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Live_Percent_Cover

		Unit_Code		Vegetation_Type		Ecosite		PlotID		ACHY		AGCR		AMTO2		ARBI3		ARCA12		ARDR4		ARFI2		ARPU9		ARTR2		ATCA2		ATCO		BOGR2		CEIN7		CHAL7		CHER2		CHGL13		CHVI		CORA		COUM		CRCR3		CRFL5		DAFL		ECTR		ELEL5		EPTO		EPVI		ERCO14		ERIN4		ERLE9		ERNA10		EROV		FRAN2		GASP		GUSA2		GUTIE		HECO		HYFI		JUOS		KOAM		KRLA		LIAR3		MACA		MAFR3		MILI3		MUPU2		OPUNT		PAMU11		PASM		PIDE4		PIED		PLJA		PUST		QUGA		RHTR		RUHY		SATR12		SAVE4		SCWH		SPCO4		SPCR		SPFL2		SPJA3		SPLE		SPORO		SPPA2		STEX		STIPA		STPI		SUTO		SYLO		THSU		TOIN		UNKF		UNKPG		XYTO2

		CANY		Blackbrush		DSSL133		98																						0.7														5.3														2.0

		CANY		Blackbrush		DSSL133		114																																				6.0														1.0																										3.7

		CANY		Blackbrush		DSSL133		118																						1.3														0.7														1.0

		CANY		Blackbrush		DSSL133		134								0.3														0.7														4.0														1.0																												0.3																				0.3						1.7

		CANY		Blackbrush		DSSL133		146																						0.3														1.0														0.3				0.3																																																0.3						3.3																		0.3										0.3

		CANY		Blackbrush		DSSL133		150								0.7														0.3														1.0														1.3				1.3																																																0.3						0.7																0.3																		0.3								0.7

		CANY		Blackbrush		DSSL133		154																						0.7														4.0														0.7																												0.3

		CANY		Blackbrush		DSSL133		166																						4.0														0.7																																																																		0.3

		CANY		Blackbrush		DSSL133		182																						2.3														4.7																																																														0.3				0.7

		CANY		Blackbrush		DSSL133		190																						2.3														2.3										0.3				1.7						0.3				0.3

		CANY		Grassland		DSL118		63		1.0																		1.0																																																1.0																																		1.7												0.3						9.3		0.3

		CANY		Grassland		SDSL215		65		2.7										0.7				0.3		4.7		0.7				0.7																												1.0																1.0				2.7		1.0		2.3																0.3								3.7		0.7		1.7		4.7														1.0																								0.3

		CANY		Grassland		SDS212		69		2.0																		0.3				1.0																												4.7																				2.3												0.3								1.3																																						0.3				1.3												0.7

		CANY		Grassland		DSL118		72																0.3																																																																																						2.0										5.7						0.3		3.7

		CANY		Grassland		DSL118		88		0.3																		2.3																																																												4.0																						3.0										2.7						0.3		0.3

		CANY		Grassland		SDS212		89		0.7																		0.7				0.7																												8.7										0.3						0.3				2.7				5.3																1.7		0.3																																								2.7

		CANY		Grassland		SDS212		91										0.7																														0.7				0.3								1.7						4.7														0.3				0.3						0.3								0.3		0.7																												1.0												1.3		0.3														0.3

		CANY		Grassland		DSL118		100																																																																																4.3																						0.3																		2.0

		CANY		Grassland		SDSL215		101		0.3																						1.0																												4.3																				2.0																																																														6.7

		CANY		Grassland		SDSL215		105		0.7																						0.7																												4.3																0.7				0.3				0.7																2.7																																										0.3

		CANY		Grassland		DSL118		120		1.7														0.3				1.7																																																0.3																																		1.7										6.7								0.7

		CANY		Grassland		SDSL215		121		1.7																						1.0																												5.3																				4.3								0.3												1.0		0.7																										0.7														3.0

		CANY		Grassland		DS115		122		2.7				1.3																														0.3						1.3		0.7						0.7																						1.0		0.7										1.0																																														1.3

		CANY		Grassland		SDSL215		125		0.7																												1						8.3																9.7																0.3				0.3																				1.0										3.3																		0.3										0.3

		CANY		Grassland		SDSL215		133		1.7																						0.7																												7.7																				4.0																				0.3																																										3.7

		CANY		Grassland		SDSL215		137		3.3																						6.7																												2.7																				1.0																				1.0																								0.3																		1.7

		CANY		Grassland		SDSL215		141		0.3														0.3								2.0												0.3																4.7																				1.0																														1.7																																2.7

		CANY		Grassland		DSL118		143		3.0																		0.3																						0.3																								0.3		2.0						0.3																												1.3																		0.3

		CANY		Grassland		DSL118		148																				3.0																												0.3																																																						0.3										5.3		2.3						2.0																		1.0

		CANY		Grassland		SDSL215		149		1.3		1.0																				1.0				0.3																								7.0																				0.7																								9.0																								1.7														1.0

		CANY		Grassland		DSL118		152		2.7												2.7						2.7																																2.0												2.0				0.3																																		1.7																		0.3

		CANY		Grassland		SDS212		155		0.7																		0.3												1																				2.7						0.3										0.7				1.3																				3.7																		0.7																		1.3						0.3

		CANY		Grassland		DSL118		164																																																																																																						0.3										11.0								1.0

		CANY		Grassland		DSL118		168																																																																																																						2.0										0.7								6.0

		CANY		PJ/blackbrush		SDSSL236		183																																				3.0		0.3														0.7																						0.3		4.3										0.3														0.7																																								0.7

		CANY		PJ/blackbrush		SDSSL236		205																																				4.3																																								2.0																0.3								6.0

		CANY		PJ/blackbrush		SDSSL236		221																																				3.0																								0.3				0.3												8.0																								4.0

		CANY		PJ/blackbrush		SDSSL236		237		0.33																																		7.7																0.7																								3.7																2.3								2.0

		CANY		PJ/blackbrush		SDSSL236		258																																				3.3																								0.3																1.7																								1.0				1.3

		CANY		PJ/blackbrush		SDSSL236		299																																				9.7																																								1.7																4.7

		CANY		PJ/blackbrush		SDSSL236		305		0.33																								5.7								0.3		0.3																												0.3				0.3																								0.3		0.3						13.7

		CANY		PJ/blackbrush		SDSSL236		322																																				6.7														0.7		1.7								0.3								0.3								4.3																								1.7				0.3

		CANY		PJ/blackbrush		SDSSL236		333																																		0.3		1.0																																								8.3																								3.7				1.0

		CANY		PJ/blackbrush		SDSSL236		349																																				2.3																2.0												0.3												8.3																0.3								5.3				3.3

		CANY		PJ/blackbrush		SDSSL236		381																																				2.7																0.7								0.7																4.7																0.3								13.7				0.3

		CANY		PJ/blackbrush		SDSSL236		429																																				7.7																1.0								0.3																												0.3				0.3								2.0

		CANY		nontarget		nontarget		102																						1.7																												0.7																				0.3

		CANY		nontarget		nontarget		178																						2.3																												1.3																		0.3																																																								1.3





