BLUEWATER RESERVOIR (September 2007)

Methods

Fall gill net surveys were conducted at Bluewater reservoir September 19-20, 2007.  The surveys were done according to Department protocol.  Littoral (Li) nets were set from shore, either at an angle or perpendicular.  Floater (Fl) nets were typically set parallel to shore.  Sinker (Si) nets were also typically set parallel to shore.  The gill nets were set the evening prior, and pulled the next morning.  A typical compliment of nets included one littoral, one floater, and one sinker net (net specifications according to Department protocol).  All fish collected were weighed and measured.  Any tiger mortalities were examined for stomach contents.  The random sites are listed below:

Pulled September 20, 2007

· Site 1—12S 0762707 3909795—Li/Fl
· Site 2—12S 0762612 3909260—Li/Fl
· Site 3—12S 0762018 3909898—Li/Fl
Results and Summary
Table 1.  Community species distribution—Bluewater R. gill-net survey (Fall 2007).
	
	
	2007
	2008
	2009

	Species Name
	Common Name
	% Captured
	% Biomass
	% Captured
	% Biomass
	% Captured
	% Biomass

	Oncorhynchus mykiss
	Rainbow Trout
	1.09
	.04
	
	
	
	

	Esox lucius x Esox masquinongy
	Tiger Muskellunge
	85.87
	96.32
	
	
	
	

	Carassius auratus
	Goldfish
	
	
	
	
	
	

	Catostomas commersoni
	White sucker
	8.70
	1.58
	
	
	
	

	Ictalurus punctatus
	Channel catfish
	4.35
	2.06
	
	
	
	

	Micropterus salmoides
	Largemouth bass
	
	
	
	
	
	

	Notemigonus crysoleucus
	Golden shiner
	
	
	
	
	
	

	
	
	2010
	2011
	

	Species Name
	Common Name
	% Captured
	% Biomass
	% Captured
	% Biomass
	% Captured
	% Biomass

	Oncorhynchus mykiss
	Rainbow Trout
	
	
	
	
	
	

	Esox lucius x Esox masquinongy
	Tiger Muskellunge
	
	
	
	
	
	

	Carassius auratus
	Goldfish
	
	
	
	
	
	

	Catostomas commersoni
	White sucker
	
	
	
	
	
	

	Ictalurus punctatus
	Channel catfish
	
	
	
	
	
	

	Micropterus salmoides
	Largemouth bass
	
	
	
	
	
	

	Notemigonus crysoleucus
	Golden shiner
	
	
	
	
	
	


