcY^W\i S\UQb* =QbdX%c
S\Y]QdU Yc gQb]Y^W Q^T c_]U
US_cicdU]c \Y[U dX_cU V_e^T Y^
dXU QbUQc ‘bUcUbfUT Ri dXU
FQdY_^Q\ HQb[ JUbfYSU gY\\
Uh‘UbYU^SU TbQ]QdYS SXQ^WUc*
NXY\U dXU =QbdX%c S\Y]QdU XQc
SXQ^WUT Y^ dXU ‘Qcd TeU d_
^QdebQ\ SQecUc( dXU gQb]Y^W
dbU^T _fUb dXU \Qcd VUg TUSQTUc
cUU]c d_ RU ‘bY]QbY\i dXU bUce\d
_V Xe]Q^ QSdYfYdYUc* GV ]QZ_b
S_^SUb^ Yc dXU ReY\Te‘ _V
SQbR_^ TY_hYTU Q^T _dXUb
!WbUU^X_ecU WQcUc! Y^ dXU
Qd]_c‘XUbU* EQ^i cSYU^dYcdc
dXY^[ dXU 9]UbYSQ^ NUcd gY\\
Uh‘UbYU^SU dXU UVVUSdc _V S\Y]QdU
SXQ^WU c__^Ub Q^T ]_bU
Y^dU^cU\i dXQ^ c_]U _dXUb
bUWY_^c* KXU NUcd Yc Q\bUQTi
gQb]Y^W VQcdUb dXQ^ dXU =Qcd(
Q^T dXQd gQb]Y^W Yc Q\bUQTi
‘b_V_e^T\i QVVUSdY^W dXU cSQbSU
c^_g Q^T gQdUb _V dXU NUcd*

9A:L K<B>FLBKLK CFGO

) A^ dXU \Qcd -,, iUQbc( Q]RYU^d
dU]‘UbQdebU _V dXU UQbdX%c
Qd]_c‘XUbU XQc bYcU^ -*0k >*
E_bU dXQ^ ., # _V dXYc SXQ^WU
XQc _SSebbUT gYdXY^ dXU \Qcd -,
iUQbc( gYdX dXU 1 X_ddUcd iUQbc
_^ bUS_bT( Y^ bQ^[ _bTUb( RUY^W
.,,1( -554( .,,.( .,,/( Q^T
.,,0*

) IUWY_^Q\ ‘bUSY‘YdQdY_^ ‘QddUb^c
QbU SXQ^WY^W gYdX c_]U QbUQc
RUS_]Y^W gUddUb Q^T _dXUb
QbUQc WUddY^W TbYUb7 _fUbQ\\ gU
QbU Uh‘UbYU^SY^W QR_ed Q .#
Y^SbUQcU Y^ W\_RQ\ ‘bUSY‘YdQdY_^
Q^^eQ\\i*

) HbUSY‘YdQdY_^ Y^ dXU HQSYVYS
F_bdXgUcd Yc XYWXUb dXQ^
XYcd_bYSQ\( Red c^_g‘QS[ XQc
TUSbUQcUT Ri ]_bU dXQ^ /,#
Y^ dXU \Qcd 1, iUQbc*

) NYdX \Ucc c^_g Q^T gQb]Ub
gY^dUbc( dXU dY]Y^W _V c‘bY^W
be^_VV Y^ dXU HQSYVYS F_bdXgUcd
Yc e‘ d_ ., TQic UQb\YUb dXQ^
^_b]Q\*

) @YWXUb dU]‘UbQdebUc Y^ c‘bY^W
Q^T ce]]Ub Q^T UQb\YUb
]U\dY^W _V dXU c^_g ‘QS[ Y^
bUSU^d iUQbc XQfU S_^dbYRedUT
d_ Q^ Y^SbUQcU Y^ dXU VbUaeU^Si
Q^T TebQdY_^ _V gY\T\Q^T VYbUc*
IUSU^d cdeTYUc XQfU S_^S\eTUT
dXQd Q SXQ^WY^W S\Y]QdU( ^_d
‘bUfY_ec VYbU-ce‘‘bUccY_^
‘_\YSYUc _b \Q^T-ecU SXQ^WUc( Yc
dXU ]QZ_b SQecU* KXU .,,2
gY\TVYbU cUQc_^ XQc cUd Q 01-
iUQb-XYWX Y^ dXU ^e]RUb _V
QSbUc Reb^UT*

9A:L K<B>FLBKLK LABFC LA>Q
CFGO

) KXU W\_RQ\\i QfUbQWUT cebVQSU
dU]‘UbQdebU _V dXU UQbdX Yc
‘b_ZUSdUT d_ bYcU .*1 d_ -,*0
TUWbUUc >QXbU^XUYd Vb_] -55,
d_ .-,, YV ]Q^]QTU
WbUU^X_ecU WQc U]YccY_^c QbU
^_d bUTeSUT*

) KXU HQSYVYS F_bdXgUcd Yc

Western national parks such as Point
Reyes National Seashore, Rocky
Mountain National Park, and Yosemite
National Park are all expected to be
impacted by global climate change.
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Uh‘USdUT d_ S_^dY^eU d_ bUSUYfU \Ucc c^_g Y^ gY^dUb
gYdX ]_bU bQY^( bQY^ _^ c^_g S_^TYdY_^c( Q^T ]YT-
gY^dUb ]U\dY^W _V c^_g‘QS[*

) Je]]Ubc Y^ dXU HQSYVYS F_bdXgUcd QbU Uh‘USdUT d_
RU TbYUb( Uc‘USYQ\\i \QdUb Y^ dXU cUQc_^ Q^T cdbUQ]
V\_gc  ‘b_RQR\i gY\\ RU \_gUb dXQ^ ^_b]Q\ Y^ \QdU
ce]]Ub* J_]U  ]_e^dQY^ cdbUQ]c gY\\ RUS_]U
U‘XU]UbQ\ &RbYUVUb dXQ^ ^_b]Q\’*

9A:L K<B>FLBKLK LABFC BK DBC>DQ

) ?\_RQ\\i gU QbU \Y[U\i d_  Uh‘UbYU^SU ]_bU cd_b]c
Q^T dXUi S_e\T RU ]_bU Y^dU^cU*

) KXU _fUbQ\\ QRY\Ydi _V ]_e^dQY^ cicdU]c d_ ‘b_fYTU
VbUcX gQdUb d_ T_g^cdbUQ] S_]]e^YdYUc gY\\ \Y[U\i
TUSbUQcU*
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) EQ^i _V dXU W\QSYUbc Y^ ?\QSYUb FQdY_^Q\ HQb[ gY\\
RU S_]‘\UdU\i W_^U Ri .,/,* GdXUb ^QdY_^Q\ ‘Qb[c
QbU Q\c_ \_cY^W W\QSYUbc Y^S\eTY^W F_bdX ;QcSQTUc
FQdY_^Q\ HQb[( gXYSX XQc 2, ‘UbSU^d _V dXU \Q^T
S_fUbUT Ri W\QSYUbc Y^ dXU L^YdUT JdQdUc c_edX _V
9\Qc[Q* A^ QTTYdY_^( dXU TbQ]QdYS c^_g-S_fUbUT
]_e^dQY^ ‘UQ[c _V ?\QSYUb( ?bQ^T KUd_^( E_e^d
IQY^YUb( F_bdX ;QcSQTUc( I_S[i E_e^dQY^(
O_cU]YdU( Q^T _dXUb ^QdY_^Q\ ‘Qb[c S_e\T RU RQbbU^
_V c^_g Y^ dXU ce]]Ubc( gXU^ ]_cd ‘U_‘\U fYcYd
^QdY_^Q\ ‘Qb[c*

) 9 gQb]Y^W S\Y]QdU gY\\ cXYVd fUWUdQdYfU j_^Uc
^_bdXgQbT Q^T dXU Q^Y]Q\c dXQd TU‘U^T _^ c‘USYVYS
fUWUdQdY_^ di‘Uc gY\\ cXYVd ^_bdXgQbT Q^T e‘gQbTc
Y^ U\UfQdY_^( YV dXUi QbU QR\U* J‘USYVYS j_^Uc dXQd QbU
^_g ‘b_dUSdUT gYdXY^ VUTUbQ\ \Q^Tc( ceSX Qc ^QdY_^Q\
‘Qb[c( S_e\T cXYVd _ed _V Q ‘b_dUSdUT cdQdec _b g_bcU(
^_d RU QR\U d_ cXYVd YV dXU ^_bdXgQbT QbUQ Yc XYWX\i
TUfU\_‘UT* >_b UhQ]‘\U( Y^ O_cU]YdU FQdY_^Q\ HQb[(
dXU ‘Y[Q ‘_‘e\QdY_^ Yc Y^ TQ^WUb _V UhdY^SdY_^ Qc
gQb]Y^W dU]‘UbQdebUc _SSeb XYWXUb Q^T XYWXUb _^
dXU ]_e^dQY^cYTUc* JY^SU ‘Y[Q c &c]Q\\ ]Q]]Q\c
bU\QdUT d_ bQRRYdc’ QbU ^QdYfU d_ S_\T XQRYdQdc( gYdX
UQSX cUQc_^( dXU S__\ XQRYdQd Y^ gXYSX dXUi ]Q[U
dXUYb X_]Uc cXYVdc VebdXUb e‘c\_‘U* =fU^deQ\\i( YV
dXYc S_^dY^eUc( dXUi ]Qi XQfU ^_gXUbU XYWXUb d_ W_*

) KXU \Qcd dg_ bU]QY^Y^W WbYjj\i RUQb ‘_‘e\QdY_^c Y^
dXU \_gUb 04 cdQdUc bUcYTU Y^ ^_bdXgUcdUb^ E_^dQ^Q
Q^T Y^ Q^T Qb_e^T OU\\_gcd_^U FQdY_^Q\ HQb[* A^
Q\\( Q‘‘b_hY]QdU\i 2,, WbYjj\i RUQbc QbU \UVd gXUbU
-,,(,,, _^SU b_Q]UT _fUb dXU gUcdUb^ ‘_bdY_^ _V
dXU LJ Q^T EUhYS_* FedbYU^d-bYSX gXYdURQb[ ‘Y^U
cUUTc QbU Q SbYdYSQ\ V__T c_ebSU V_b dXU WbYjj\i RUQbc*
NQb]Ub gY^dUbc XQfU U^QR\UT RQb[ RUUd\Uc d_
cYW^YVYSQ^d\i Y^SbUQcU ]_bdQ\Ydi _V gXYdURQb[ ‘Y^Uc

_fUb dXUYb U^dYbU 9]UbYSQ^ bQ^WU gYdX \Ydd\U cYW^ _V
bU\YUV* F_d _^\i T_Uc dXYc \_gUb dXU WbYjj\YUc% cebfYfQ\
bQdUc( dXUi QbU ^_g ]_bU \Y[U\i d_ Uh‘UbYU^SU Xe]Q^
S_^V\YSdc Y^ dXUYb cUQbSX V_b Q\dUb^QdU V__Tc*

) B_cXeQ dbUUc( \Y[U dX_cU V_e^T Qd B_cXeQ KbUU
FQdY_^Q\ HQb[( bUaeYbU S__\ gY^dUbc Q^T VbUUjY^W
dU]‘UbQdebUc Y^ _bTUb d_ V\_gUb Q^T cUd dXUYb cUUTc*
IUcUQbSXUbc XQfU T_Se]U^dUT ceRcdQ^dYQ\ ]_bdQ\Ydi
_V B_cXeQ dbUUc Q^T ‘bUTYSd dXQd RUSQecU _V S\Y]QdU
gQb]Y^W( dXU dbUUc gY\\ RU e^QR\U d_ ‘UbcYcd ]eSX
\_^WUb gYdXY^ dXU ‘Qb[*

) :UQSXUc Q^T _dXUb S_QcdQ\ QbUQc _V ?_\TU^ ?QdU
FQdY_^Q\ IUSbUQdY_^ 9bUQ( ;XQ^^U\ Ac\Q^Tc FQdY_^Q\
HQb[( H_Y^d IUiUc FQdY_^Q\ JUQcX_bU( Q^T G\i]‘YS
FQdY_^Q\ HQb[ XQfU RUU^ ZeTWUT Ri dXU L*J*
?U_\_WYSQ\ JebfUi d_ RU XYWX\i fe\^UbQR\U d_
cUQ-\UfU\ bYcU bUce\dY^W Vb_] W\_RQ\ gQb]Y^W* J‘USYUc
Qcc_SYQdUT gYdX dXU Y^dUbdYTQ\ Q^T ceRdYTQ\ j_^U gY\\
\_cU XQRYdQd*

A^ ‘Ubc‘USdYfU( dXUbU Yc \Ydd\U T_eRd dXQd Xe]Q^
QSdYfYdYUc QbU XQfY^W Q ]QZ_b Y]‘QSd _^ dXU
Qd]_c‘XUbU Q^T US_cicdU]c _V _eb ‘\Q^Ud*
>_bde^QdU\i( cSYU^dYcdc dU\\ ec gU Q\bUQTi ‘_ccUcc dXU
dUSX^_\_WYUc ^UUTUT d_ bUTeSU dXU QRe^TQ^SU _V
SQbR_^ TY_hYTU* NU Q\c_ ‘_ccUcc dXU QRY\Ydi d_ ]Q[U
Y^TYfYTeQ\ SX_YSUc d_ S_^cUbfU Q^T bUTeSU U^UbWi
ecU*

J_ebSU6 FQdY_^Q\ HQb[ JUbfYSU( FQdebQ\ IUc_ebSUc
<UVU^cU ;_e^SY\( dXU I_S[i E_e^dQY^ ;\Y]QdU
GbWQ^YjQdY_^( Q^T L^YdUT JdQdUc ?U_\_WYSQ\ JebfUi*
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KXU FQdY_^Q\ HQb[ JUbfYSU JQ^ >bQ^SYcS_ :Qi 9bUQ
FUdg_b[ &J>9F’ A^fU^d_bi $ E_^Yd_bY^W ‘b_WbQ]
&A$E’( Y^ ‘Qbd^UbcXY‘ gYdX dXU ?_\TU^ ?QdU
FQdY_^Q\ HQb[c ;_^cUbfQ^Si( XQc SbUQdUT Q^ Y^fQcYfU
‘\Q^d UQb\i TUdUSdY_^ ]_^Yd_bY^W cicdU] V_b dXU
?_\TU^ ?QdU FQdY_^Q\ IUSbUQdY_^Q\ 9bUQ* KXYc
‘b_WbQ] c_\YSYdc cYWXdY^Wc _V XYWX bYc[ ‘\Q^dc Vb_]
dbQY^UT f_\e^dUUbc( Qc gU\\ Qc ‘Qb[ Q^T ‘Qbd^Ub cdQVV*
KXU !gUUT gQdSXUbc! Yc Q ‘Y\_d ‘b_WbQ] TUcYW^UT d_
dUQSX ‘QbdYSY‘Q^dc d_ YTU^dYVi 1, Y^fQcYfU ‘\Q^dc( Q^T
dXU^ d_ SQ‘debU bU‘_bdc _V cYWXdY^Wc dXb_eWX cebfUi
XY[Uc Q\_^W dbQY\c Q^T b_QTc Y^ fe\^UbQR\U QbUQc gXUbU
dXUcU ‘\Q^dc ]YWXd RU Y^fQTY^W*

M_\e^dUUbc \UQb^ d_ YTU^dYVi dXUcU Y^fQcYfU ‘\Q^dc
TebY^W WeYTUT XY[Uc gYdX A$E cdQVV* A^fQcYfU ‘\Q^d
cYWXdY^Wc QbU U^dUbUT Y^d_ dXU NUUT A^V_b]QdY_^
EQ^QWU]U^d JicdU] &NAEJ’( SbUQdUT Ri KXU FQdebU
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;_^cUbfQ^Si( dXU J_^_]Q =S_\_Wi ;U^dUb( Q^T
L^YfUbcYdi _V ;Q\YV_b^YQ-<QfYc A^V_b]QdY_^ ;U^dUb
V_b dXU =^fYb_^]U^d* KXU NAEJ cicdU] ecUc
XQ^TXU\T ?HJ e^Ydc d_ SQ‘debU dXU \_SQdY_^ _V
Y^fQcYfU ‘\Q^d cYWXdY^Wc( gXYSX QbU dXU^ dbQ^cVUbbUT d_
Q TQdQRQcU c_ dXQd cYWXdY^Wc SQ^ RU dbQS[UT Q^T
cXQbUT gYdX ‘Qb[ Q^T ‘Qbd^Ub cdQVV V_b bU]_fQ\* G^SU
dbQY^UT d_ YTU^dYVi dXU ‘\Q^dc Q^T bUS_bT dXU
^USUccQbi cYWXdY^W Y^V_b]QdY_^( f_\e^dUUbc SQ^ b_Q]
dbQY\c Y^ dXU ‘Qb[ Y^ cUQbSX _V Y^fQcYfU ‘\Q^dc(
Uh‘Q^TY^W dXU cUQbSX QbUQ S_fUbUT Ri ‘Qb[ cdQVV*

>_b ]_bU Y^V_b]QdY_^ QR_ed dXYc ‘b_WbQ] _b d_
f_\e^dUUb( S_^dQSd 9^TbUQ NY\\YQ]c( FQdebQ\
IUc_ebSU J‘USYQ\Ycd( J>9F A$E ‘b_WbQ] Qd &0-1) //--
,2/5 _b 9^TbUQPNY\\YQ]c8^‘c*W_f*  L‘TQdUT
Y^V_b]QdY_^ gY\\ Q\c_ RU ‘_cdUT d_ dXU ‘b_WbQ]%c
gURcYdU6 Xdd‘6++ggg1*^QdebU*^‘c*W_f+Y]+e^Ydc+cVQ^+
fYdQ\PcYW^c+Y^fQcYfUP‘\Q^dc*SV]
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KXU .,,2 cUQc_^ ]Qb[c dXU .,dX iUQb _V bQ‘d_b
]_^Yd_bY^W Qd HY^^QS\Uc FQdY_^Q\ E_^e]U^d* KXYc
^QdY_^Q\ ‘Qb[ e^Yd ‘b_fYTUc Q TYfUbcU XQRYdQd V_b
^e]Ub_ec S\YVV-^UcdY^W bQ‘d_bc( Y^S\eTY^W cU^cYdYfU
c‘USYUc ceSX Qc HbQYbYU >Q\S_^c &-:D<G E>PB<:FMK’( Qc
gU\\ Qc Q c‘USdQSe\Qb QbbQi _V ce]]Ydc Q^T S\YVV-gQ\\
b_edUc V_b b_S[-S\Y]RUbc*KXU _RZUSdYfUc _V dXU bQ‘d_b
]_^Yd_bY^W ‘b_WbQ] QbU d_ TUdUb]Y^U \_^W-dUb]
dbU^Tc Y^ dUbbYd_bYQ\ _SSe‘Q^Si Q^T ‘b_TeSdYfYdi _V
RbUUTY^W bQ‘d_bc Y^ dXU ‘Qb[( Q^T d_ UcdQR\YcX
QTfYc_bi QbUQc d_ ‘b_dUSd ^UcdY^W bQ‘d_bc Vb_] dXU
Y]‘QSdc _V S\Y]RUbc Q^T _VV-dbQY\ XY[Ubc TebY^W dXU
RbUUTY^W cUQc_^*

9c XYWX db_‘XYS-\UfU\ ‘bUTQd_bc( bQ‘d_b c‘USYUc cUbfU
Qc Y]‘_bdQ^d Y^TYSQd_bc _V US_\_WYSQ\ XUQ\dX Qd
HY^^QS\Uc FQdY_^Q\ E_^e]U^d* 9c Q bUce\d( \_^W-dUb]
‘b_TeSdYfYdi TQdQ Vb_] bQ‘d_b ]_^Yd_bY^W ‘b_fYTUc
bUc_ebSU ]Q^QWUbc gYdX Q ]UQcebU _V ‘Qb[-gYTU
US_\_WYSQ\ S_^TYdY_^c( Q^T ‘b_fYTUc Q RQcYc V_b
S_^dY^eY^W d_ Y]‘\U]U^d QTfYc_bYUc Y^ XYWX fYcYd_b
ecU QbUQc* HY^^QS\Uc FQdY_^Q\ E_^e]U^d XQc ReY\d Q
cdb_^W Q^T ce‘‘_bdYfU bU\QdY_^cXY‘ gYdX \_SQ\
S\Y]RY^W _bWQ^YjQdY_^c( Y^S\eTY^W >bYU^Tc _V
HY^^QS\Uc Q^T dXU 9SSUcc >e^T cY^SU dXU S\Y]RY^W
QTfYc_bYUc QbU RQcUT _^ c‘USYVYS _SSe‘Q^Si Q^T
RbUUTY^W TQdQ S_\\USdUT UQSX cUQc_^* :bUUTY^W
bUS_bTc QbU Q\c_ cXQbUT gYdX dXU JQ^dQ ;bej
HbUTQd_bi :YbT IUcUQbSX ?b_e‘ Q^T dXU ;Q\YV_b^YQ
<U‘Qbd]U^d _V >YcX Q^T ?Q]U d_ ‘ed bQ‘d_b
]_^Yd_bY^W Qd HY^^QS\Uc Y^d_ dXU Rb_QTUb S_^dUhd _V
cdQdU Q^T ^QdY_^gYTU \_^W-dUb] fYdQ\ cYW^c
]_^Yd_bY^W UVV_bdc*

