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Abstract:	The endangered Colorado pikeminnow (squawfish) was extirpated from Lodore Canyon after closure of Flaming Gorge Dam in 1962.  With modifications in flows attributable to an interim Biological Opinion on reoperation of the dam, pikeminnow have begun to reoccupy Lodore Canyon.  The proposed research would determine if these fish contribute to recovery by migrating to known spawning areas in other river reaches or forming spawning aggregations within the canyon.  The results of the research may cause significant revision of the draft final Biological Opinion and further modification in operations of Flaming Gorge Dam resulting in restoration of near pre-dam conditions in Lodore Canyon.
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An inventory of fish communities in the Green River in Lodore Canyon during 1995-96 by Colorado State University discovered significant numbers of the endangered Colorado pikeminnow (i.e. Colorado squawfish) (Bestgen and Crist 1999).  Bestgen and Crist noted that Colorado pikeminnow were present during all seasons, and that length-mass relationships suggest fast growth and high condition of fish in the reach.  The density of pikeminnow, on a catch per unit effort basis, was similar to or higher than densities in many historically occupied river reaches.  The species had been earlier extirpated from Lodore Canyon as a result flow modifications (e.g. reduced peak flows, cold water temperature, peaking power release fluctuations) following construction of Flaming Gorge Dam (Holden and Crist 1981).  Since closure of the dam in 1962, two changes have occurred that increase the habitability of the Green River in Lodore Canyon for Colorado pikeminnow: (1) penstock inlet modification of the dam in 1978 to allow warmer surface water discharge and (2) modification of discharges since the late 1980s that increased spring flows and reduced summer flows (in response to an interim Biological Opinion on operation of the Dam, USFWS 1992). In addition, bypass flows in the mid-1980s may also have resulted in the creation of more amenable habitats for the endangered species. 


 


In 1994 the Fish and Wildlife Service (USFWS 1994) designated critical habitat for the Colorado pikeminnow (and other listed Colorado River fishes).  At that time, existing information suggested that endangered fishes did not occupy Lodore Canyon and it was not included as critical habitat, over the strong objections of the Recovery Team.  The Recovery Team and many agency biologists had regarded Lodore Canyon, particularly with modified flow from Flaming Gorge, as a potential recovery area. 





FWS has produced a draft synthesis report of research on the Green River which will serve as the basis for a Biological Opinion on operations at Flaming Gorge Dam (Muth et al. 1999).  The draft report notes that habitat suitable for spawning  (for Colorado pikeminnow) may also be present in the lower portion on Lodore Canyon, especially if the prescribed more natural flows have the expected geomorphic influence.  Other prescriptive modifications include warmer water temperature and reduced summer flow levels.  The report suggests that a 2-3° C increase in the temperature of water released at the Dam would be sufficient to provide for the magnitude and duration of warmer water necessary to sustain reproduction in lower reaches of Lodore Canyon.  The USBR demonstrated in 1998 that water could be safely and effectively released at 15°C from the Dam; prior to 1998, the water temperature at release had been 13°C.  The report, noting the effect of an oil spill on Colorado pikeminnow reproduction in the Yampa River in 1989, further states that an additional spawning area in the Green River would be desirable from a multiple-refugia perspective.





The fact that Colorado pikeminnow were collected in Lodore Canyon indicates that former habitat for this species has been reoccupied, at least by adult fish.  Other flow modifications may provide suitable habitat for spawning within Lodore Canyon.  But this habitat is not important to recovery unless these individuals contribute to spawning and recruitment of the Green/Yampa River population.





Subsequently, many questions arise with the presence of pikeminnow in Lodore Canyon.  Do individual fish occupy Lodore Canyon throughout the year?  Do the same fish occupy Lodore Canyon among years?  Do these fish migrate from Lodore during the spawning season or might they form a spawning aggregation within Lodore Canyon?  If the former, do they join other spawning aggregations at known spawning areas?  Is there some fidelity to adult habitat in Lodore; i.e. do the same fish return to Lodore Canyon after spawning?  Given the altered hydrological regime in the Green River, what cues trigger migration from Lodore?  What is the contribution of these fish to the overall population in the upper Green River (i.e. do they contribute to recovery)?





The answers to these questions have significant ramifications.  A Final Biological Opinion on Reoperation of Flaming Gorge Dam is currently being prepared by the Fish and Wildlife Service.  This Biological Opinion will determine the operating rules for Flaming Gorge for the foreseeable future.  If the pikeminnow in Lodore contribute to the middle Green River population, there will be additional impetus to require flows which will construct and maintain suitable habitats in Lodore. 





Another important ramification may be in designating the location of the "point of attenuation" for fluctuations (i.e. that location at which flow fluctuations from Flaming Gorge have decreased to a certain variation in stage height to reduce its impact on occupied endangered species habitat). Presently, the point of attenuation is defined at the Jensen (UT) gauge, nearly 50 miles downriver from the Gates of Lodore.  If the pikeminnow in Lodore contribute to the middle Green River population, the Biological Opinion would have to consider moving the attenuation point to the Gates of Lodore.  A change in the attenuation point to the Gates of Lodore may also result in significant beneficial impacts to other listed fish species, to the threatened Ute ladies'-tresses orchid, to riparian communities and to whitewater rafting.  





The changes in Flaming Gorge release  patterns which might provide suitable spawning habitat in Lodore Canyon would also provide more suitable nursery habitat in Island Park.  Island Park apparently did serve historically as an important nursery habitat.  A few larval and YOY pikeminnow were collected from Island Park in the early 1980s (no sampling has occurred since then).  Research will be initiated in 1999 to determine if YOY pikeminnow are currently using habitats in Island Park.  The research beginning in 1999 will also determine presence of absence of larval and YOY razorback sucker in Island Park .  The research proposed in this Lodore study will closely complement the Island Park work.





The National Park Service is currently negotiating an instream flow water right with the State of Utah. Claims will be made for flows for known resource needs, including listed species.  We already know that the Green River in Utah is used as a critical migration route for Colorado pikeminnow and razorback sucker.  It provides important winter concentration areas for adult razorback suckers. A determination that pikeminnow in Lodore Canyon contribute to the middle Green River population will also strengthen the instream flow water rights claims for Dinosaur on the Green River.  Such a determination would argue strongly for higher peak flows and stable base flows from Flaming Gorge Dam to shape and maintain nursery habitats.





The proposed action is consistent with activities/projects recommended in the FWS-approved Colorado Squawfish (pikeminnow) Recovery Plan and the Recovery Implementation Program Recovery Action Plan (RIPRAP).  For all practical purposes, the RIPRAP supplants the Recovery Plan for endangered Colorado River fishes.  The provisions of both documents that support the proposed research are as follows.





	Colorado Squawfish Recovery Plan





	§111.	Determine population status and trends.


	§121.	Refine information related to life history/spawning and recruitment requirements.


	§124.	Identify cues for and importance of migration.


	§231.	Conduct field investigations to locate and further define sensitive habitat (i.e. spawning and rearing areas, etc.).


	§241.	Assess impacts of existing water developments and make recommendations to improve habitat conditions for Colorado squawfish.





	Recovery Implementation Program Recovery Action Plan





	General Recovery Program Support Action Plan


	§V.A.	Measure and document population and habitat parameters to determine status and biological response to recovery actions.


	§V.B.	Conduct research to acquire needed life history information.


	§V.F.	Assess relative biological importance of tributaries and their potential contributions to endangered fish recovery [for these purposes, the Green River above its confluence with the Yampa River could effectively be considered a tributary].








	Green River Mainstem


	§I.A.3.d.  Operate Flaming Gorge Dam to provide winter and spring flows and revised summer/fall flows, pursuant to Biological Opinion.
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DESCRIPTION OF RECOMMENDED PROJECT OR ACTIVITY:





1.	Recommended Action:  Determine if Colorado pikeminnow in Lodore Canyon contribute to known spawning aggregations in  Yampa and middle Green Rivers or exhibit aggregating behavior in Lodore Canyon.  Capture and implant radio transmitters in 10 adult Colorado pikeminnow in Lodore Canyon.  PIT-tag all individuals not already so marked.  Determine movements and habitat selection through aerial and surface tracking.  Establish a stationary telemetry data logger and recording thermometer at the confluence of the Green and Yampa Rivers to document the timing and temperature of movement into and out of Lodore Canyon.  Follow fish engaged in migration to determine if radio-tagged fish join spawning aggregations at known spawning areas.  If radio-tagged fish exhibit apparent spawning behavior at other sites (particularly within Lodore Canyon itself), coordinate with the Recovery Implementation Program and the Colorado State University Larval Fish Lab to initiate sampling for drift larvae.