Total_Percent_Cover

		UnitCode		Vegetation_Type		PrimEcoSite		PlotID		ACHY		AGCR		AMTO2		ARBI3		ARCA12		ARDR4		ARFI2		ARPU9		ARTR2		ATCA2		ATCO		BOGR2		BRTE		CEIN7		CHAL7		CHER2		CHGL13		CHRYS9		CHVI		CORA		COUM		CRCR3		CRFL5		DAFL		ECTR		ELEL5		EPTO		EPVI		ERCO14		ERIN4		ERLE9		ERNA10		EROV		FRAN2		GASP		GUSA2		GUTIE		HAGL		HECO		HYFI		JUOS		KOAM		KRLA		LEMO2		LIAR3		MACA		MAFR3		MILI3		MUPU2		OPUNT		PAMU11		PASM		PIDE4		PIED		PLJA		PLPA2		PUST		QUGA		RHTR		RUHY		SATR12		SAVE4		SCWH		SPCO4		SPCR		SPFL2		SPJA3		SPLE		SPORO		SPPA2		STEX		STIPA		STPI		STTE2		SUTO		SYLO		THSU		TOIN		UNK		UNKAF		UNKF		UNKPF		UNKPG		UNKS		VUOC		XYTO2		YUCCA

		CANY		Blackbrush		DSSL133		114																																								9.7														1.3																												5.3																																																																																												0.3

		CANY		Blackbrush		DSSL133		118																						7.3																		3.3														1.7																																																																																0.3

		CANY		Blackbrush		DSSL133		134								0.3														1.7																		6.7														2.7																														0.3																						0.3				1.0				1.7																																																								0.3

		CANY		Blackbrush		DSSL133		146																						0.3																		2.7														1.3				0.3		0.3												1.0																																						2.0								4.0																		0.3										0.7		0.3

		CANY		Blackbrush		DSSL133		150								0.7														1.0																		2.0														1.3				2.0																																																				0.7								1.0																0.3																				0.3																		1.3

		CANY		Blackbrush		DSSL133		154																						2.7																		8.0														0.7																														2.0																										0.7																												0.3																										0.3

		CANY		Blackbrush		DSSL133		166																						8.3																		1.7																																																																						1.3

		CANY		Blackbrush		DSSL133		182																						3.7																		4.7														1.0																																																				0.3				0.7

		CANY		Blackbrush		DSSL133		190																						2.7																		2.7										0.3				2.0						0.3				0.3																																														1.3

		CANY		Grassland		DSL118		63		2.7																		1.0																																																				1.3				1.0																0.3																		6.0														0.3						13.0		0.3																																		0.3

		CANY		Grassland		SDSL215		65		3.7								0.3		2.3				0.3		8.0		0.7				0.7												0.3																				1.0																2.0						3.7		1.3		2.3																		0.3								3.7		0.7				2.3		4.7														1.0																										0.3

		CANY		Grassland		SDS212		69		3.7																		0.3				2.3																																7.7																0.3						6.7														3.0								2.0																																								0.3				4.0																		1.0				1.0		0.3

		CANY		Grassland		DSL118		72																0.3																																																								0.7																																						3.0												19.0						0.7		13.0

		CANY		Grassland		DSL118		88		0.7																		3.0																																																																		4.0																								7.3												4.0						0.3		0.3																												0.3								0.3

		CANY		Grassland		SDS212		89		3.7																		1.0				2.0																																11.3										0.3						1.3						12.0				5.7										0.7								2.7		0.3																		0.3																								10.7

		CANY		Grassland		SDS212		91		4.7								0.7																0.3																		0.7				0.3								2.3						8.3																0.7				0.3								0.3								0.3		1.0																				0.3										2.7												1.3		0.3																						0.7

		CANY		Grassland		DSSL133		98																						1.7																		7.3														2.0																																																								0.3

		CANY		Grassland		DSL118		100																																																																																						9.7																								1.7												2.3								4.0																														0.3

		CANY		Grassland		SDSL215		101		6.3																						5.3																																5.3																						8.3																						0.3																																								0.3				18.0

		CANY		Grassland		SDSL215		105		4.7																						3.0																																11.0																1.3						11.0				0.7																		3.7																														1.0														5.0																				0.3

		CANY		Grassland		DSL118		120		2.0														1.0				1.7																																																				0.3																																						3.0												7.7								1.7																																0.3

		CANY		Grassland		SDSL215		121		6.0																						5.3																																6.3																0.3						16.7								0.3														1.7		1.0																												0.7														7.7

		CANY		Grassland		DS115		122		9.7				4.0														0.3																		0.3		0.3						1.7		1.0						0.7																								1.7		2.0												1.3																																						0.7										1.7

		CANY		Grassland		SDSL215		125		2.0																														1.0								12.3																11.7																1.7						2.0																						1.7										7.3																				0.3										1.0				0.7																		0.3

		CANY		Grassland		SDSL215		133		3.0																		0.7				1.0																																11.7																						9.7														0.3								0.7																																												7.3

		CANY		Grassland		SDSL215		137		9.7																						11.3																																8.3																						7.0																						1.0																										0.3																		3.3

		CANY		Grassland		SDSL215		141		0.7														0.3								5.7																0.3																6.3																0.7						1.7														2.3																		3.7																				1.0														4.3

		CANY		Grassland		DSL118		143		10.3														0.7				1.0																										0.7		0.3																						0.3		4.0								0.3																														7.3																				0.3																																		0.3

		CANY		Grassland		DSL118		148																				6.0																																0.3																																																										0.3												9.7		2.7						2.0																				2.7																		0.3

		CANY		Grassland		SDSL215		149		1.3		1.0																				1.7						0.3																										10.0																						3.0														0.7												9.0																										4.7														1.0

		CANY		Grassland		DSL118		152		3.3												8.7						4.0																																				2.3												2.3				1.0														0.7						0.7																		6.7																				0.7

		CANY		Grassland		SDS212		155		1.0																		1.3														1.0																						4.3						0.3										1.7						2.3																						5.3																				1.0																		1.7						1.0																				0.7		2.0		0.3

		CANY		Grassland		DSL118		164																										0.7																																																																																				0.3		0.7										11.7								2.3

		CANY		Grassland		DSL118		168		0.3																																																																																																												4.3												0.7								9.7																																0.7

		CANY		PJ/blackbrush		SDSSL236		183																																								6.7		0.3														0.7																								0.3		5.0						0.3						1.0						0.3								4.0		0.3																																										0.7														0.3		0.7

		CANY		PJ/blackbrush		SDSSL236		205																																								5.3																																0.3										2.3																		0.3								6.0

		CANY		PJ/blackbrush		SDSSL236		221																																								3.7																								0.3				0.7														9.3												0.3														4.0

		CANY		PJ/blackbrush		SDSSL236		237		0.3																																						10.0																0.7																										5.0																		2.3								2.0

		CANY		PJ/blackbrush		SDSSL236		258																																								3.7																								0.3																		1.7																										1.0						1.7

		CANY		PJ/blackbrush		SDSSL236		299																																								28.0																																										2.0																		6.3

		CANY		PJ/blackbrush		SDSSL236		305		0.3						0.3																				9.7										0.3		0.3																												0.3				0.3																												0.7		0.3						15.7																																																												0.3