<QdQ S_\\USdUT Y^ .,,2 S_^VYb]UT 2, QSdYfU ^Ucdc
Vb_] -/ bQ‘d_b c‘USYUc( dXU XYWXUcd T_Se]U^dUT
RbUUTY^W ^e]RUbc V_b Q cUQc_^ _^ bUS_bT Qd
HY^^QS\Uc FQdY_^Q\ E_^e]U^d* KU^ HbQYbYU >Q\S_^
^Ucdc ‘b_TeSUT /, V\UTW\Y^Wc( c\YWXd\i XYWXUb dXQ^ dXU
.,-iUQb QfUbQWUc _V 3*5 HbQYbYU >Q\S_^ ^Ucdc Q^T .2*2
V\UTW\Y^Wc* 9 ^UcdY^W HUbUWbY^U >Q\S_^ &-:D<G
H>J>@JBFMK’ ‘QYb Q\c_ ‘b_TeSUT / V\UTW\Y^Wc V_b dXU
.^T S_^cUSedYfU iUQb( QVdUb Q^ QRcU^SU _V RbUUTY^W
bUS_bTc V_b dXU c‘USYUc Y^ dXU ‘Qb[ V_b 04 iUQbc* GdXUb
cYW^YVYSQ^d ^Ucd bUS_bTc Y^S\eTUT dXU VYbcd UfUb V_b
NXYdU-dQY\UT CYdUc Q^T D_^W-UQbUT Gg\c( Q^T dXU
VYbcd dg_ Keb[Ui Me\debU ^Ucdc S_^VYb]UT Y^ dXU ‘Qb[
Y^ .. iUQbc* 9TTYdY_^Q\ ^UcdY^W bQ‘d_b c‘USYUc _V
S_^SUb^ Y^S\eTUT ?_\TU^ =QW\Uc &(IMBD: <AJQK:>LGK’(
JXQb‘-cXY^^UT @Qg[c &(<<BHBL>J KLJB:LMK’( Q^T
;__‘Ub%c @Qg[c &(<<BHBL>J <GGH>JBB’* KXU \_^W-dUb]
bQ‘d_b ]_^Yd_bY^W UVV_bdc Qd HY^^QS\Uc FQdY_^Q\
E_^e]U^d XU\‘ ]Q^QWUbc d_ ]_bU S\UQb\i RQ\Q^SU
dXU ^UUTc _V gY\T\YVU Q^T Xe]Q^ fYcYd_bc Y^ dXU ‘Qb[(
Q^T U^cebU dXU S_^dY^eY^W ‘b_TeSdYfYdi _V dXU TYfUbcU
bQ‘d_b c‘USYUc Qd HY^^QS\Uc*

>_b ]_bU Y^V_b]QdY_^( S_^dQSd( EQbSec C_U^U^(
A^fU^d_bi Q^T E_^Yd_bY^W ;__bTY^Qd_b6
EQbSecPC_U^U^8^‘c*W_f*

3:<B?B< (G:JK 5<B>F<> :F= />:IFBF@
(>FK>I!J ,I:FK 4><BHB>FKJ ?GI $##%

KXU HQSYVYS ;_Qcd JSYU^SU Q^T DUQb^Y^W ;U^dUb Qd
H_Y^d IUiUc FQdY_^Q\ JUQcX_bU Yc ‘\UQcUT d_
Q^^_e^SU _eb Q^^eQ\ ]Y^YWbQ^d QgQbT bUSY‘YU^dc V_b
.,,2* Hb_ZUSdc gUbU Ve^TUT Qd HY^^QS\Uc FQdY_^Q\

The objectives of the raptor monitoring program are to determine long-
term trends of breeding raptors at Pinnacles National Monument and to
establish advisory areas to protect nesting raptors.

mailto:Andrea_Williams@nps.gov
http://www.nature.nps.gov/im/units/sfan/
mailto:Marcus_Koenen@nps.gov


Science for Parks:  Fall 2006 Issue 44

E_^e]U^d( ?_\TU^ ?QdU FQdY_^Q\ IUSbUQdY_^ 9bUQ(
H_Y^d IUiUc FQdY_^Q\ JUQcX_bU( Q^T V_b dXU K_]Q\Uc
:Qi :Y_TYfUbcYdi HQbd^UbcXY‘* =QSX ‘b_ZUSd edY\YjUc
XYWX cSX__\ Y^dUb^c Qc VYU\T QccYcdQ^dc g_b[Y^W _^U)
_^-_^U gYdX bUcUQbSXUbc d_ XU\‘ V_cdUb dXU ^Uhd
WU^UbQdY_^ _V cSYU^dYcdc gX_ QbU Y^dUbUcdUT Y^ ‘Qb[
]Q^QWU]U^d Q^T S_^cUbfQdY_^* ?bQ^dc bQ^WU Vb_]
"-(,,, d_ ".(,,, Q^T gUbU ‘bY_bYdYjUT QSS_bTY^W d_
cYW^YVYSQ^SU d_ ‘Qb[ ]Q^QWU]U^d( c_e^T ]UdX_Tc(
edY\YjQdY_^ _V Q XYWX cSX__\ Y^dUb^( Q^T ]QdSXY^W
Ve^Tc* KXU V_\\_gY^W WbQ^dc bUSUYfUT Ve^TY^W6
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DQW__^ Q^T dXU UhdU^cYfU
bUcd_bQdY_^ UVV_bdc dXUbU(
dXYc XQc Q‘‘\YSQRY\Ydi d_
_^W_Y^W ]Q^QWU]U^d Q^T
S_^cUbfQdY_^ UVV_bdc*
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JYW^YVYSQ^SU6  KXYc Yc Q Ve^Wec dX_eWXd d_ RU
bUc‘_^cYR\U V_b Q]‘XYRYQ^ TYU-_VVc Qb_e^T dXU g_b\T
Q^T dXYc ‘b_ZUSd Yc SbYdYSQ\ d_ dXU ‘\Q^^Y^W _V fQ\\Ui
iU\\_g-\UWWUT Vb_W bUY^db_TeSdY_^c Qd HY^^QS\Uc
FQdY_^Q\ E_^e]U^d*
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Q^T VYbU ‘b_WbQ]c
QbU cdY\\ g_b[Y^W d_
e^TUbcdQ^T dXU