	We propose that Dr. Tim Modde of the Vernal Field Station, Fish and Wildlife Service, serve as the principal investigator.  Modde and the field station staff have considerable experience with radio-tagging and monitoring Colorado pikeminnow, and with working on rivers in Dinosaur National Monument.  





	This project would dovetail closely with other studies, thus minimizing the funds required for new equipment.  One of the projects in which the Vernal Field Station is already engaged is monitoring radio-tagged pikeminnow from the Duchesne Rivers in an effort to identify instream flow recommendations.  The Colorado Division of Wildlife and Colorado State University have proposed continued work on Colorado pikeminnow movements and spawning sites in the Yampa River.  This research and monitoring activities will continue or be initiated in 2000.  Since our proposal involves aerial and surface tracking, much of the equipment and staff expertise already available can contribute directly to the proposed project, resulting in more information at less cost than any of the projects alone.  The NPS and FWS will also initiate studies in Island Park on the Green River in 1999 to determine the abundance and distribution of YOY pikeminnow and larval razorbacks.  If these life stages are located, as we expect, there will be even greater impetus toward research to determine if spawning by either species occurs in Lodore Canyon.





2.	Alternative Actions and Impacts:  "No Action" would prolong the lack of knowledge about the potential contribution of Colorado pikeminnow in Lodore Canyon to the middle Green River breeding population.  Information which may be critical to recovery planning for Colorado pikeminnow and other listed species, reoperation of Flaming Gorge Dam, instream flow water rights adjudications, and restoration of more natural conditions in Lodore Canyon will be foregone.





PROPOSED BUDGET: *





Item							Year 1			Year 2


Telemetry Radios					$ 2,500


Personnel costs						 12,000			$14,500


Supplies and Equipment				   2,000			    2,000


Fixed wing telemetry flights				   2,500			    2,500


Travel							   2,000			    2,000





Subtotal						 21,000			  21,000


FWS Overhead (19%)				 	   4,000			    4,000


Total							$25,000		$25,000





Total Year 1: $25,000


Total Year 2: $25,000


Grand Total:  $50,000





*  This proposed budget has been pared to comply with the funding cap imposed for WRD-funded projects.  If the project is submitted to funding sources which do not have a $50,000 cap, the proposal budget should be increased as follows:





Item							Year 1			Year 2





Telemetry Radios					$  2,500


Datalogger						  16,000


Temperature loggers					    1,500


Personnel costs						    3,000		$ 4,000


Travel							    1,000		   1,000


Fixed wing telemetry flights				     1,000		   1,000





Subtotal						$25,000		$ 6,000





FWS Overhead (19%)					$  4,800		$ 1,100





Total							$29,800		$ 7,100





With this budget, total project costs are:





	Year 1		$54,800


	Year 2		$32,100


	Project		$86,900





COMPLIANCE CODE(s):  EXCL





EXPLANATION:  516 DM2 App. 2, 1.6





BUDGET AND FTEs:





	FUNDED





Year 1:		Source		Act Type		Budget ($1000)	FTE





Year 2:		Source		Act Type		Budget ($1000)	FTE





Year 3:		Source		Act Type		Budget ($1000)	FTE





Year 4:		Source		Act Type		Budget ($1000)	FTE





	UNFUNDED





Year 1:		Source		Act Type		Budget ($1000)	FTE


		PNR1		RES			 5.3			0.1


		SNWR		RES			25.0 			0.0


		NFED		RES			15.5			0.5





Year 2:		Source		Act Type		Budget ($1000)	FTE


		PNR1		RES			 5.2			0.1


		SNWR		RES			25.0			0.0


		NFED		RES			15.5			0.6





Year 3:		Source		Act Type		Budget ($1000)	FTE





Year 4:		Source		Act Type		Budget ($1000)	FTE


�
	RANKING CRITERIA - WRD





PROJECT TITLE: 	Effect of Colorado Pikeminnow in Lodore Canyon on Water Operations at Flaming Gorge Dam





1.	Significance of the Resource or Issue to the Park. 





	Colorado pikeminnow are an endangered species; the only remaining population which is effectively sustaining itself is in the upper Green River Basin.  Though earlier extirpated from Lodore Canyon, a 1995-96 survey found substantial numbers of pikeminnow.  The reoccupation of Lodore Canyon by pikeminnow is probably related to modified flows from Flaming Gorge Dam.  Penstock modifications constructed in 1978 and an interim Biological Opinion, issued in 1991, resulted in warmer temperatures and a release pattern which somewhat parallels the natural pre-dam hydrograph.