		CANY		PJ/blackbrush		SDSSL236		322																																						0.3		10.7														0.7		1.7								0.7								0.3										5.7																										1.7						0.3

		CANY		PJ/blackbrush		SDSSL236		333																																						0.7		2.0																																0.3										10.0																										3.7						1.7

		CANY		PJ/blackbrush		SDSSL236		349																																						0.3		2.7																2.7												0.3														9.7																		0.7								5.3						5.7																																																												0.3

		CANY		PJ/blackbrush		SDSSL236		381																																								5.0																1.3								0.7																		6.0																		0.7								14.0						0.3

		CANY		PJ/blackbrush		SDSSL236		429																																								9.3																1.0								0.7																		0.3														0.3				0.7								2.0

		CANY		nontarget		nontarget		102																		0.3				3.0																																0.7																				0.3																																				0.7																				0.3														0.3

		CANY		nontarget		nontarget		178																						3.7																																2.3						0.3												0.3																																						2.0																								2.0																												0.3						0.3





Species_code

		Master_PLANT_code		Utah_Species		Master_Common_Name		Lifeform		Duration		Nativity

		ACHY		Stipa hymenoides		Indian ricegrass		Graminoid		Perennial		Native

		AGCR		Agropyron cristatum		crested wheatgrass		Graminoid		Perennial		NonNative

		AMTO2		Amsonia tomentosa		woolly bluestar		Forb		Perennial		Native

		ARBI3		Artemisia bigelovii		Bigelow's sagebrush		Shrub		Perennial		Native

		ARCA12		Artemisia campestris		Sand wormwood		Forb		Perennial		Native

		ARDR4		Artemisia dracunculus		Tarragon		Forb		Perennial		Native

		ARFI2		Artemisia filifolia		Sand sagebrush		Shrub		Perennial		Native

		ARPU9		Aristida purpurea		Purple three-awn		Graminoid		Perennial		Native

		ARTR2		Artemisia tridentata		big sagebrush		Shrub		Perennial		Native

		ATCA2		Atriplex canescens		Four-wing saltbush		Shrub		Perennial		Native

		ATCO		Atriplex confertifolia		Shadscale		Shrub		Perennial		Native

		BOGR2		Bouteloua gracilis		Blue grama		Graminoid		Perennial		Native

		BRTE		Bromus tectorum		Cheatgrass		Graminoid		Annual		NonNative

		CEIN7		Cercocarpus intricatus		Dwarf mountain mahogany		Shrub		Perennial		Native

		CHAL7		Chenopodium album		Lambsquarter		Forb		Annual		NonNative

		CHER2		Chaetopappa ericoides		Rose-heath		Forb		Perennial		Native

		CHGL13		Chamaesyce glyptosperma		Ridge-seeded spurge		Forb		Annual		Native

		CHRYS9		Chrysothamnus sp.		rabbitbrush (sp).		Shrub		Perennial		Native

		CHVI		Chrysothamnus viscidiflorus		Green rabbitbrush		Shrub		Perennial		Native

		CORA		Coleogyne ramosissima		Blackbrush		Shrub		Perennial		Native

		COUM		Comandra umbellata		Bastard toadflax		Forb		Perennial		Native

		CRCR3		Cryptantha crassisepala		Thick-sepaled cryptanth		Forb		Annual		Native

		CRFL5		Cryptantha flava		Plateau yellow cryptanth		Forb		Perennial		Native

		DAFL		Dalea flavescens var. flavescens		Kanab prairie-clover		Forb		Perennial		Native

		ECTR		Echinocereus triglochidiatus		Claretcup		DwarfShrub		Perennial		Native

		ELEL5		Elymus elymoides		Squirreltail		Graminoid		Perennial		Native

		EPTO		Ephedra torreyana		Torrey's mormontea		Shrub		Perennial		Native

		EPVI		Ephedra viridis		Green ephedra		Shrub		Perennial		Native

		ERCO14		Eriogonum corymbosum		Crisp-leaf wild buckwheat		Shrub		Perennial		Native

		ERIN4		Eriogonum inflatum		Desert trumpet		Forb		Perennial		Native

		ERLE9		Eriogonum leptocladon		Sand wild buckwheat		Shrub		Perennial		Native

		ERNA10		Chrysothamnus nauseosus		rabbitbrush (sp).		Shrub		Perennial		Native

		EROV		Eriogonum ovalifolium		Cushion wild buckwheat		Forb		Perennial		Native

		FRAN2		Fraxinus anomala		Singleleaf ash		Shrub		Perennial		Native

		GASP		Gaillardia spathulata		Basin blanketflower		Forb		Perennial		Native

		GUSA2		Gutierrezia sarothrae		Broom snakeweed		DwarfShrub		Perennial		Native

		GUTIE		Gutierrezia sp.		snakeweed

		HAGL		Halogeton glomeratus		Halogeton		Forb		Annual		NonNative

		HECO		Stipa comata		Needle-and-thread		Graminoid		Perennial		Native

		HYFI		Hymenopappus filifolius		hyalineherb		Forb		Perennial		Native

		JUOS		Juniperus osteosperma		Utah juniper		Tree		Perennial		Native

		KOAM		Bassia americana		Greenmolly		Forb		Perennial		Native

		KRLA		Krascheninnikovia lanata		Winterfat		Shrub		Perennial		Native

		LEMO2		Lepidium montanum		Mountain pepperwort		Forb		Perennial		Native

		LIAR3		Linum aristatum		Broom-flax		Forb		Annual		Native

		MACA		Machaeranthera canescens		Hoary aster		Forb		Perennial		Native

		MAFR3		Mahonia fremontii		Fremont's mahonia		Shrub		Perennial		Native

		MILI3		Mirabilis linearis		Narrow-leaf four-o'clock		Forb		Perennial		Native

		MUPU2		Muhlenbergia pungens		Sandhill muhly		Graminoid		Perennial		Native

		OPUNT		Opuntia sp.		pricklypear (sp).		DwarfShrub		Perennial		Native

		PAMU11		Senecio multilobatus		Basin groundsel		Forb		Perennial		Native

		PASM		Elymus smithii		Western wheatgrass		Graminoid		Perennial		Native

		PIDE4		Artemisia spinescens		Budsage		DwarfShrub		Perennial		Native

		PIED		Pinus edulis		Two-needle pinyon		Tree		Perennial		Native

		PLJA		Hilaria jamesii		Galleta		Graminoid		Perennial		Native

		PLPA2		Plantago patagonica		Woolly plantain		Forb		Annual		Native

		PUST		Purshia mexicana		Cliff-rose		Shrub		Perennial		Native

		QUGA		Quercus gambelii		Gambel oak		Shrub		Perennial		Native

		RHTR		Rhus trilobata		skunkbush sumac		Shrub		Perennial		Native

		RUHY		Rumex hymenosepalus		Canaigre dock		Forb		Perennial		Native

		SATR12		Salsola tragus		Russian-thistle		Forb		Annual		NonNative

		SAVE4		Sarcobatus vermiculatus		Greasewood		Shrub		Perennial		Native

		SCWH		Sclerocactus whipplei		Small-flower fishhook cactus		DwarfShrub		Perennial		Native