!Y^fQcYRY\Ydi! _V cSbeR Q^T WbQcc\Q^Tc Ri S_^YVUbc*
KXYc bUcUQbSX ]Qi RU Q ‘YUSU _V dXQd e^TUbcdQ^TY^W*
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<QfYT =TgQbTc( NUc\UiQ^ ;_\\UWU

JYW^YVYSQ^SU6  >edebU ‘b_ZUSdc _V \QW__^ bUcd_bQdY_^(
‘Qb[Y^W \_d ]_TYVYSQdY_^( Q^T ^QdYfU c‘USYUc
bUY^db_TeSdY_^c QbU TU‘U^TU^d e‘_^ dXU
e^TUbcdQ^TY^W _V dXU ‘XicYSQ\ Q^T SXU]YSQ\ ]Q[Ue‘
_V dXU QbUQ*
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JYW^YVYSQ^SU6  A^fQcYfU =eb_‘UQ^ WbUU^ SbQRc QbU Q
cYW^YVYSQ^d ^_^-^QdYfU ‘bUTQd_b Y^ K_]Q\Uc :Qi dXQd
\Y[U\i XQfU VQb-bUQSXY^W US_cicdU] Y]‘QSdc _^
Te^WU^Ucc SbQRc( cX_bURYbTc( Q^T Y^VQe^Q\
Y^fUbdURbQdUc* L^TUbcdQ^TY^W X_g SbQR \QbfQU
TYc‘UbcU Q^T cUdd\U ]Qi \UQT d_ RUddUb e^TUbcdQ^TY^W
_V ‘_dU^dYQ\ V_b S_^db_\ Q^T ]Q^QWU]U^d cdbQdUWYUc*
KXYc TQdQcUd gY\\ Q\c_ XU\‘ ‘_‘e\QdU dXU K_]Q\Uc :Qi
:Y_TYfUbcYdi A^fU^d_bi <QdQRQcU gYdX TUdQY\UT
Y^V_b]QdY_^ _^ WbUU^ Q^T Te^WU^Ucc SbQR
TYcdbYRedY_^ &ggg*d_]Q\UcRQi\YVU*_bW’*
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JYW^YVYSQ^SU6  KXYc ‘b_ZUSd \Qic dXU Wb_e^Tg_b[ V_b
e^TUbcdQ^TY^W X_g _icdUb TbY\\c ]Qi Y]‘QSd ^QdYfU
_icdUbc Y^ K_]Q\Uc :Qi* KXYc TQdQcUd gY\\ Q\c_ XU\‘
‘_‘e\QdU dXU K_]Q\Uc :Qi :Y_TYfUbcYdi A^fU^d_bi
<QdQRQcU gYdX Y^V_b]QdY_^ _^ _icdUb TbY\\
TYcdbYRedY_^ Q^T SXQbQSdUbYcdYSc*
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9 VYU\T _V WYQ^d e^TUbgQdUb cQ^T gQfUc gQc ]Q‘‘UT
Y^ XYWX bUc_\edY_^ V_b dXU VYbcd dY]U UfUb Zecd gUcd _V
dXU ?_\TU^ ?QdU :bYTWU Y^ Q S__‘UbQdYfU UVV_bd Ri dXU
L^YdUT JdQdUc ?U_\_WYSQ\ JebfUi &LJ?J’ Q^T
;Q\YV_b^YQ JdQdU L^YfUbcYdi( E_^dUbUi :Qi* KXUcU
VUQdebUc QbU Q]_^W dXU \QbWUcd _V Q^igXUbU Y^ dXU
g_b\T( bYfQ\Y^W ceSX gU\\ [^_g^ cYdUc Qc dXU :Qi _V
>e^Ti Y^ F_fQ JS_dYQ Q^T ;__[ A^\Ud Y^ 9\Qc[Q*
GfUb 0, \QbWU cQ^T gQfUc gUbU ]Q‘‘UT( gYdX SbUcd d_
SbUcd \U^WdXc _V e‘ d_ 3.. Vd Q^T XUYWXdc e‘ d_ // Vd(
gYdX dXU U^dYbU cQ^T gQfU VYU\T RUY^W ceR]UbWUT Y^

The flowers of spring are better known
than the insects they depend on, but this
is rapidly changing due to inventory work
currently underway.

Ectomycorrhizal fungi form a symbiotic relationship
with specific trees in which fungi gain carbon and
other essential organic substances and in return,
helps the tree take up water, mineral salts and
metabolites. This relationship also helps trees fight
off parasites, predators, and pathogens.

http://www.tomalesbaylife.org).
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-,, d_ /1, VUUd _V cUQ gQdUb* KXU cSQ\U _V dXUcU
]QccYfU VUQdebUc Yc e^eceQ\ RUSQecU _V dXU ]_TUcd
dYTU bQ^WU Y^ dXU bUWY_^( Qc _‘‘_cUT d_ _dXUb cYdUc
gXUbU \QbWU cQ^T gQfUc QbU ‘bUcU^d* :ed dXUcU
VUQdebUc ‘UbcYcd RUSQecU Q^ U^_b]_ec V\_g Yc V_bSUT
dXb_eWX dXU bU\QdYfU\i ^Qbb_g ?_\TU^ ?QdU cdbQYd
bUce\dY^W Y^ dYTQ\ SebbU^dc dXQd di‘YSQ\\i UhSUUT 1*2
]Y+Xb* KXUcU cdb_^W V\_gc UVVUSdYfU\i cgUU‘ Q\\ ]_RY\U
cUTY]U^d dXb_eWX dXU ^Qbb_gUcd ‘_bdY_^ _V dXU
SXQ^^U\* @_gUfUb( dXU \QbWU cUTY]U^d dbQ^c‘_bd
SQ‘QSYdi _V dXYc SXQ^^U\ TY]Y^YcXUc Qc dXU SXQ^^U\
U]UbWUc Vb_] Yd ^Qbb_gUcd bUWY_^( bUce\dY^W Y^ dXU
V_b]QdY_^ _V _^U _V dXU \QbWUcd cQ^T gQfU VYU\Tc Y^
dXU g_b\T*

KXU cebfUi gQc S_]‘\UdUT _fUb 00 TQic Y^ dXU VQ\\ _V
.,,0 Q^T .,,1 ecY^W Q ]e\dYRUQ] c_^Qb cicdU]*
HQdbYS[ :Qb^QbT( <Q^ @Q^Uc Q^T <QfU IeRY^ _V dXU
L^YdUT JdQdUc ?U_\_WYSQ\ JebfUi &LJ?J’
S_]]YccY_^UT Q^T Q^Q\ijUT dXU cebfUi TQdQ dXQd gQc
S_\\USdUT Ri dXU JUQ >\__b EQ‘‘Y^W DQR Qd ;Q\YV_b^YQ
JdQdU L^YfUbcYdi) E_^dUbUi :Qi( XUQTUT Ri IY[[
CfYdU[* A^ QTTYdY_^ d_ dXU LJ?J( Ve^TY^W V_b dXYc
cebfUi gQc Q\c_ ‘b_fYTUT Ri dXU L^YdUT JdQdUc 9b]i
;_b‘c _V =^WY^UUbc Q^T dXU FQdY_^Q\ GSUQ^YS Q^T
9d]_c‘XUbYS 9cc_SYQdY_^*

>_b ]_bU Y^V_b]QdY_^ Q^T d_ cUU Y]QWUc W_ d_6
Xdd‘6++gQ\bec*gb*ecWc*W_f+S_QcdQ\P‘b_SUccUc+=GJP
KbQ^cQSdY_^c

0O (GDD>@> .FK>IFJABH :K 3GBFK 4>O>J
1:KBGF:D 5>:JAGI>" ;O &=IB>FF> ’:II>KK

9c A ‘b_WbUccUT d_gQbTc WbQTeQdY_^ Vb_] ;_\\UWU _V
JQ^dQ >U( A gQc cdUUbUT d_gQbT dXU FQdY_^Q\ HQb[c
A^dUb^cXY‘ Hb_WbQ]* A gQc d_\T dXYc ‘b_WbQ]
S_^cYcdUT _V Q cUfU^ gUU[ dU^ebU Y^ Q^i ^QdY_^Q\ ‘Qb[
Y^ dXU S_e^dbi* A Q\c_ \UQb^UT dXU Y^dUb^cXY‘ S_^cYcdUT
_V ceRcdQ^dYQ\ bUQTY^W Q^T gbYdY^W QccYW^]U^dc* Ad
g_e\T RU Q \_d _V g_b[( Red Yd g_e\T Q\c_ WYfU ]U
Y^fQ\eQR\U SQbUUb Y^cYWXd Q^T UTeSQdY_^Q\
Y^TU‘U^TU^SU*

A [^Ug A gQc Y^dUbUcdUT Y^ UTeSQdY_^ Q^T _edbUQSX
QR_ed S_^cUbfQdY_^ YcceUc( Red A gQc^%d cebU gXYSX
‘Qb[ d_ SX__cU* Ei QTfYc_b ceWWUcdUT H_Y^d IUiUc( A
XQT ^UfUb XUQbT _V H_Y^d IUiUc* 9c Yd deb^c _ed( A
c‘U^d cUfU^ gUU[c Y^ dXU ]QZUcdYS ]QbYdY]U
US_cicdU]c _V H_Y^d IUiUc FQdY_^Q\ JUQcX_bU
RUdgUU^ dXU fYcYd_b SU^dUb( dXU HQSYVYS ;_Qcd JSYU^SU
Q^T DUQb^Y^W ;U^dUb &H;JD;’( Q^T c‘USYQ\ ‘b_ZUSdc* A
gQc Y^SbUTYR\i Reci( Q^T Y^SbUTYR\i cdY]e\QdUT*

DUQb^Y^W dXU b_‘Uc Y^ dXU fYcYd_b SU^dUb( ceSX Qc
gXUbU ]Q‘c QbU \_SQdUT Q^T X_g d_ Q^cgUb dXU d_‘

1,

aeUcdY_^c( gQc Q\\ A XQT U^UbWi V_b Y^ dXU VYbcd dXbUU
gUU[c* 9c A cUdd\UT Y^d_ dXU b_edY^U( A V_e^T dXQd
g_b[Y^W Y^ dXU fYcYd_b SU^dUb gQc S_]V_bdQR\U d_ ]U(
Red g_b[Y^W _^ Y^dUb‘bUdYfU Q^T S_]]e^YSQdY_^c
‘b_ZUSdc gQc UhSYdY^W*

G^ ]i Y^dUbTYfYcY_^Q\ TQic( A g_b[UT Y^ dXU
UTeSQdY_^ TU‘Qbd]U^d _V dXU H;JD;* KXUYb g_b[
gYdX dXU !;_QcdQ\ JSYU^SU IUfYUg! &Q cSYU^SU
‘eR\YSQdY_^’ gQc fUbi Y^dUbUcdY^W RUSQecU A U^Z_i
gbYdY^W Q^T WbQ‘XYS TUcYW^ Qc ]UTYe]c d_
S_]]e^YSQdU QR_ed cSYU^SU d_ dXU ‘eR\YS* Ei
Y^dUb^cXY‘ c‘_^c_b Uh‘\QY^UT dXQd dXU ‘eR\YSQdY_^
gQc W_Y^W dXb_eWX Q bU]_TU\( Q^T cXU _VVUbUT ]U dXU
_‘‘_bde^Ydi d_ S_\\QR_bQdU _^ dXU ^Ug \Qi_ed* Ad gQc
SXQ\\U^WY^W d_ g_b[ gYdXY^ dXU cdi\U WeYTU\Y^Uc _V dXU
FQdY_^Q\ HQb[ JUbfYSU( Red g_b[Y^W gYdX \Y]YdQdY_^c
Q\gQic cdbU^WdXU^c dXU SbUQdYfU ]ecS\Uc*

KXU \Qi_ed g_b[ A TYT gYdX dXU H;JD; XU\‘UT ]U
gYdX \QdUb g_b[ A TYT V_b Y^dUb‘bUdQdY_^* A gQc
bUc‘_^cYR\U V_b SbUQdY^W Q^ Y^dUb‘bUdYfU ‘b_WbQ]
QR_ed Ce\U D_[\_( Q bUS_^cdbeSdUT ;_Qcd EYg_[
fY\\QWU* A^ dXU ‘b_SUcc _V SbUQdY^W Q ‘b_WbQ] QR_ed
dXU cYdU( A XQT WQdXUbUT Q WbUQd TUQ\ _V Y^V_b]QdY_^
Q^T A gQ^dUT d_ SbUQdU Q cU\V-WeYTUT Rb_SXebU V_b
fYcYd_bc* 9d Q bUSU^d ;_Qcd EYg_[ UfU^d( A XQT dQ[U^
cUfUbQ\ ‘X_d_WbQ‘Xc _V dbQY^Ubc Q^T dbQY^UUc
‘bQSdYSY^W dbQTYdY_^Q\ c[Y\\c ceSX Qc gUQfY^W( V\Y^d
[^Q‘‘Y^W( Q^T TQ^SY^W* A ]QTU TbQgY^Wc Vb_] dXUcU
Y]QWUc( Q^T Y^S_b‘_bQdUT dXU] Y^d_ ]i Rb_SXebU Qc
WbQ‘XYSc* A gQc dXbY\\UT d_ RU QR\U d_ RbY^W ]icU\V d_
]i g_b[ V_b dXU ‘eR\YS Q^T V_b H_Y^d IUiUc*

Oblique view of the giant sand waves and other bed forms at the mouth
of San Francisco Bay. The view is from the northwest toward the Golden
Gate Bridge. The city of San Francisco is in the upper right corner. The
Golden Gate Bridge is approximately two kilometers long. The land was
imaged using digital orthophotos draped over a U.S. Geological Survey
digital elevation model.

http://walrus.wr.usgs.gov/coastal_processes/EOS_projects
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9VdUb ]i ce]]Ub Y^dUb^cXY‘( A
TUVY^YdU\i [^Ug A gQ^dUT d_
]_fU V_bgQbT S_]]e^YSQdY^W
QR_ed cecdQY^QRY\Ydi Q^T
S_^cUbfQdY_^* KXU ‘U_‘\U A ]Ud
dXb_eWX dXYc Uh‘UbYU^SU( dXU
‘U_‘\U T_Y^W dXU g_b[ A gQ^d d_
T_( gUbU ^_dXY^W cX_bd _V
Y^c‘YbY^W* 9\\ _V ]i ce‘UbfYc_bc
gUbU dXU Y^dU\\YWU^d( SQ‘QR\U Q^T
‘QccY_^QdU b_\U ]_TU\c A X_‘UT A
g_e\T RU QR\U d_ \UQb^ Vb_]* A
‘bUVUbbUT dXU
Y^TU‘U^TU^SU _V
]i ‘b_ZUSd TQic
_fUb dXU cdbeSdebUT
cXYVdc Y^ dXU fYcYd_b
SU^dUb( c_ A Q] ^_d
cebU dXQd A cUU
]icU\V Y^ dXU
Y^dUb‘bUdYfU
TYfYcY_^ Y^ dXU
VedebU* KXYc
Y^dUb^cXY‘ TYT(
X_gUfUb( XU\‘ ]U
VY^T c_]U
TYbUSdY_^ Q^T V_Sec
]i \UQb^Y^W

_RZUSdYfUc* KXUbU Yc TUVY^YdU\i Q
^UUT V_b SbUQdYfYdi Y^ dXU gQi
dXQd cSYU^SU Yc Uh‘bUccUT d_ dXU
‘eR\YS* <_Se]U^dQbi VY\](
‘X_d_WbQ‘Xi( Y\\ecdbQdY_^( gUR
TUcYW^( ‘eR\YS c‘UQ[Y^W Q^T
‘eR\YSQdY_^c &Q]_^W _dXUbc’ QbU
Q\\ VQ^dQcdYS ]UQ^c d_ dXYc U^T*
KXU bU]QY^TUb _V ]i S_\\UWU
UTeSQdY_^ gY\\ RU c‘U^d bUVY^Y^W
]i c[Y\\c Y^ dXUcU QbUQc( c_ dXQd Y^
dXU VedebU( A SQ^ RU _V cUbfYSU d_
dXYc SQecU*

Sunset on Inverness Ridge, one of many images
photographed during Adrienne’s internship.