	If this group of fish is determined to contribute to the breeding population, the result may be a extension of critical habitat, modification of the Biological Opinion on Reoperation of Flaming Gorge Dam, and a significant factor in ongoing instream flow water rights adjudications.  Results of the research may (a) support proposals to further modify Flaming Gorge flows to much more closely parallel the pre-dam hydrograph, (b) increase the possibility of restoring Lodore Canyon as suitable habitat for spawning by endangered fish, and (c) restore nursery habitats in Island Park.  This will ultimately aid in the recovery of other listed species and restoration of Lodore Canyon to a more natural condition.





	The proposed research is currently listed as the No. 1 priority in Dinosaur's RMP.





2.	Severity of Resource Threat, Problem or Need(s).





	The draft Biological Opinion will be released late in 1999 with the final probably due in year 2000.  Subsequent to the Biological Opinion, an EIS will be prepared for reoperation of Flaming Gorge Dam.  The final EIS will be expected in about year 2002.  Water rights negotiations between the State of Utah and the National Park Service are currently underway.  This proposed work will contribute significant information to each of these interagency activities.





	Delay in conducting this research will mean forgoing the opportunity, through the interagency efforts noted above, to afford additional protection to this and other listed species.  Since efforts such as the EIS and water rights will continue with or without the information, there may not be another appropriate venue to incorporate the information and influence operation of the Dam.





	Failure to provide results of the proposed research by the end of year 2001 may contribute to continued long-term denigration of park resources in Lodore Canyon.


3.	Problem Definition and Information Base.  





	There is considerable information available concerning Colorado pikeminnow biology and behavior, spawning migrations and sites, and telemetry radio implantation and monitoring techniques.  The proposal is strongly supported by Fish and Wildlife Service, Colorado Division of Wildlife and Colorado State University endangered fish biologists, including those who would likely be asked to conduct the research.





	The proposal is confined to Colorado pikeminnow in Lodore Canyon and their contribution to the breeding population in the Upper Green River Basin, though information gained with regard to effects of modified flows may influence recovery efforts for Colorado pikeminnow and other listed species in the Colorado River, Gunnison River, San Juan River and throughout the Lower Colorado River Basin.





4.	Feasibility.





	The methodologies and procedures proposed have been used effectively by a variety of researchers working on Colorado pikeminnow and other endangered Colorado River fishes.  Some of the equipment and all of the technical/scientific expertise is already available with the Vernal Field Station, Fish and Wildlife Service.  The park is prepared to provide equipment and permits to facilitate the study.  Park staff stationed in various locations within the monument will assist in monitoring the data loggers.  Based on past experience with this type of research, we expect to reliably answer the research questions in two field seasons.





5.	Problem Resolution.





	Results from the research will be immediately and directly applicable to the Biological Opinion, EIS and water rights negotiations.  They will directly affect operation of Flaming Gorge Dam and the naturalness of conditions within Lodore Canyon.  The results of this research will fully resolve the identified issues.





	We would not anticipate any required follow-up research or monitoring from NPS funds.  The results of the research, however, may prompt monitoring or additional research by the Fish and Wildlife Service and/or the Recovery Implementation Program.





6.	Transferability.





	The results of this research will directly and indirectly contribute to recovery of Colorado pikeminnow throughout the Colorado River Basin.  The results have the potential to influence water management programs and policies throughout the Colorado River Basin.  They will be used and incorporated in planning and management by the Fish and Wildlife Service, US Bureau of Reclamation, Western Area Power Administration, Colorado Division of Wildlife, Utah Division of Wildlife Resources, NPS Water Resources Division (Water Rights Branch), Department of Justice, Office of the Solicitor and State agencies involved in water rights negotiations and adjudications.  Results will be published in agency reports and professional publications.





7.	Cost Effectiveness.





	WRD or the NRI T&E Fund are probably the only reasonable sources of funding for this project.  The agencies formally cooperating in the Recovery Implementation Program (RIP) consign virtually all of their research funds for distribution by the RIP.  Power generation and water development interests on the RIP could block RIP funding for the proposal because the results could have significant influences on power generation from Flaming Gorge Dam and on proposed water developments in the Upper Green River Basin.





	Cost estimates are based on extensive past experience with similar research on the Green and Yampa Rivers in and near Dinosaur National Monument.





	This proposed project will dovetail with other studies, thus minimizing the funds required for new equipment.  The Vernal Field Station (Fish and Wildlife Service) is already engaged is monitoring radio-tagged pikeminnow from the Duchesne Rivers in an effort to identify instream flow recommendations.  The Colorado Division of Wildlife and Colorado State University are proposing continued work on Colorado pikeminnow movements and spawning sites in the Yampa River.  This research will continue or be initiated in 2000.  Since our proposal involves aerial and surface tracking, much of the equipment, staff expertise and aircraft rental can contribute directly to the proposed project, resulting in more information at less cost than any of the projects alone.





8.	Project Support.





	In-kind park support over life of the project:





		Permitting and administration:			 $4,000


		Logistical support (e.g. river shuttle):		   2,000


		Flight following and coordination:		   1,500


		Personnel support (e.g. river boatmen, 	 	   6,500


			reading data loggers, etc.)


		Scanning radio receivers			  10,000





		Sub-total in-kind park support			$24,000





	In-kind FWS support over life of the project:





		Data logger and associated equipment		$16,000


		River rafting equipment:			  10,000


		Permanent staff salary:				  12,000


		Telemetry equipment (e.g. telemetry		    8,000


			receivers, data loggers, etc.)





		Sub-total in-kind FWS support			$46,000





If funded through WRD:


	Total in-kind support:					$  70,000


	Requested WRD funds					$  50,000


	Total Project Cost					$120,000





	In-kind support as percentage of total project costs:  58%





If funded through the T&E Fund:


	Total in-kind support:					$  70,000


	Requested WRD funds					$  86,900


	Total Project Cost					$156,900





	In-kind support as percentage of total project costs:  45%





We also note that there would be expected contributions from the proposed joint Colorado Division of Wildlife and Colorado State University study but we are unable to quantify those contributions at this point.  We will also be undefined contributions from the Bureau of Reclamation.





Comments from Regional Review Panel





Several review comments asked why USBR or the Recovery Implementation Program were not contributing to funding of this proposal.  Other comments related to the proposal observation that USBR was proceeding with an EIS on reoperation of  Flaming Gorge Dam in response to the FWS Biological Opinion.  The comments asked why the EIS was proceeding if the information to be gained from this research was so important; or conversely, why the research was not funded through the EIS effort.  The answers to these comments and questions are largely political.  





The Recovery Implementation Program (RIP) consists of various Federal agencies (FWS, USBR, WAPA); representatives of the Governors of Wyoming, Colorado and Utah; and representatives of water development and environmental groups.  The RIP operates by complete consensus - each member has veto power over any action proposed to the RIP.  For example, the NPS petitioned for membership on the RIP since we, as an agency, are the largest landowner of critical habitat for all the listed fish species. The request for membership was denied because the water development representative did not want another "green" representative in the group. 





Most fish biologists, and particularly the Recovery Team, recommended inclusion of Lodore Canyon as critical habitat.  They regarded Lodore as important to recovery, whether or not it was currently occupied (the Bestgen and Crist research had not yet been conducted).  The decision was made politically to not include Lodore Canyon as critical habitat because of the potential effect of designation on Flaming Gorge flows and power generation.





The RIP virtually controls all research funds from member agencies for endangered species, including those which come from USBR.  Agency biologists close to the RIP indicate that there is little to no chance that the RIP would consider funding this proposed research because some members of the RIP do not want answers to the questions we have raised.  Therefore, on the basis of past behavior of the RIP and counsel of agency biologists, we conclude that there is little possibility of funding for this project through RIP or USBR.





In relation to the Flaming Gorge EIS which is being prepared subsequent to the Biological Opinion, the same general principles apply.   WAPA, who market power generated from Flaming Gorge Dam, do not want any further constraints on operations than "necessary."  UBSR, encouraged by the RIP, also want to complete the EIS as soon as possible and with as narrow a scope as possible.  





Could this research still contribute to the EIS?  Could it modify the alternatives in the EIS?  Could it influence the Biological Opinion?  The answer to these questions is still "yes."  Drafts of both the EIS and Biological Opinion will be circulating but we expect some results of the research could be available to incorporate in final documents.  Further, the operations of Flaming Gorge will be subject to adaptive management so the final research results should also influence actual operations.
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