		SPCO4		Sporobolus contractus		Spike dropseed		Graminoid		Perennial		Native

		SPCR		Sporobolus cryptandrus		Sand dropseed		Graminoid		Perennial		Native

		SPFL2		Sporobolus flexuosus		Mesa dropseed		Graminoid		Perennial		Native

		SPJA3		Sphaeralcea janeae		Jane's globemallow		Forb		Perennial		Native

		SPLE		Sphaeralcea leptophylla		Slenderleaf globemallow		Forb		Perennial		Native

		SPORO		Sporobolus sp.		dropseed (sp).		Graminoid		Perennial		Native

		SPPA2		Sphaeralcea parvifolia		Small-leaf globemallow		Forb		Perennial		Native

		STEX		Stephanomeria exigua		White-plume wire-lettuce		Forb		Annual		Native

		STIPA		Stipa sp.				Graminoid		Perennial		Native

		STPI		Stanleya pinnata		Prince's-plume		Forb		Perennial		Native

		STTE2		Stephanomeria tenuifolia		Slender wirelettuce		Forb		Perennial		Native

		SUTO		Suaeda torreyana		Torrey's seepweed		Forb		Perennial		Native

		SYLO		Symphoricarpos longiflorus		Long-flower snowberry		Shrub		Perennial		Native

		THSU		Thelesperma subnudum		Scapose greenthread		Forb		Perennial		Native

		TOIN		Townsendia incana		Hoary townsendia		Forb		Perennial		Native

		UNK		unknown species (unknown life form)

		UNKAF		unknown annual forb				Forb		Annual

		UNKF		unknown forb				Forb

		UNKPF		unknown perennial forb				Forb		Perennial

		UNKPG		unknown perennial graminoid				Graminoid		Perennial

		UNKS		unknown shrub				Shrub

		VUOC		Festuca octoflora		Six-weeks fescue		Graminoid		Annual		Native

		XYTO2		Xylorhiza tortifolia		Mojave woodyaster		Forb		Perennial		Native

		YUCCA		Yucca sp.		yucca (sp).		DwarfShrub		Perennial		Native
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Executive Summary


The goal of the Northern Colorado Plateau Network (NCPN) integrated upland monitoring eff ort 
is to provide park managers with status and trend information on vegetation and soil attributes. 
This information is intended to determine natural variability of upland resources and provide early 
warning of resource degradation.


This report summarizes NCPN upland monitoring in Canyonlands National Park (NP) during 
2009. It outlines goals and objectives of NCPN upland monitoring, methods of the upland moni-
toring protocol, and procedures for defi ning and mapping target populations for monitoring, and 
describes the results of this year’s eff orts and plans for future monitoring. 


In 2009, the fourth year of monitoring at Canyonlands NP, the NCPN initiated a long-term opera-
tional sampling design. A variance assessment and power analysis was performed on the fi rst three 
years of monitoring data (Witwicki 2010), and the results were used to develop the long-term revisit 
design. A total of 46 plots were monitored in the Island in the Sky and Needles districts of the park, 
including 24 grassland plots, 10 blackbrush plots, and 12 pinyon-juniper/blackbrush plots.


In this report, measures for 2009 were summarized for each vegetation type. An ordination of veg-
etation cover by species indicated good separation of plots among all vegetation types. The results 
also illustrated the common species among all four grassland ecological sites and those that charac-
terized desert and semidesert sites. Early monitoring data describe status of vegetation types, and 
interpretation is limited until additional data are acquired and more rigorously analyzed.
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1  Introduction
Uplands represent the vast majority of land area 
in national parks of the Colorado Plateau. Pla-
teau uplands include rock outcrops, badlands, 
shrublands, grasslands, woodlands, and forests, 
with local vegetation determined by soil type and 
depth, topography, climate, and disturbance his-
tory. Upland vegetation supplies most regional 
primary productivity, which translates to energy 
for other trophic levels. The condition of upland 
vegetation infl uences soil stability, which, in turn, 
determines potential above-ground production 
of native plant species and the propensity for in-
vasion by non-native species. Vegetation also pro-
vides habitat for various organisms. The ability of 
uplands to retain soil and nutrients, absorb and 
release water, and buff er high-runoff  precipita-
tion events also infl uences riparian conditions.


Upland ecosystems of the Colorado Plateau are 
characterized by low resistance and resilience. 
Even moderate disturbances can aff ect vegetative 
composition and structure, and recovery to pre-
disturbance conditions is relatively slow. Grazing, 
which has been a traditional land use throughout 
much of the plateau, has resulted in shifts in veg-
etation composition (Harris et al. 2003) and eco-
logical states (Miller 2005). Increasing recreation-
al use and unauthorized social trailing threatens 
the integrity of upland systems through soil dis-
turbance and resulting increases in soil erosion by 
water and wind. Global climate change is expect-
ed to change levels and seasonality of dominant 
precipitation events, with unknown implications 
for plateau systems.


The Northern Colorado Plateau Network 
(NCPN), as part of the National Park Service’s 
Inventory and Monitoring Program, has identi-
fi ed plant communities, hydrologic function, soil 
stability, biological soil crust (BSC), and nutrient 
cycling as important components to understand-
ing the health of upland systems (O’Dell et al. 
2005). The indicators that apply to these compo-
nents are listed below.


Plant communities: species and functional group 
composition and diversity, and vegetation struc-
ture


Hydrologic function: basal-gap size, cover and de-
velopment of BSC, and infi ltration rate


Soil stability: cover of vegetation, litter, and BSC, 
and soil aggregate stability


Biological soil crust: BSC cover


Nutrient cycling is not currently measured 


The goals of NCPN upland monitoring are to in-
crease fundamental understanding of upland sys-
tems and provide managers with early warning of 
undesirable change. These goals will be accom-
plished partly through sampling design and data 
analysis. Evaluation of upland monitoring data 
relative to other vital signs will facilitate identifi -
cation of drivers and distinguish “natural” from 
anthropogenic change. This eff ort will document 
the variability in upland systems while providing 
information needed for resource management 
decisions.


Specifi c objectives of the NCPN integrated up-
land monitoring protocol are: 


1. To determine annual status and trends in 
ground cover (live and standing dead vegeta-
tion, litter, rock, biological soil crust, and 
bare ground); vegetation by life form; soil 
aggregate stability; hydrologic function; and 
nutrient cycling;


2. To determine annual status and trends in 
cover of biological soil crusts by morpho-
logical group; and


3. To determine annual status and trends in 
cover of exotic plants in upland areas.
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2  Methods


2.1  Integrated Upland Monitoring 
Procedures 


2.1.1  Response design 


The response design (methods used to collect 
observations) for integrated upland monitoring 
in NCPN parks is based largely on rangeland as-
sessment procedures (Herrick et al. 2004), with 
modifi cations by Miller and others (2007). The 
location of a sample unit (or site) is randomly se-
lected using procedures described below. 


At each site, observations were recorded along 
three parallel, 50-m transects spaced 25 m apart 


(Figure 2-1). A point-intercept method was used 
to record percent cover of understory (<2 m) and 
ground-cover attributes at 0.5-m intervals along 
each transect (Table 2-1). The number of shrubs 
(by species and height class) and exotic perenni-
als (by species) was recorded in a 1-m belt upslope 
of each transect. Canopy and basal-gap measures 
were acquired along each transect using line-in-
tercept methods. Six surface-soil samples were 
taken along each transect to assess soil-aggregate 
stability. All measures recorded along transects 
were sub-samples scaled to the plot level. The 
plot-level measures are the primary values used 
in summaries and statistical analyses. Distur-
bances observed on and around the site were also 
recorded.


