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Abstract 
 

 
 The natural resources practicum began 1 year in advance of completion.  The idea 

of doing a fish sampling resulted from brainstorming with Wachusett Mountain State 

Reservation Ecologist, Doug Williams.  Once the topic was chosen, much research was 

needed to identify bodies of water that were to be sampled.  A list was made of the 

locations to be sampled on a collection permit application. 

 Once a permit was obtained sampling begun at the selected sites:  Bolton Brook, 

Bolton Pond, Echo Lake, the Greene Pond, West Wachusett Brook and the Summit Pool.  

Minnow trapping was done at all six locations first, and then an electroshock backpack 

was then used by Division of Fisheries and Wildlife biologist, Mark Brideau at applicable 

sites.  The method of gillnetting was also done at two larger bodies of water:  Echo Lake 

and Greene Pond. 

 Much of the findings of minnow trapping were mirrored by the methods of 

electroshock and gillnetting.  The species of fish found throughout the Reservation waters 

were: Eastern Brook Trout, Brown Bullhead, Golden Pond Shiners, Chain Pickerel, 

Pumpkinseed and Goldfish.  All of the species present are native to Massachusetts with 

exception to the Goldfish, which were introduced into the Summit Pool. 



A Mention of Doug Williams 

 Ecologist Douglas Williams was essential to this practicum at all stages. Doug’s 

influence provoked many thoughts and ideas that were crucial for me to be able to 

complete this fish species checklist.  His knowledge and understanding of environmental 

issues and how they relate to Wachusett Mountain goes unmatched. 

 Doug was able to really jumpstart this project into motion, with an end result of 

where I am today.  Had it not been for his devotion for preservation and research, along 

with all-around intelligence on research procedure, my practicum may have not turned 

out as it did. 

 In addition to his everyday workload, Doug always found time to help me out.  

Whether it was stirring interest in a topic or on the spot education, he was always a great 

resource.  He has assisted and worked along with a number of people at different 

educational levels.  His ability and desire to work with students and help them succeed in 

academics is really something special, and will be greatly missed at Wachusett Mountain 

State Reservation. 



Introduction: 

� The natural resources practicum involved conducting a fish species sampling on 

the waters of Wachusett Mountain State Reservation (Figure 1). Wachusett Mountain 

State Reservation is a 3,000 acre state park located in Princeton, Ma (Figure 2). The 

water bodies sampling occurred at included: Bolton Pond, Bolton Brook, The Greene 

Pond, The Summit Pool, Echo Lake and West Wachusett Brook. The purpose of the 

practicum was to establish a base line inventory and checklist of the fish species 

occurring with in the brooks and ponds of Wachusett Mountain State Reservation. 

Practical knowledge was developed on how sampling efforts are undertaken and the 

various methods that the Massachusetts Division of Fisheries and Wildlife biologists use 

to collect fish data. 

                                    

Figure 1. Massachusetts map of towns with Princeton and Westminster highlighted in 

yellow. Wachusett Mountain State Reservation is black within yellow on map. 

 

 



                        

Figure 2. Map of Wachusett Mountain State Reservation. 

 Even though this fieldwork serves as a practicum, the research done will also 

benefit Wachusett Mountain State Reservation. Samplings in the past have focused on 

such areas of study as bird counts and salamander surveys, but never a fish survey 

(Williams, 2006). The goal was to provide a checklist of fish species present on 

reservation property and how that relates to the habitat and ecosystem that is found in 

each of the bodies of water at Wachusett Mountain. Upon completion of the practicum, 

the data collected will better the mountain through possibly implementing it into the 



Resource Management Plan to assist the management with further conservation and 

preservation of species and habitat. 

 There are a number of reasons which influenced the selection of this specific 

natural resources practicum. Having worked for Wachusett Mountain State Reservation 

for the past seven seasons, the mountain is like my second home. Along with working 

there for the last seven years, comes concern and interest in the overall preservation of 

the mountain. Between witnessing the goldfish in the Summit Pool, hearing of fish being 

found on unrelated samplings and my general interest in fish species, sparked curiosity 

about what other fish may call Wachusett Mountain their home. 

 After various brainstorming discussions with Wachusett Ecologist Douglas 

Williams, it occurred that they didn’t know what fish were on the reservation and the 

only way to find out would be to sample. It seemed to be a perfect fit, have a great topic 

for the practicum and also assist the reservation with sampling that would be difficult to 

do otherwise. 

Methods: 

 The early stages of the practicum began close to a year in advance to the actual 

samplings. In order to ensure the research went about in a correct manner, first contacts 

were made in the field to which I was to study. Phone calls, e-mails and personal contact 

were made by me and on my behalf by Douglas Williams and Dwayne Ericson. Without 

their assistance and persistence in this initial step, the practicum would have been very 

difficult to accomplish. 

 Through a series of e-mails, Doug Williams was able to get in contact with Jack 

Lash, the State Ecologist with the Department of Conservation and Recreation. Mr. Lash 



was able to direct our questions to Bill Davis, the Central District Division of Fisheries 

and Wildlife Director. Bill Davis recommended contact should be made with that Mark 

Brideau a field biologist based out of the West Boylston branch of the Division of 

Fisheries and Wildlife. Once contact was made with Mark Brideau, collection data was 

reviewed from previous years to determine past sampling efforts at Wachusett Mountain. 

After looking through their records, the only recent data they had was on East Wachusett 

Brook done in August of 2006 with an electroshock backpack (see Fisheries and Wildlife 

Data sheet for East Wachusett Brook). Mark had recommended contacting Todd 

Richards, a Division of Fisheries and Wildlife biologist based out of their Westboro, Ma 

office that housed the majority of their data files past and present. 

 Through numerous attempts to contact Todd Richards by phone and email, I was 

finally fortunate enough to talk with him briefly and get advice on how to obtain 

information on any previous samplings on the water bodies of Wachusett Mountain. An 

information request via e-mail was filed to the Division of Fisheries and Wildlife office 

in Westboro, Ma listing the names of the water bodies in question. 

 Soon after the information request was filed, Leanda Fontaine a fisheries 

technician based out of Westboro was referred by Todd Richards. Leanda was only able 

to find the same data Mark Brideau was able to find on East Wachusett Brook and also 

some old data on West Wachusett Brook from 1981. They did have a recent sample from 

West Wachusett Brook, although it wasn’t directly near Wachusett Mountain and it only 

showed 1 Pumpkinseed present. Other bodies of water such as Bolton Brook, Bolton 

Pond, the Summit Pool and the Greene Pool had no records and Echo Lake was in their 

records, although there had not been any fish sampling done there. 



 With a better idea of which bodies of water needed to be sampled, the necessary 

request and information for a collection permit was submitted. The only brook that was 

recently sampled was the East Wachusett Brook, so it was excluded from sampling sites. 

The bodies of water to be sampled would be: West Wachusett Brook, Bolton Brook, 

Bolton Pond, Echo Lake, the Greene Pond and the Summit Pool. 

 Being new to the permitting process, Todd Richards was contacted to inquire how 

to go about obtaining a collection permit. Todd referred this question to Bob Arini; he is 

in charge of issuing applications for collection permits out of the Division of Fisheries 

and Wildlife Boston office. Mr. Arini sent out the application, and once again Doug 

Williams was contacted to seek advice pertaining to filling out the permit correctly (see 

permit application). The process luckily wasn’t too exhaustive because specimens were to 

be immediately returned back to the water once record was made of what they were. If 

species were actually being removed from the waters, the permit may have been more 

complicated to receive (see issued collection permit).  

 The process of doing the research before hand and making contacts with various 

Division of Fisheries and Wildlife officials during the permit application period was very 

challenging and frustrating at times, although the persistence paid off. While looking for 

data on previous samplings with Mark Brideau from the West Boylston office of Division 

of Fisheries and Wildlife, his attention was focused on water bodies that had not been 

sampled. Mark wanted to help out with my sampling efforts by means of electroshock 

backpack method. This worked out well to have a very credible technique of sampling to 

compare to the methods of minnow trapping. Not only did the sampling benefit from this 

assistance but it presented a chance for the Division of Fisheries and Wildlife to get data 



they did not yet have. Even though Mark wasn’t available until July due to their trout 

stocking schedule, this was a great opportunity to witness how the electroshock backpack 

worked. 

 While conducting sampling, a few different sampling methods were tried. 

Originally plans were made to use a seine and also casting nets, in addition to minnow 

traps and line and hook. After an assessment of the sampling sites, the use of a seine and 

casting nets was ruled out due to obstacles in or around these water bodies such as fallen 

trees submerged just below the surface of the water. The methods that were used were 

minnow traps and line and hook. With the assistance of Mark Brideau, an electroshock 

backpack was used on the brooks and a gillnet was used on the larger bodies of water 

such as Echo Lake, and the Greene Pond. 

Methods:  Minnow Traps 

  Minnow traps were one of the primary methods utilized to conduct this fish 

sampling (Figure 2). A minnow trap consists of a metal screened cylinder capable of 

breaking down into two pieces to allow bait to be administered and to release species. 

The trap has a one inch opening on each end to allow fish to enter, where a type of bait is 

used to lure fish species in. Once the bait has been placed, it is then closed by a locking 

pin that is attached to a rope to allow the trap to be tossed out to a specific location and 

then tied off to be checked at a later time. 

    
Figure 2. A Minnow Trap used in sampling 



 Several different types of bait were used with the minnow traps such as bread, 

Berkley power bait and cornmeal. The Berkley power bait (a manufactured form of bait) 

and cornmeal were wrapped up in a fine nylon netting fabric and were formed into a 

pouch by tying off the top of the nylon with rubber bands. Then they were tied in the 

minnow traps with fishing line to suspend the pouches perfectly in the middle of the trap. 

This practice in theory would force the fish into the minnow traps to get to the bait 

instead of being able to peck at the bait from the outside.  

Methods:  Line & Hook 

 The line and hook method is simply the use of a fishing pole with various types of 

lures and worms.  Most of the brooks on the state reservation are too small in size to be 

able to use a fishing pole, so the line and hook method was practiced only on larger 

bodies of water such as Echo Lake, the Greene Pond and Bolton Pond. The results from 

line and hook sampling varied quite a bit.  The majority of time spent practicing this 

method was when the gillnet was out.   

Methods:  Gillnetting 

 Gillnetting is a method that involves a 100 foot long mesh net that is close to five 

feet wide.  The net is attached to a nylon rope that runs the length of the net on the top 

(the nylon floats).  The bottom of the net is attached to a lead core rope for weight that 

also runs the length of the net.  On each end of the net are a wooden float on the top and a 

metal weight on the bottom.  The meshes of nets used were between 1-2 inch squares. 

Once the gillnet is placed out by way of the boat, an average set time of 2 hours is 

required.  As previously mentioned, while waiting the 2 hours line and hook method is 

practiced.   



 As one may assume from the name, gillnetting catches fish by the gills.  Once the 

fish are caught, they remain in the net until the set time of 2 hours has expired.  When the 

net is pulled up, the fish are then removed carefully by pulling them through the mesh 

with the direction of the spine/fins of the fish.  This method was performed under the 

supervision and assistance of biologist Mark Brideau. 

 

Methods:   Electroshock Backpack  

 The electroshock backpack method was another method that was conducted by 

Mark Brideau (Figure 3).  It works by sending an electric current through the water by 

way of a hand held wand with a metal hoop.  The amount of volts required is unique to 

each sampling spot because of variations of conductivity in each water body.  To find the 

correct voltage the dial on the backpack is adjusted until a consistent beeping pulse is 

heard.  Once the voltage is set, the backpack operator moves against the current through 

the brook motioning the wand back and forth, working their way against the current, 

allowing the shocked fish to flow towards you.  If fish are present they will float upwards 

towards the surface, belly up, and are quickly collected by the assistant with a net and put 

into a bucket with water to be later recorded.  The fish are momentarily shocked and are 

usually back and swimming in a matter of seconds.  After the shocking has concluded, 

records are made of the length of the brook you shocked, the seconds the backpack was 

used, the streams average length, amps and volts.  In addition water chemistry readings 

are taken, including temperature, conductivity, dissolved oxygen, and pH. 



  

                                          Figure 3. The Electroshock Backpack used in sampling 

   

Site by site analysis:  

Bolton Brook  

 Bolton Brook is located on the North side of Wachusett Mountain.  The brook is 

fed by Temple spring, which is above upper Bolton Brook flowing into Bolton Pond then 

down into lower Bolton Brook.  Bolton Brook is part of the Nashua River Basin Drainage 

flowing into Wyman’s Pond (Bickford and Dymon eds, 1990). The portion of the brook 

samples were conducted at was the lower Bolton Brook stretch, above and below Bolton 

Road (Figure 4).  The brook has continuous flow year round, with exceptional flow in the 

spring months. 

                                    
                                   Figure 4. Lower Bolton Brook in late May 

  

 During the sampling period of May 19 to June 1st, 3 minnow traps were put out at 

various pools along the brook that were deep, shaded and near breaking water.  The first 



bait used was white bread, which seemed to work well in luring Eastern Brook Trout into 

the traps. Over the course of a week, bread was used as bait with the minnow traps, 

consistently finding Eastern Brook Trout. The Brook Trout ranged in sizes of 51-114 

mm.  After seeing the presence of the brook trout, different baits were tried such as power 

bait and cornmeal to see if any other species were present. After checking the traps on a 

regular basis, the power bait seemed to fall apart quickly with the movement of the brook 

and thus resulting in lower numbers than seen with white bread.  The cornmeal used 

didn’t seem to interest the fish too much, the few trout that did go into the traps may have 

been more curious than anything to see what it was in the trap. After not having much 

luck with the cornmeal and power bait, bread was used again, finding the largest of the 

Brook Trout (152 mm) by the method of minnow traps.  These Eastern Brook Trout are 

natives and were not stocked.  No record of stocking done at this location could be found. 

 The brook trout were the only species of fish found in Bolton Brook while the 

minnow traps were out.  It seemed odd that the Brook Trout were the only fish present 

because the brook seemed to be the perfect habitat. The temperature, pH, and dissolved 

oxygen levels all represented clean, healthy waters.  Although a possible reason for this 

may be the beaver impoundment at the spillway above the brook (Figure 7).  Bolton Pond 

may be altering what species can survive by slowing down the flow of the brook. The 

beaver dam keeps the water from flowing thus having warming temperatures that other 

fish species may not be able to tolerate (Brideau, 2007). 

 In early July, Mark Brideau came out to Bolton Brook and conducted a sampling 

by the use of an electroshock backpack. After targeting many of the very pools minnow 

traps were used, the results mirrored what was previously found.  Through a sampled 



length of 81 meters, the electroshock backpack turned up15 Eastern Brook Trout ranging 

from 100-170 mm.  Mark had found it unusual that we had not seen any young age 

classes of Brook Trout, considering the high quality of the brook.  The lack of young 

trout may be a sign of regeneration problems due to the warmer waters of Bolton Pond 

from the beaver impoundment at the spillway (Brideau, 2007). 

 
Species Present:  Native Eastern Brook Trout (Salvelinus fontinalis)  
Salmon, Char, and Trout Family: Salmonidae (Figure 5.) 
 

 
 Figure 5. Eastern Brook Trout 

 Brook trout have distinct markings along the sides of their bodies in the form of 

circular dots colored red and yellow with grayish blue halos around them. Their pelvic  

and anal fins are light orange with white leading edges accompanied by a dark area 

(Gilbert and Williams, 2002). Adult brook trout reach 6-8 inches, but may be as large as 

10-12 inches.  The majority of the brook trout found in sampling were 3-6 inches 

representing 1-2 years old age class (Halliwell, Hartel, and Launer, 2002). 

 This species of trout likes to inhabit flowing, cold streams, with plenty of oxygen.  

They can tolerate a variety of conditions, although their optimal feeding temperature is 

between 55-65 degrees F.  Brook trout that live in streams and brooks are insectivorous, 

which may give a reason for their abundant presence in Bolton Brook where a thick 



canopy provides a shaded, damp environment loaded with insects. The presence of Brook 

Trout serves as an indicator of an undisturbed environment and as a tool to calibrate the 

environment for organisms that require cold, clean, water (Halliwell, Hartel, and Launer, 

2002). 

Bolton Pond 
 

    
Figure 6. Bolton Pond    Figure 7. Beaver Dam at Bolton Pond 
 

 Bolton pond (Figure 6) is located on the north side of Wachusett Mountain. The 

pond is fed by Temple spring, which is above upper Bolton Brook. Bolton Pond is part of 

the Nashua River Basin Drainage, flowing out to lower Bolton Brook then to Wyman’s 

Pond (Bickford and Dymon eds, 1990). Bolton Pond as of recently has gained surface 

area due to heavy beaver activity with a beaver impoundment located at the stone 

spillway on the eastern side of the pond (Figure 7). The pond is composed of dark, murky 

water, riddled with submerged fallen trees and saplings. The bottom of the pond consists 

of many layers of undisturbed leaf matter, abundant sediment and mud. 

 During a sampling period of May 19th to June 1st, 2 minnow traps were put out, 1 

on the northern side of the pond and 1 on the southern side. The first bait tried with the 

minnow traps was white bread. The bread attracted Brown Bullheads, Eastern Brook 

Trout and Golden Pond Shiners. Power bait and cornmeal were also later tried as bait, 



however only attracting Brown Bullheads and Golden pond Shiners. The results of using 

power bait were surprising, because power bait is known to attract trout in particular. 

Finding Brown Bullheads was of no surprise because of the muddy bottom and plethora 

of vegetation in the water. Being omnivorous, the Brown Bullheads thrive in Bolton Pond 

with the presence of so much plant matter and also the Golden Pond Shiners that may 

serve as food (Halliwell, Hartel, and Launer, 2002). The Brown Bullheads found ranged 

from 27-121mm. 

 The Golden Pond Shiners were unique to Bolton Pond, as it was the only 

sampling location they were present. Being mid-water and surface feeders, they found 

their way into the traps (that were out 5-6 feet) in high numbers at times. This may be due 

to their feeding habits of eating insects, algae, and small fishes, all of which were around 

or in the minnow traps (Halliwell, Hartel, and Launer, 2002). 

 The presence of Eastern Brook Trout was surprising in Bolton Pond, considering 

the water is warmer and less oxygenated than the brooks. One reason for this may be that 

Temple Spring is providing colder water to allow their survival in Bolton Pond. Also 

another contributing factor to the Brook Trout being present is the food available. Unlike 

stream Brook Trout, pond-dwelling Brook Trout consume small fish and invertebrates 

(Halliwell, Hartel, and Launer, 2002). With findings of abundant Golden Pond Shiners, 

the Brook Trout have plenty of food in Bolton Pond, which may explain the (2) 10 inch 

Brook Trout seen in the waters at this location. 

 Unfortunately the access to Bolton Pond, did not allow the use of an electroshock 

barge, which would have been an effective method at this particular site. Mark Brideau 

did attempt to use an electroshock backpack, but this method proved to be ineffective 



because of the size and heavy brush surrounding the pond. Line and hook method was 

also attempted, but showed no results. 

 

Species Present: Native Brown Bullhead (Ameiurus nebulosus)  
Bullhead Catfish Family: Ictaluridae (Figure 8a, 8b) 

                                           
Figure 8a. Brown Bullhead barbell view      Figure 8b. Brown Bullhead side view 
  

 The Brown Bullhead has a square tail with rounded corners, mostly recognized by 

their black chin barbells and pectoral spines, possibly where the term “hornpout” 

originates from (Gilbert and Williams, 2002). Their colorations vary from blue-black 

dorsal side to a yellow-brown. The belly or ventral side can be seen as pale yellow to 

white. Brown Bullheads can reach lengths of 8-14 inches (Halliwell, Hartel, and Launer, 

2002).  

 Brown Bullheads inhabit a variety of lakes, streams, ponds, and rivers. They 

prefer sandy and muddy bottoms with vegetation, and can tolerate adverse conditions 

such as high temperatures up 97 degrees F and low oxygen levels. They are bottom 

feeding omnivores, feeding on various plant and animal material. 

 
 
 
 
 
 



Species Present: Native Golden Pond Shiner (Notemigonus crysoleucas) 
 
Carp and Minnow Family: Cyprinidae (Figure 9.) 
                      

                            
                Figure 9. Golden Pond Shiners found in Bolton Pond 
  

 The Golden Pond Shiner is a deep-bodied compressed fish with golden reflective 

scales and black spots found throughout the body. They can reach lengths 8-9 inches and 

are found in a variety of habitats in high abundance. Lakes, ponds, slow moving rivers 

and streams all are inhabited by Golden Pond Shiners. They feed on algae, zooplankton, 

insects, and small fishes. Golden pond shiners are a common form of bait fish among 

anglers, which has led to high numbers of them found throughout the state (Halliwell, 

Hartel, and Launer, 2002). Even though the Golden Pond Shiner is native to 

Massachusetts, the previous mention of these shiners as a bait fish could potentially be 

the source of their existence in Bolton Pond. Not seen anywhere else on the reservation in 

sampling, they may have been introduced from a fisherman of years past.  

 

 
 
 
 
 
 
 
 
 



Species Present: Native Eastern Brook Trout (Salvelinus fontinalis)  
 
Salmon, Char, and Trout Family: Salmonidae (Figure 10.) (See species description in 
Bolton Brook) 
 

 

Figure 10. Eastern Brook Trout found in Bolton Pond 

 

Echo Lake 

         
 Figure 11. Echo Lake                                Figure 12. Dam at Echo Lake 
  

 Echo Lake is located on the south eastern side of Wachusett Mountain off of Echo 

Lake Road accessed by Mountain Road in Princeton (Figure 11.). Several intermittent 

streams flow into it, although once they dry up the water still maintains a steady level. 

This may result from an underground spring feeding water in (Williams, 2007). Echo 

Lake is part of the Nashua River Basin Drainage. The water exiting the spillway, flows 

into the Stillwater River and then to the Wachusett Reservoir (Bickford and Dymon eds, 

1990).  



 During a sampling period of May 16th to May 26th, 2 minnow traps were put out 

in various locations using bread, cornmeal, and power bait. Initially the 2 traps were 

located on the southern side next to the dam (Figure 12.). Baited with white bread, Brown 

Bullheads were found (Figure 16.) and very few Chain Pickerel (Figure 13.). After a 

couple days of results with bread, cornmeal was tried and power bait. