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• Background
• Management History
• Research
• Looking ahead
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Who We Are & What We Do
• Fisheries Management Division

• Care deeply about fisheries
• Fish production, stocking & evaluation
• Population monitoring, conservation, recovery
• Develop & evaluate fishing regulations
• Communicate with and survey anglers
• Purchase property for angler access
• Habitat Improvement

Photo by Eric Frey

NMDGF Photo

Presenter
Presentation Notes
In the fisheries management division we are public servants, conservationists, outdoor enthusiasts, anglers.If you recall the title slide with all the cool fish photos, those were from department employees and/or their families.We have personal and professional interest in this fishery.Fisheries management means lots of things, fish production, population monitoring, species recovery habitat improvements, and the like. These are all guided by our management plan established 2016, updated 2022.



What We Don’t Do

• Open or close a state park
• Determine or advise when it is safe to ice fish
• Regulate environmental water quality or pollution

Photo by Jane Trujillo

Presenter
Presentation Notes
We covered what we do, but also want to touch on what we don’t do…



New Mexico Hatcheries
• 6 state fish hatcheries

• 4 rear Rainbow Trout
• Triploid (sterile), 2010

• Statewide stocking obligations
• 2,826,543 Rainbow Trout stocked, 2021
• 305 tons

Presenter
Presentation Notes
In New Mexico there are 6 hatcheries, 4 rear Rainbow Trout. We raise all female triploid Rainbow Trout, all that jargon language just means they’re sterile.We stock statewide, in 2021 we stocked just under 3 million fish.



New Mexico Hatcheries
• 6 state fish hatcheries

• 4 rear Rainbow Trout
• Triploid (sterile), 2010

• Statewide stocking obligations
• 2,826,543 Rainbow Trout stocked, 2021
• 305 tons

“Jane, why don’t you just 
stock more?”

• Hatchery Limitations
• Capacity
• Larger fish

• ↑ Space
• ↑ Food
• ↑ Cost

4” fish

38.5 fish / lb

8” fish

4.8 fish / lb

Presenter
Presentation Notes
If fish grew on trees and we had an endless supply of them, we would. But that’s not reality of fish production, they don’t grow on trees, they grow in raceways. To illustrate what this means, I put a little figure here. On left we have 1 lb of 4 inch fish, we can stick a bunch of them in this little imaginary raceway.On the right is 8” fish, which weigh 8 times more than an 4 inch fish.The point is, we can get a whole lot more little fish into a raceway than we can larger 8 inch fish.
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Presenter
Presentation Notes
Got background out of the way, let’s delve into the management history.
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Presenter
Presentation Notes
From here on we’ll be talking specifically about Eagle Nest Lake.



Importance
• Socially & economically important fishery
• NMDGF Commission purchased in 2002 ($20 million)

Water Body Rainbow Trout 
Stocked (lbs.)

Navajo Reservoir 38,111
San Juan River (blw Special Trout Water) 34,611
Grindstone Reservoir 22,603
Pecos River (Pecos Canyon) 20,339
Conservancy Park Lake (Tingley Beach) 19,612
Fenton Lake 19,446
Santa Cruz Reservoir 18,312
Eagle Nest Lake 17,336

• 4th most fished lake in NM, 2021
• 6th most stocked lake in NM, 2021

Presenter
Presentation Notes
We realize the importance of Eagle Nest Lake, which is why the Game commission purchased it back in 2002 for 20 million dollars.In 2021, it was the 4th most fished lake in New Mexico and the 6th most stocked lake in New Mexico (and the 8th most fished water when looking at all water bodies).



Management History
• 2002 public meetings

• Maintain salmonid fishery
• Enhance Yellow Perch fishery

• Put, grow and take salmonid fishery
• Rainbow Trout

• Fingerlings 
• Opportunistic ‘extras’ (larger fish)

• Fires, water quality, hatchery need
• Kokanee

• Fry
• Wild spawn & other states
• Heron Lake, drought, Covid-19

• Yellow Perch fishery
• Relaxed bag limit to 30 fish

Photo by Jane Trujillo Photo by Eric Frey
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Presenter
Presentation Notes
In 2002 we held public meetings and asked what the public wanted; from those meetings the public at the time wanted us to manage for salmonids and Yellow Perch.This is what we mold our management around.So, we managed the salmonid fishery as put, grow & take, which means we stock the little guys and they grow up to a nice sized fish the angling public can catch. This USED TO work at Eagle Nest.We occasionally stocked the lake with extra fish that were larger – these stockings were opportunistic when another water could not be stocked due to fire, poor water quality, things like that.We wild spawn our Kokanee each year at Heron Lake. In recent years, lake levels and extreme drought have made it difficult to acquire eggs. We usually get Kokanee from other states, but in 2020 this was impacted by covid-19.Perch fishery – increased bag limit to 30 because Perch are prone to stunting. Thus, increased bag limits allow for more individuals to be taken out of the population and can produce a quality fishery with larger Perch.
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Presenter
Presentation Notes
Here is a figure of pounds of Rainbow Trout and Kokanee stocked by year from 98 to 09.Somewhere in the range of 9,000 lbs of small, fingerling sized fish per year.Always worked to produce a nice fishery at Eagle Nest Lake.



Unlawful Fish Introductions

• Eagle Nest Lake history of illegal introductions
• Hinder fishery management a

• Negative economic impact b

• Can irreversibly change fisheries c

Citations: a Rahel 2004, b Lovell et al. 2006, c Cucherousset and Olden 2011

• Yellow Perch (1990s)
• Common Carp (2000s)
• Northern Pike (2000s)

• Detected 2011

Presenter
Presentation Notes
Eagle Nest Lake has history of illegal introductions, which can hinder fisheries management, have negative economic impact and irreversibly change the public’s (YOUR!) fisheries.Yellow Perch were introduced in the 90’s, but we have already talked about these, the public’s wish was to manage this fishery and that is the strategy we adopted.We can comanage Perch and Trout and we worked with public to do that prior to the introduction of Pike. Common Carp introduced in the 2000’s.All these species can negatively impact salmonids, but we are most worried about Pike, particularly because it makes managing Trout very difficult. Pike and Trout do not coexist well.



Initial Response to Pike
• Salmonid fishery decline
• Concern for future
• Northern Pike catch & kill mandate, 2012
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Presenter
Presentation Notes
Following the introduction of Northern Pike we saw the health of salmonid fishery decline. The fish weighed less and there were less of them compared to prior years when Pike were not present.



1) 10 Rainbow Trout / hour electrofishing
2) 50% of Rainbow Trout > 10”

Management Objectives
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Presenter
Presentation Notes
At Eagle Nest Lake we have 2 management objectives that let us keep an eye on what’s going on at the Lake.These act as a red flag for us managers, if our management objective drops below our cut-off we know we have an issue.Illustrated here is one of our objectives, the number of Rainbow Trout / hour electrofishing. Historically, we had no problem meeting this objective and were typically seeing 15-20 trout per hour.But now, following the introduction of Northern Pike, we are unable to maintain our management objectives. We have a problem.I do want to point out that 2018 was an “oddball” year, we captured 100 fish / hour, but they did not meet the size objective of half the catch > 10 inchesWe’ll talk about that a bit in the next slide
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Presenter
Presentation Notes
You’ll see here that our response to Pike was to stock more fish. We gradually ramp up Trout stocking following Pike introduction.2018 and 2019 were circumstantial years with extreme drought conditions and fire closures. Therefore, many fish were getting diverted from their intended waters and we elected to put them in Eagle Nest Lake. But it’s important to note the level of stocking here is not sustainable for us, we cannot maintain stocking such as that of 2018 and 2019.We need more information, we don’t know what size fish works at Eagle Nest Lake with Pike, but we need to be efficient and thoughtful with our stocking efforts.
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Presenter
Presentation Notes
Our need for more information led us to the research project we’ve been working on at Eagle Nest the last few years.



Research Project
‘Differential Survival of Two Sizes of Rainbow 
Trout and the Predatory Impact of Northern 

Pike’

• Sustainable stocking approach
• Evaluate predatory role of Pike

Photo by Jane Trujillo

Photo by Jane Trujillo

Presenter
Presentation Notes
Our primary goals were to find a sustainable stocking approach for the Lake and evaluate Northern Pike predation.



Photo by: Jane Trujillo

Northern Pike Predation
• Fish collection

• Ice-free season (Apr 2020 – Oct 2021)
• Northern Pike Diet

• Stomach contents
Survival of Rainbow Trout
• Monthly (2021)
• Marked with coded wire tags

• Light gauge wire, numbers etched
• Season stocked, size class

• Standardized stocking

Methods

Photo by: Jane Trujillo

1.1 mm

Photo by Becky Martinez
Photo by Jane Trujillo

Presenter
Presentation Notes
To do this, we sampled 12 times throughout 2020 and 2021 during the ice free season. We collected fish with gill nets and electrofishing gear. Many of you have noticed us out on the Lake, this is what we were doing. We marked Rainbow Trout to evaluate their survival using light gauge wire etched with numbers that allow us to identify the season and size we stocked the fish at. To evaluate this we needed to standardize our stocking protocol, which means we had to restrict our stocking to fingerlings and subcatchables only.
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Presenter
Presentation Notes
Added the research period to our stocking history figure (2020 and 2021). You can see the standardized stocking meant that we stocked fewer pounds of Rainbow Trout in 2020 and 2021. 



Survival of Rainbow Trout
• 97,157 marked
• 28 recaptured

• 79% Spring 2020 subcatchable (6-9”)
• 1 fingerling (3-6”; stocked Spring 2020)

Results

Season Stocked Size Jul 
2020

Aug 
2020

Oct
2020

Jan 
2021

Apr
2021

May 
2021

Jun 
2021

Jul 
2021

Aug 
2021

Sept 
2021

Oct 
2021

Jan 
2022

Totals

Spring 2020 Fingerling 1 0 0 0 0 0 0 0 0 0 0 0 1
Subcatchable 2 0 13 1 0 0 0 0 0 0 4 1 22

Summer 2020 Fingerling - 0 0 0 0 0 0 0 0 0 0 0 0
Subcatchable - 2 1 0 0 0 0 0 1 0 0 0 4

Fall 2020 Fingerling - - - 0 0 0 0 0 0 0 0 0 0
Subcatchable - - - 0 0 0 0 0 0 0 0 0 0

Spring 2021 Fingerling - - - 0 0 0 0 0 0 0 0 0 0
Subcatchable - - - 0 0 1 0 0 0 0 0 0 1

Totals Both 3 3 14 1 0 1 0 0 1 0 4 1 28

Presenter
Presentation Notes
We recaptured very few marked Rainbow Trout.Majority of recaptured fish were stocked in spring 2020 as subcatchables.Smaller fish don’t contribute to the fishery. Best time of year appears to be spring.
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Northern Pike Diet
• Northern Pike highly piscivorous

• 376 stomachs analyzed
• 156 with prey
• Rainbow Trout, Yellow Perch

Results

Photo by Jane Trujillo

Presenter
Presentation Notes
As expected, we found that Pike were highly piscivorous (fish eating).Of the Pike we captured, about 40% of them had food in their stomachs.We found that Pike largely ate Rainbow Trout and Yellow Perch.



• Larger Pike eat larger fish

Northern Pike Size Selection
• Majority of prey fish 5.5 – 8.4”  long
• Prey fish > 10” uncommon

Results

Presenter
Presentation Notes
Northern Pike ate a range of prey sizes, but targeted fish that were 5.5 to 8.5 inches long. We also found, unsurprisingly, that larger northern pike were eating larger prey fish. Again, not a surprise.



Northern Pike Size Selection
• Pike eat smaller fish compared to what 

is available
• Other lakes, Pike eat larger fish a

Results

Citations: a Gaeta et al. 2018

Consumed Prey Fish

Available Prey Fish

Presenter
Presentation Notes
One thing that was interesting, we found Pike eat smaller fish than what’s available to them in the Lake. “Consumed prey fish” are fish we measured from Northern Pike stomachs (colored black).“Available prey fish” are all fish we measured during our electrofishing surveys (colored grey).In other locations, researchers have observed Northern Pike prey fish up to 16” observed in stomachs in Gaeta et al. 2018.



Northern Pike Size Selection
• Pike eat smaller fish compared to what 

is available
• Other lakes, Pike eat larger fish a

• 4” fish exposed to predation longer

Results

Citations: a Gaeta et al. 2018

Consumed Prey Fish

Available Prey Fish

Stocked Rainbow Trout

Presenter
Presentation Notes
When we overlay stocked fish (colored blue), we can see that Pike are targeting a much smaller range than what they can actually eat.There is quite a bit of overlap in size of consumed fish and size of stocked fish, which indicates Pike like eating fish those size.Therefore:Fish stocked on low end of the preferred Pike size range have to survive a gauntlet of Pike predation until they’re big enough to grow outside of that range. If they’re stocked on the upper end of that range they’ll grow out of “the predation gauntlet” faster.



Rainbow Trout Differential Survival
• Fingerling’s don’t work
• Larger fish stocked in spring best

Northern Pike Diet
• Highly piscivorous (Rainbow Trout, Yellow 

Perch)
• Select small fish 
• Larger Pike eat larger prey

Conclusions

NMDGF Photo

Photo by: Jane Trujillo
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Presenter
Presentation Notes
Now we will talk about what to expect in the future.



Informed Management
• Maintain Northern Pike mandatory harvest regulation
• Maintain Yellow Perch fishery
• Rainbow Trout stocking

• Spring
• Larger fish (>8”)

• Target 70,000 per year
• ~17,000 lbs

Presenter
Presentation Notes
Our goal is to stock larger Rainbow Trout, primarily in the spring (to the best of our ability, there are some hatchery limitations).
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Presenter
Presentation Notes
We broke down our stocking history into two size groups, less than 8 inches, because our research suggests they aren’t contributing to the fishery and greater than 8 inches. We also added 2022 to give you an idea of what to expect this year.
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Presenter
Presentation Notes
Taking a look at angler harvest rate, we can see that there was a bump in the 2018-2019 license year.
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Presenter
Presentation Notes
We think this is because of the large bump in fish greater than or equal to 8 inches stocked in 2018.
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Presenter
Presentation Notes
I want to point out that based on the pounds of Rainbow Trout stocked, we would expect to see a bump in the 2020-2021 harvest data – but Covid-19 hit us in spring of 2020 and the Lake was closed during some of the best Trout fishing months.



• Continue to follow marked Rainbow Trout
• In lake through 2025 / 2026
• Once per year, fall

• Monitoring
• 3 year basis
• Next survey fall 2022

Future Research & Management

Presenter
Presentation Notes
The fish we marked could be in the Lake for the next several years, so we plan to sample each year in the fall.We will also continue our regular monitoring efforts on a three year basis, the next survey is scheduled for fall of this year.



Jane Trujillo, Coldwater Fisheries Biologist
jane.trujillo@state.nm.us
505-500-5057

Questions?

Eric Frey, Sportfish Program Manager

Kirk Patten, Chief of Fisheries

NMDGF Photos

Presenter
Presentation Notes
Please feel free to reach out if you have any questions.
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