1-ha macroplot


Three 50-m transects
separated by 25 m


Scale
0                                                 50                                             100 m


Sl
o


p
e


Transect 1


Transect 2


Transect 3


0                                                 50 m


}
Sampling area


centroid


0                                                50 m


0                                                50 m


Figure 2-1. Standard macroplot and transect layout for upland monitoring of grasslands and shrublands.
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2.1.2  Sampling design 


NCPN upland monitoring uses survey designs 
and ecological sites (SRM 1989, 1995) to defi ne 
target populations. An ecological site is defi ned 
by a combination of soil properties (texture, 
depth, water-holding capacity), geology, land-
form, climatic regime, and potential vegetation. 
Stratifying by ecological site allows us to tease out 
varying responses to anthropogenic and natural 
disturbances; however, ecological sites may be 
aggregated and analyzed by vegetation type or 
ecological-site type for general summary pur-
poses.


2.2  Integrated Upland Monitoring in 
Canyonlands NP 


2.2.1  Resource issues driving upland 
monitoring


During discussions with NCPN staff  in 2005, 
park resource managers identifi ed the develop-
ment and subsequent impacts of unauthorized 
social trails in grass- and shrub-dominated sys-


tems as their primary issue of concern in park up-
lands. Managers were concerned about potential 
system degradation due to trampling of physical 
and biological crust, and subsequent increases 
in wind and water erosion of soil. Due to vari-
ous limitations, the initial monitoring eff ort was 
restricted to the Island in the Sky and Needles 
districts, which collectively comprise about 77% 
(104,818 ha) of the park land area (136,610 ha). 


2.2.2  Mapping and selecting target 
populations


2.2.2.1  Accessibility


Areas that posed safety threats, were inaccessible 
within budgetary limitations, and/or were anthro-
pogenic in nature were fi ltered out of the sam-
pling frame. Areas located on slopes of 50% and/
or isolated by steep slopes were eliminated. Due 
primarily to costs, areas accessible only by fl oat-
ing the Green and Colorado rivers were elimi-
nated from consideration. Accessibility and slope 
features were generated using the Landscape Ac-
cessibility Model (http://science.nature.nps.gov/


Table 2-1. Plot-level measures.


Measure Attribute or Context Spatial scale(s) of observation
Percent cover Individual plant species Point-intercept along all three 


transects (150 m)Surface features (undifferentiated crust, cyanobacteria, 
lichen, moss, bare soil, litter, woody debris, small and large 
rock, bedrock) 


Disturbance features (livestock and wildlife scat, ant 
mound, wildlife excavation, wildlife, livestock, human, 
bicycle, or motor vehicle tracks, other).


Life form (trees, shrubs, annual and perennial grasses, 
forbs/herbs)


Density Individual tree seedlings, shrubs, and exotic perennials by 
species; and tree seedlings, shrubs, and exotic perennials 
combined by group


1-m belt transects upslope of all 
three transects


Mean canopy gap size; 
frequency distribution of 
canopy gap size


Line-intercept length of canopy gaps Along all three transects (150 m)


Mean basal gap size; 
frequency distribution of 
basal gap sizes


Line-intercept length of gaps between plant bases Along all three transects (150 m)


Soil stability class (from all 
samples, protected areas, 
and unprotected areas)


Slake test stability class (1–6). 
Protected-area samples are collected under vegetation. 
Unprotected-area samples lack “overstory” vegetation.


18 point samples across plot


Plant species richness Number of species detected Plot scale for trees, 1-m belt 
transects for shrubs, 5-m belt 
transect for saplings, point 
intercept for understory
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im/units/ncpn/Tools.cfm). A 10-m buff er was ap-
plied to paved roads and a 50-m buff er applied to 
dwellings; buff ered areas were then eliminated 
from further consideration. Monitoring near ex-
isting social trails, transportation networks, and 
developments (e.g., campgrounds) was consid-
ered acceptable given the emphasis on monitor-
ing the impacts of unauthorized social trails, and 
the propensity for such trails to emanate from 
human-use areas. Creating relatively narrow buf-
fer widths and including trails in the spatial data 
layers also helped accommodate the overarching 
monitoring goals. These fi ltering procedures re-
tained 58% (61,048 ha) of the original 104,818 ha 
area, and provided an accessible-area map.


2.2.2.2  Selection of target ecological-site types 


Ecological sites corresponding to grassland and 
shrubland systems were identifi ed from the Can-
yonlands Soil Survey (SCS 1991). Given the an-
ticipated limitations of NCPN monitoring (see 
Section 2.2.3), the four most spatially extensive 
grassland sites (Desert Sand, Desert Sandy Loam, 
Semidesert Sand, and Semidesert Sandy Loam) 
and the two most spatially extensive shrubland 
sites (Desert Shallow Sandy Loam [Blackbrush] 
and Semidesert Shallow Sandy Loam [Pinyon-
Juniper/Blackbrush]) were selected as target eco-
logical sites (Table 2-2). Target grassland sites ac-
counted for approximately 18% of the accessible 
area, but that 18% accounted for 83% of the ac-
cessible land area reported to be grassland. Target 
shrubland sites comprised approximately 27% of 
total accessible area, which accounted for 85% of 
accessible shrubland area.


2.2.2.3  Mapping of target ecological site types


We used predictive mapping software to map 
the six target ecological sites in Canyonlands NP 
(Garman 2008; Garman et al. 2010).


2.2.3  Selection of monitoring locations


Using the predicted ecological-site map, moni-
toring plots were selected using the Generalized 
Random Tessellated Stratifi ed (GRTS) method 
(Stevens and Olsen 2004) to create a spatially 
balanced design. Coordinates corresponded to 
the centroid of a plot (see Figure 2-2). To accom-
modate rejection, 300 sites were selected per eco-
logical site. Within each ecological site, plots were 
established in ascending order of plot number. If 
a plot was rejected (e.g., due to incorrect ecolog-
ical-site type), the next sequentially ordered plot 
was used.


2.2.4  Pilot study and revisit design


Upland monitoring was initiated at Canyonlands 
National Park in 2006. Eight monitoring plots 
were established for each target ecological site ex-
cept Desert Sand, which was not sampled during 
pilot monitoring due to low spatial extent across 
the landscape. Plots were sampled for 2–3 years 
and variances of measures were used to evaluate 
power for trend of potential operational sampling 
designs. Details of this analysis are provided in 
Witwicki (2010).


2.2.4.1  Revisit design


Based on the analysis of pilot data, a long-term 
operational revisit design was created and imple-
mented in 2009. To deal with the cost of sampling 
extremely remote areas of the park, the sampling 
frame was further limited to a 4-km hiking dis-
tance. The design was based on ecological-site 
type (also referred to as “vegetation type” in this 
report), combining similar ecological sites in the 
sampling frame. All four deep grassland ecologi-
cal sites were combined into a larger grassland 
sampling frame. This allowed the number of 
each grassland ecological site sampled to be de-
termined by its approximate area in the sampling 
frame. The two shrubland ecological sites re-
mained as separate vegetation types (blackbrush 
and pinyon-juniper (PJ)/blackbrush) containing 
one ecological site each. 


Each year, 24 grassland, 12 blackbrush, and 12 
PJ/blackbrush plots will be monitored. A total of 
252 plots will be sampled over a seven-year re-
visit schedule. Half of the plots will be visited two 
years in a row and the other half visited only one 
year before being rested for 5–6 years. This revisit 
strategy maximizes the ability to detect trends 
and minimizes the impact on BSCs. 


2.3  Database 
All observations recorded in the fi eld are stored 
in an Access database maintained by the NCPN. 
Quality assurance and quality control (QA/QC) 
procedures include domain checking in data-
entry procedures, checks for missing values, and 
logic checks. All spatial data used in selecting 
monitoring locations, the predicted ecological 
site map, and the GRTS-generated sampling loca-
tions are GIS-ArcMap shape fi les and are stored 
with the Access database on NCPN servers.
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Figure 2-2. Examples of ecological sites monitored in Canyonlands National Park. See Table 2-2 for descriptions of ecological 
sites. 


Semidesert SandDesert Sandy Loam


Semidesert Sandy Loam Semidesert Shallow Sandy LoamDesert Shallow Sandy Loam


Desert Sand
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3  Results


3.1  Monitored Plots
In 2009, forty-six plots were monitored as part 
of the long-term revisit design (Figure 3-1). This 
included 24 grassland, 10 blackbrush, and 12 PJ/
blackbrush plots. Nine grassland plots were re-
visited, and 37 new plots were established among 
the three vegetation types. Table 3-1 summarizes 
plot visits by vegetation type, ecological site, and 
year.


Twelve monitoring plots were scheduled for 
monitoring in blackbrush in 2009. However, due 
to some confusion over site-selection criteria, 
two plots could not be used for long-term moni-
toring; therefore, they were not included in this 
summary.


3.2  Vegetation Type Summaries
Status and trend assessments are more meaning-
ful after many years of monitoring, and as the 
number of monitoring plots increases. More in-
tensive evaluation of monitoring data is slated to 
commence after fi ve full years of monitoring. 


For this annual report, plot-level summaries of 
the measures listed in Table 2-1 were generated 
for each monitoring plot, then summarized by 
vegetation type. Vegetation type summaries are 
simply a mean and the range (minimum, maxi-
mum) for a measured attribute. The percent cov-
er of all species recorded for each plot is included 
in an electronic appendix that accompanies this 
report (cany09_species.xls).


Given the limited data, measures were not statis-
tically compared among ecological sites or veg-
etation types. Even qualitative comparisons of 
summary measures could be misleading, given 
the small number of plots visited each year. Com-
parisons between years may also be misleading, 
because a diff erent set of plots was visited in 2009 
than in previous years. The reader is cautioned 
not to draw wide-reaching conclusions from this 
initial set of results.


  The only statistical assessment provided is a mul-
tivariate assessment of the similarity of vegetative 
conditions within and among ecological sites (see 
Section 3.2.9). Data from 2009 were ordinated 
using NMS (non-metric multidimensional scal-
ing), which involves scaling plots on the basis of 
similarity (or dissimilarity) of species composi-


tion and cover. Plots are distributed in multivari-
ate space, typically along 1–3 axes, and within this 
space, plots with similar composition are located 
closer together and correlated with dominant 
species.


3.2.1  Species richness


Species richness by life form is reported in Table 
3-2. Recorded species were compared to the 
NPSpecies database to determine fi rst-time ob-
servations in Canyonlands NP, but no new spe-
cies were detected in the park in 2009.


3.2.2  Cover by life form and dominant 
species


Percent cover of live and total vegetation by life 
form are shown in Table 3-3. Live cover includes 
photosynthetic and live woody tissue. Total cover 
additionally includes dead plants, dead parts of 
live plants, and senesced tissue that was alive ear-
lier in the growing season.


 Live and total percent cover of dominant species 
for each vegetation type are shown in Table 3-4. 
Dominant species were selected using species 
predicted by ecological site descriptions and spe-
cies frequently detected in plots.


3.2.3  Shrub density


Density of shrub species for each vegetation type 
is shown in Table 3-5. In previous annual reports, 
shrub density was presented as shrubs/10 m2. For 
2009, we changed the unit to shrubs/ha (or 100 × 
100 m) to be more intuitive.


3.2.4  Exotic species


Cover of exotic plant species is shown in Table 
3-6. When exotic species were detected, cover 
was summarized for all plots in the vegetation 
type.


Exotic species were detected only at grassland 
sites. Russian thistle (Salsola tragus) was detect-
ed at the greatest number of sites, with cover as 
high as 19.0%. Crested wheatgrass (Agropyron 
cristatum), cheatgrass (Bromus tectorum), lambs-
quarter (Chenopodium album), and halogeton 
(Halogeton glomeratus) were also detected at 
1–2 grassland sites, but cover was less than 1% at 
these sites. Crested wheatgrass was the only ex-
otic perennial detected in the 1-m belt, and it was 
only detected at one plot.
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2009 plots


Grassland


Blackbrush


PJ/blackbrush


0    2    4          8         12        16
Kilometers


Figure 3-1. Location of monitoring plots in Canyonlands National Park, 2009. 
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NCPN upland sampling methods are not intend-
ed as an early detection survey; therefore, lack of 
detection does not mean that other exotic species 
were not present in plots.


3.2.5  Threatened and endangered species


  Threatened and endangered plant species are not 
common in the areas of Canyonlands NP moni-
tored by the network, and the NCPN does not 
specifi cally monitor them in this park. No threat-
ened or endangered species were found on any 
plots in 2009.


3.2.6  Biological soil crust and surface 
features


Biological soil crust and surface-feature cover are 
shown in Table 3-7. 


3.2.7  Canopy and basal gaps 


Canopy- and basal-gap sizes are shown in Table 
3-8. The distribution of gaps by size class is illus-
trated in Figures 3-2 and 3-3.


3.2.8  Soil aggregate stability


Measures of soil aggregate stability are reported 
in Table 3-9.   Soil stability numbers range from 1 
(least stable) to 6 (most stable), and are correlated 
with current erosion resistance and soil biotic in-
tegrity. They also usually refl ect hydrologic func-
tion because stable soils are less likely to disperse 
and clog soil pores during rainstorms. The num-
bers are aff ected by soil texture, so it is important 
to limit comparisons to similar soils that have 
comparable amounts of sand, silt, and clay. Ex-
tremely sandy soils may not have maximum soil 
stability values of 6.


3.2.9  Plot ordinations


Non-metric multidimensional scaling (NMS) or-
dination was performed using live species with 
relative cover values of >10% from all plots (Fig-
ure 3-4). Relative cover is the percent cover of the 
species divided by the total cover on a plot. This 
requirement was imposed to emphasize domi-
nant species. The direction and relative magni-
tude of correlations of species are shown in the 
graphs for each combination of axes. The species 
vector from the origin shows the direction of pos-
itive correlation. 


The ordination illustrates both the separation 
of vegetation types and the high degree of over-
lap between the four grassland ecological sites. 
Blackbrush sites are characterized by blackbrush, 
Torrey’s jointfi r, and shadscale. Pinyon-juniper/
blackbrush sites are characterized by pinyon 
pine, Utah juniper, and blackbrush. All grassland 
sites were associated with Indian ricegrass. The 
higher semidesert sites were also characterized 
by needle and thread and Mormon tea. The low-
er desert sites were additionally characterized by 
sand dropseed, galleta, and Russian thistle.
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Table 3-1. Number of plots by vegetation type and ecological site monitored in Canyonlands NP, 2006–2009.


Vegetation 
type Ecological site*


2006
(observations 


recorded
August–


September)


2007
(observations 


recorded 
May–June)


2008
(observations 


recorded 
April–August)


2009
(observations 


recorded 
May–June)


Grassland Desert Sand 0 0 0 1


Desert Sandy Loam 7 8 8 10


Semidesert Sand 7 8 8 4


Semidesert Sandy Loam 8 8 8 9


Blackbrush Desert Shallow Sandy Loam 1 8 8 10


PJ / Blackbrush Semidesert Shallow Sandy Loam 8 8 8 12
* See Table 2-1 for description of ecological sites.


Table 3-2. Mean (range) number of plant species detected per monitoring plot by life form and 
vegetation type, Canyonlands NP, 2009. 


Vegetation type


Number of species detected


Total Tree Shrubs
Perennial 
grasses


Annual 
grasses Forbs/Herbs


Grassland
8.5


(4–18)
0.2


(0–2)
2.6


(0–6)
3.6


(2–6)
0.1


(0–1)
2.0


(0–6)


Blackbrush
6.8


(4–11)
0.1


(0–1)
4.7


(3–8)
0.8


(0–1)
0.1


(0–1)
1.1


(0–4)


PJ / Blackbrush
7.4


(4–12)
1.9


(1–2)
4.8


(2–7)
0.3


(0–1)
0 0.4


(0–3)
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Table 3-5. Density of shrub species per hectare by vegetation type, Canyonlands NP, 2009. 


Vegetation 
type Scientifi c name Common name


No. of 
plots 
with 


species 
present


Density (number of shrubs/ha)


Mean Minimum Maximum


Grassland Artemisia fi lifolia sand sagebrush 1 42 0 1,000


Artemisia tridentata big sagebrush 1 33 0 800


Atriplex canescens fourwing saltbush 13 158 0 933


Chrysothamnus nauseosus rubber rabbitbrush 1 3 0 67


Chrysothamnus viscidifl orus green rabbitbrush 1 3 0 67


Coleogyne ramosissima blackbrush 3 83 0 1,667


Ephedra torreyana Torrey’s jointfi r 1 3 0 67


Ephedra viridis Mormon tea 1 11 0 267


Eriogonum leptocladon sand wild buckwheat 2 153 0 3,333


Fraxinus anomala singleleaf ash 1 3 0 67


Juniperus osteosperma Utah juniper 1 3 0 67


Krascheninnikovia lanata winterfat 7 281 0 3,867


Purshia mexicana cliffrose 1 8 0 200


Quercus gambelii Gambel oak 1 17 0 400


Sarcobatus vermiculatus greasewood 2 6 0 67


Blackbrush Artemisia bigelovii Bigelow’s sagebrush 2 33 0 200


Artemisia spinescens budsage 3 127 0 600


Atriplex confertifolia shadscale 9 1,340 0 3,933


Brickellia microphylla littleleaf brickellbush 1 7 0 67


Brickellia oblongifolia Mojave brickellbush 1 60 0 600


Chrysothamnus nauseosus rubber rabbitbrush 3 33 0 200


Coleogyne ramosissima blackbrush 10 2,167 533 6,600


Ephedra torreyana Torrey’s jointfi r 10 413 67 733


Ephedra viridis Mormon tea 1 7 0 67


Eriogonum corymbosum crisp-leaf wild buckwheat 2 47 0 267


Juniperus osteosperma Utah juniper 1 7 0 67


Purshia mexicana cliffrose 1 7 0 67


Rhus trilobata skunkbush sumac 2 60 0 467


PJ / 
Blackbrush


Amelanchier utahensis Utah serviceberry 1 6 0 67


Artemisia bigelovii Bigelow’s sagebrush 1 6 0 67


Atriplex canescens fourwing saltbush 1 6 0 67


Cercocarpus intricatus dwarf mountain mahogany 1 50 0 600


Chrysothamnus nauseosus rubber rabbitbrush 6 72 0 267


Chrysothamnus viscidifl orus green rabbitbrush 3 17 0 67


Coleogyne ramosissima blackbrush 12 2,044 0 4,867


Ephedra torreyana Torrey’s jointfi r 2 11 0 67


Ephedra viridis Mormon tea 8 361 0 2,667


Eriogonum corymbosum crisp-leaf wild buckwheat 1 11 0 133


Eriogonum microthecum slender wild buckwheat 2 22 0 133


Fraxinus anomala singleleaf ash 3 17 0 67


Juniperus osteosperma Utah juniper 10 94 0 267
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Vegetation 
type Scientifi c name Common name


No. of 
plots 
with 


species 
present


Density (number of shrubs/ha)


Mean Minimum Maximum


PJ / 
Blackbrush, 
cont.


Mahonia fremontii Fremont’s mahonia 2 17 0 133


Pinus edulis two-needle pinyon 8 94 0 400


Purshia mexicana cliffrose 6 89 0 600


Symphoricarpos longifl orus long-fl ower snowberry 3 28 0 200


Table 3-5. Density of shrub species per hectare by vegetation type, Canyonlands NP, 2009, cont.


Table 3-6. Mean (range) cover and density of exotic plant species detected in Canyonlands NP, 2009.


Vegetation 
type


Scientifi c 
name


Common 
name Life form Duration


No. of plots 
with exotic 


species 
detected


Percent cover*
Density 
(number 
of exotic 


perennials/ha)
Live Total


Grassland Agropyron 
cristatum


crested 
wheatgrass


Graminoid Perennial 1
0.04


(0–1.0)
0.04


(0–1.0)
8.3


(0–200)


Bromus 
tectorum


cheatgrass Graminoid Annual 2
0 0.04 


(0–0.7)
na


Chenopodium 
album


lambsquarter Forb Annual 1
0.01


(0–0.3)
0.01


(0–0.3)
na


Halogeton 
glomeratus


halogeton Forb Annual 1
0 0.04


(0-1.0)
na


Salsola tragus
Russian 
thistle


Forb Annual 7
1.3


(0–11.0)
2.3


(0–19.0)
na


Blackbrush - - - - 0 0 0 na


PJ / 
Blackbrush


- - - - 0 0 0 na


*Mean and range are based on all plots within a vegetation type where an exotic species was detected.
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Table 3-7. Mean (range) percent cover of surface features by vegetation type, Canyonlands NP, 2009.


Vegetation 
type


Crust, 
undiffer-
entiated


Cyano-
bacteria Lichen Moss Bare soil Litter


Woody 
debris


Small 
rock


Large 
rock Bedrock


Grassland
49.0


(17.7–69.7)
5.7


(0–41.3)
0.1


(0–1.7)
4.6


(0–20.7)
2.1


(0–25.3)
30.8


(0–52.7)
0.04


(0–1.0)
0.1


(0–3.3)
0.03


(0–0.3)
0


Blackbrush
21.3


(6.3–67.9)
0.03


(0–0.3)
0.03


(0–0.3)
0.5


(0–2.3)
1.0


(0–4.3)


6.3
(4.0–
10.7)


0
61.4


(22.3–
73.3)


5.5
(0–17.7)


0.5
(0–2.7)


PJ / 
Blackbrush


41.8
(21.3–68.7)


8.4
(0–27.3)


0.2
(0–1.3)


2.0
(0–6.7)


1.5
(0–9.3)


16.1
(0–29.3)


0.2
(0–2.0)


7.3
(0–19.7)


1.2
(0–10.7)


6.5
(0–38.3)


Table 3-8. Mean (range) canopy- and basal-gap size by 
vegetation type, Canyon  lands NP, 2009.


Vegetation type Canopy gap (cm) Basal gap (cm)


Grassland
155


(61–742)
251


(79–1,355)


Blackbrush 
342


(239–423)
711


(340–1,356)


PJ / Blackbrush
317


(91–605)
722


(120–1,357)


Table 3-9. Mean (range) soil-aggregate stability measures by 
vegetation type, Canyonlands NP, 2009.


Vegetation type Total Protected* Unprotected*


Grassland
3.8


(1.7–5.8)
3.8


(0–5.7)
3.6


(1.2–5.8)


Blackbrush
1.6


(1.1–2.3)
2.4


(0–4.4)
1.4


(1.0–2.0)


PJ / Blackbrush
3.9


(1.9–5.4)
4.3


(2.5–6.0)
3.7


(1.8–5.6)
*Protected are samples collected under vegetation; unprotected are samples collected in the open.
Numbers range from 1 (least stable) to 6 (most stable).
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Figure 3-2. Distribution of canopy gaps for a) grassland, b) blackbrush, and c) PJ/blackbrush sites in Canyonlands NP, 2009.
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Figure 3-3. Distribution of basal gaps for a) grassland, b) blackbrush, and c) PJ/blackbrush sites in Canyonlands NP, 2009.
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Species codes
ACHY = Stipa hymenoides (Indian ricegrass)
ATCO = Atriplex confertifolia (shadscale)
CORA = Coleogyne ramosissima (blackbrush)
EPTO = Ephedra torreyana (Torrey’s jointfi r)
EPVI = Ephedra viridis (Mormon tea)
JUOS = Juniperus osteosperma (Utah juniper)
PIED = Pinus edulis (two-needle pinyon pine)
PLJA = Hilaria jamesii (galleta)
SPCR = Sporobolus cryptandrus (sand dropseed)


Ecological site codes
Grassland 115 = Desert Sand
 118 = Desert Sandy Loam
 212 = Semidesert Sand
 215 = Semidesert Sandy Loam
Blackbrush  133 = Desert Shallow Sandy Loam
PJ \ blackbrush 236 = Semidesert Shallow Sandy Loam


Figure 3-4a. Non-metr  ic multidimensional scaling (NMS) ordination of plots from the six ecological 
sites monitored in Canyonlands NP, 2009.
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Figure 3-4b. Non-metr  ic multidimensional scaling (NMS) ordination of plots from the six ecological 
sites monitored in Canyonlands NP, 2009.


Species codes
ATCO = Atriplex confertifolia (shadscale)
CORA = Coleogyne ramosissima (blackbrush)
EPTO = Ephedra torreyana (Torrey’s jointfi r)
EPVI = Ephedra viridis (Mormon tea)
HECO = Stipa comata (needle and thread)
PLJA = Hilaria jamesii (galleta)
SATR12 = Salsola tragus (Russian thistle)
SPCR = Sporobolus cryptandrus (sand dropseed)


Ecological site codes
Grassland 115 = Desert Sand
 118 = Desert Sandy Loam
 212 = Semidesert Sand
 215 = Semidesert Sandy Loam
Blackbrush  133 = Desert Shallow Sandy Loam
PJ \ blackbrush 236 = Semidesert Shallow Sandy Loam
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Figure 3-4c. Non-metr  ic multidimensional scaling (NMS) ordination of plots from the six ecological sites 
monitored in Canyonlands NP, 2009.


Species codes
ACHY = Stipa hymenoides (Indian ricegrass)
CORA = Coleogyne ramosissima (blackbrush)
EPVI = Ephedra viridis (Mormon tea)
HECO = Stipa comata (needle and thread)
JUOS = Juniperus osteosperma (Utah juniper)
PIED = Pinus edulis (two-needle pinyon pine)
PLJA = Hilaria jamesii (galleta)
SATR12 = Salsola tragus (Russian thistle)


Ecological site codes
Grassland 115 = Desert Sand
  118 = Desert Sandy Loam
  212 = Semidesert Sand
  215 = Semidesert Sandy Loam
Blackbrush  133 = Desert Shallow Sandy Loam
PJ \ blackbrush 236 = Semidesert Shallow Sandy Loam
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  4  Discussion
This was the fourth year of monitoring at Can-
yonlands NP, and the fi rst year of the full opera-
tional monitoring design. Early monitoring data 
describe status of sites, and conditions of sites in-
side the park may be useful in understanding ref-
erence conditions of more intensively managed 
sites outside the park.


Grassland plots had the highest number of spe-
cies and the highest cover of forbs and perennial 
grasses. Blackbrush and PJ/blackbrush plots had 
similar cover and richness for all life forms except 
trees. Exotics were only detected in grasslands, 
and each species was typically detected in 1–2 
plots. Russian thistle was the exception, detected 
at 29% of grassland plots and 70% of grassland 
plots in the Needles.


Larger gaps between plants are associated with 
a higher potential of soil erosion by wind or wa-
ter. The percentage of basal and canopy gaps of 
>50 cm is much higher in blackbrush and PJ/
blackbrush than in grasslands. The soil surface in 
blackbrush is protected by a high percent cover of 
small rocks; therefore, these sites should have an 
overall low risk of erosion. Many PJ/blackbrush 
sites have well-developed BSCs that protect soil 
in gaps from erosion. Despite the good condition 
of most sites in Canyonlands NP, soil stability is 
often low due the high sand content of surface 
soils. It is critical to minimize soil disturbance due 
to the high potential for wind and water erosion if 
sites are disturbed. 


In general, data from 2009 were similar to those 
from previous years. Over three-quarters of plots 
monitored in 2009 were newly established, and 
it is important to remember that any diff erences 
between years could be due to the diff erent suite 
of plots sampled and not due to actual changes in 
vegetation types. This variation will be accounted 
for in status and trend analyses after plots have 
been revisited, and it is too early to draw conclu-
sions from these preliminary data.


In 2010, 48 plots will be monitored according to 
the full operational monitoring design. One quar-
ter of the plots visited in 2009 will be revisited and 
the remaining plots will be established. Contin-
ued discussion will occur with Canyonlands NP 
resource staff  to ensure that park expectations 
and needs are satisfi ed by NCPN integrated up-
land monitoring. A status and trend report will be 
produced after the 2011 fi eld season, when fi ve 
full years of monitoring have been completed. 
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