Table 1 presents the community species distribution.  Of the species captured during this survey, tiger muskellunge (Esox lucius x Esox masquinongy) were by far the most abundant (79 specimens--comprising 85.87% of the total catch and 96.32% of the total biomass).  The next most abundant species was white sucker (catostomus commersoni), consisting of 8 specimens—comprising 8.70% of the total catch and 1.58% of the total biomass.  Other species represented in the survey were channel catfish (Ictalurus punctatus) and rainbow trout (Oncorhynchus mykiss).  Of note is that no goldfish were captured during this survey.
Figure1.  Catch per unit effort analysis from fall gill net surveys—Bluewater R. 2007.
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Figure 1 presents a graphic breakdown of the catch per unit effort for species captured during this survey.  As already discussed, Tiger muskellunge represented the highest CPUE at 13.17 fish per net night.  The catch rate is impressive and is indicative of a moderate to large survival rate for tiger muskellunge stocked since 2003.  Although the CPUE for fall ’07was slightly less than that of fall ’06 (13.17 vs. 13.43 ESLX per net night, respectively), the CPUE for all other species was completely different.  This is most notably evident for CACO, which demonstrated an 81.50% decrease from ’06 to ’07 (14.43 vs. 2.67, respectively). 
 The obvious, “knee-jerk” reaction is to assert that the ESLX are “eating themselves out of house and home.”  However, these CPUE and Wr statistics will be closely monitored throughout the remainder of the Grant Period.  And, from a management perspective, depleting the non-game fish numbers was a major goal set forth when these ESLX were first proposed for stocking.   Also, proposed regulation changes for a limited harvest of ESLX beginning in 2008 should ease some of the competition amongst residents.  The proposed regulation would allow 1 tiger muskellunge, 38” or larger to be kept.  The bag and possession limit would be 1 ESLX.  
Also, it’s unclear the effects that captured ESLX had on any other species.  When many of these gill nets were pulled, the raw space taken by ESLX left very little net space for anything else to potentially get captured.  So it seems entirely plausible that the ESLX, once captured, served as a visual deterrent to other species that might normally have been caught, as well as taking up large portions of gill net space.  In fact, one particular gill net caught 18 ESLX (and one large size CACO).   So although the 2007 spring surveys documented the fact that non-game species such as CACO and CAAU are greatly reduced since 2003, the extent to which the fall surveys reflect this fact are unknown (given the large disparity of ESLX caught, creating some obvious bias).
The water clarity at Bluewater was long considered a significant limiting factor for Esocid survival, given their known propensity to be sight-feeders/ambushers.  However, given the obvious survival rate (CPUE) and overall health (Wr) demonstrated thus far, this theory relative to Esocid behavior will need to be reevaluated (or at least amended) to include “extraordinary” conditions such as Bluewater R. (high density forage, low water clarity).  Rainbow trout accounted for the lowest CPUE at 1 per net night.  
Table 2.  Tiger muskellunge statistical breakdown—Bluewater R. gill-net survey (Fall 2007).
	Bluewater R. Tiger Muskellunge
	Length Frequency/ Relative weight

	Year
	Number of fish
	CPUE
	PSD+ CI
	Mean Wr
	S-Q
	Q-P
	P-M
	M-T

	
	
	
	
	
	RSD
	Wr
	RSD
	Wr
	RSD
	Wr
	RSD
	Wr

	2007
	79
	13.17
	100
	105.75
	.012
	114.89
	.025
	117.03
	87.3
	105.79
	.075
	99.97

	2008
	
	
	
	
	
	
	
	
	
	
	
	

	2009
	
	
	
	
	
	
	
	
	
	
	
	

	2010
	
	
	
	
	
	
	
	
	
	
	
	

	2011
	
	
	
	
	
	
	
	
	
	
	
	


Table 2 gives the statistical breakdown for tiger muskellunge captured.  From a total catch of 79 specimens derives the following:  The CPUE was 13.17 tiger muskie per net night.  The proportional stock density (PSD) was 100, meaning that 100% of the captured tiger muskie were at least the minimum quality length or larger.  In fact, the smallest tiger muskie captured was twelve (12) inches.  Any implications regarding the fact that all of the tiger muskie captured were older than 1 are not known.  It may simply be a factor of sampling bias.  Although it might also be indicative of significant predation on the younger tiger muskies stocked during the last year or two.  The mean relative weight was 105.75, which indicates a “very good” to “excellent” body condition throughout all tiger muskie captured.  When considering the mean relative weights by Relative Stock Density (RSD) size categories, the most “healthy” tiger muskie were found in the “Quality-Preferred” size group (Wr of 117.03).  The lowest relative weight category was found in the “Memorable-Trophy” size group (Wr of 99.97), although this Wr can still be considered “very good” to “excellent.”
Based on a 95% Confidence Interval, the following max-min bounds for mean relative weight (Wr) were determined for each RSD size category:  “Substock” (1 specimen)—NA; “Quality” (2 specimens) +/- 26.57; “Preferred” (69 specimens)--+/- 2.18; “Memorable” (6 specimens)--+/- 8.85.  The “tightest” confidence interval was found in the “preferred” size category (~ 28-33”).  Even considering the lowest bound for a 95% confidence, the mean relative weight is still 103.60 which can be considered an “excellent” body condition.  The highest variance within the 95% CI findings were found in the “quality” size class (~21-27”) at 26.57.  However, the relative weight was so high (117.03), that even considering the lowest bound for the most conservative CI, the Wr would still be 90.46.  The bottom line is that the ESLX in Bluewater R. appear to be well fed.  These body conditions infer a substantial forage source for all adult size ESLX living in Bluewater R.  These body condition numbers are likely at the highest level of the year.  Since this survey provides a “snapshot” of these fish as they are finishing the growing season and heading into winter.  It is unknown how aggressively ESLX feed after Bluewater R. freezes for the winter.
Figure 2.  Tiger muskellunge length-frequency analysis--Bluewater R. fall gill-net survey 2007.
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Figure 2 illustrates the length-frequency distribution for tiger muskellunge captured.  The majority were found to be in the 30-31” size categories, comprising 19 and 22 specimens respectively (or about 52% of the entire muskellunge captured).  These tiger muskie are likely 3 year old fish (stocked in 2004), however cleithral bones were not taken to verify this assertion.  The fewest specimens were captured in the 12, 35, and 38” size categories, comprising 1 specimen each.  The only surprising thing seems to be the low representation of younger fish captured (1-2 year old ESLX).  However, this might also be a factor of some sampling bias associated with the gill nets.  As discussed relative to the very large numbers of ESLX captured per gill net (three nets containing 16, 17, and 18 specimens), there must be some sampling bias associated with the method.  The extent of this bias is unknown, but seems possible and in fact likely that there are indeed many more 12-29” ESLX within the current Bluewater R. population than these results might imply.
If these growth rates are maintained as they have been since 2003, a large portion of these 30-31” ESLX should reach almost 40” by late 2008.  The proposed regulation change, at this point, would only include a small portion of ESLX (basically the oldest 4 year old fish stocked in 2003).  But later this year, could be more inclusive of the 3 year old ESLX that should attain this size in 2008.  The effects of this limited take by anglers are unknown.  However, in theory it would relieve some pressure amongst younger ESLX competing for seemingly limited food sources.  Also, Pennsylvania has been a constant supplier of ESLX since 2003.  So ESLX can theoretically be stocked indefinitely in the future if deemed desirable.   It will interesting to discover what effects, if any, the apparent “crashes” associated with the CAAU and CACO populations have on ESLX growth and health over the next few years (see Figure 3 below).  Although it is understood that even these “reduced” CACO and CAAU fish numbers are still indicative of fairly substantial populations (at least relative to CACO).  This fact, coupled with the low water levels at Bluewater R. (reaching historic lows as compared to “typical” pool in the 80s and 90s).   If this winter fails to yield at least “normal” snow levels at Rice Park in the Zuni Mountains, it will probably lead to serious water quality issues at Bluewater for the summer months in 2008.  
Figure 3.  CACO and CAAU CPUE analysis for spring surveys from 2003 and 2007 (F-84 R-1 1).
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Figure 4.  Tiger muskellunge mean relative weight analysis from fall gill-net surveys—Bluewater R. 2007.
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Figure 4 illustrates the mean relative weight (Wr) breakdown by RSD size category.  The most obvious finding is the large disparity of specimens captured in the “Preferred” size category (68 specimens in the 28-32” size range).   As discussed earlier, the mean relative weight (Wr) can really be considered “excellent” across the board.  The highest Wr was 117.03 and lowest 99.97.  Even considering the ultra conservative confidence interval of 95% for the “Quality” size tiger muskie (2 specimens), the upper bound would be 143.60 (not likely), and the lower bound would be 90.46 (which is still considered a “very good” Wr designation).  This comprises the largest range of all CIs relative to the 2007 catch given the small number of species of “Quality” size.  The “tightest” CI range is found in the “Preferred” size category, given the large number of specimens represented (68 of the 79 captured).  When considering the 95% CI, the Wr of 105.79 would only change +/- 2.18, translating to a range of 103.61 (lower bound) to 107.97 (upper bound).   The high relative weights are not at all surprising given the large abundance of forage species that were historically found in Bluewater R.
It will be interesting to follow the Wr trend data throughout the remainder of the Grant Period.  Especially if the statistically significant decrease of non-game species (documented from spring electrofishing data 2001-2007) is maintained.  That fact, coupled with things such as fish kill events such as the extensive goldfish kill of 2007 will theoretically reduce the forage base for the tiger muskellunge.  However, the significant decreases (although statistically valid) still translate to quite a large number of non-game fish (at least for the CACO population).   So, any impacts to the tiger muskellunge Wr may not be readily apparent.  That, coupled with the known cannibalism associated with Esox populations, will theoretically always provide a food base.
Figure 5.  Tiger muskellunge stomach contents analysis—Bluewater R. gill-net survey fall 2007.
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Figure 5 illustrates the breakdown of species found during the stomach contents analysis of this survey.  The stomachs of all tiger muskie mortalities were opened and the contents were analyzed.  Most of the stomachs (18) were empty.  Many of which probably any contents regurgitated while the ESLX struggled in the gill nets.  Of the identifiable species, white suckers were found in 9 stomachs, goldfish in 7, golden shiners in 2, and rainbow trout in 1.  Six stomachs contained unidentifiable fish parts.  The pictures below represent two tiger muskie stomachs, consisting of an adult size goldfish, and an adult size white sucker.  
Figure 5 should also serve to dispel many of the typical rumors regarding dietary habits of ESLX, and the “fears” amongst many anglers that they will and do “eat all of the trout.”  Although they’re obviously voracious and opportunistic predators, the Bluewater population is one that hasn’t “seen” very many ONMY since 2003.  The reason this assertion can be made is that fact that most of the ONMY stocked in recent years have been catchable size ONMY that were not stocked into two nearby reservoirs (McGaffey and Ramah) due to water quality issues.

Photo 1.  Tiger muskellunge with mostly digested CAAU carcass in stomach—BWR 2007 Fall Survey.

Insert Photo
Photo 2.  Tiger muskellunge with partially digested CACO carcass in stomach—BWR 2007 Fall Survey

Insert Photo

Table 3.  White sucker statistical breakdown—Bluewater R. gill-net survey (Fall 2007).
	Bluewater R. White Suckers
	Length Frequency/ Relative weight

	Year
	Number of fish
	CPUE
	PSD+ CI
	Mean Wr
	S-Q
	Q-P
	P-M
	M-T

	
	
	
	
	
	RSD
	Wr
	RSD
	Wr
	RSD
	Wr
	RSD
	Wr

	2007
	8
	2.67
	
	90.56
	
	
	
	
	100
	90.56
	
	

	2008
	
	
	
	
	
	
	
	
	
	
	
	

	2009
	
	
	
	
	
	
	
	
	
	
	
	

	2010
	
	
	
	
	
	
	
	
	
	
	
	

	2011
	
	
	
	
	
	
	
	
	
	
	
	


Figure 6.  White sucker length-frequency analysis—Bluewater R. fall gill-net survey 2007.
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Table 3 and Figure 6 illustrate the meager CACO catch during the fall 2007 survey.   Of the eight CACO caught, they ranged in size from 13-15”.  There was 1-13”, 13-14”, and 4-15”.  Some of this result can likely be attributed to sampling bias of the gill nets.  That, coupled with the fact that the ESLX heavily dominated the net space once captured.  It seems logical that many CACO that might have normally gotten caught were simply “blocked” by the sheer biomass of ESLX caught in each net.
Table 4.  Goldfish statistical breakdown—Bluewater R. gill-net survey (Fall 2007)

	Bluewater R. Goldfish
	Length Frequency/ Relative weight

	Year
	Number of fish
	CPUE
	PSD+ CI
	Mean Wr
	S-Q
	Q-P
	P-M
	M-T

	
	
	
	
	
	RSD
	Wr
	RSD
	Wr
	RSD
	Wr
	RSD
	Wr

	2007
	0
	0
	
	
	
	
	
	
	
	
	
	

	2008
	
	
	
	
	
	
	
	
	
	
	
	

	2009
	
	
	
	
	
	
	
	
	
	
	
	

	2010
	
	
	
	
	
	
	
	
	
	
	
	

	2011
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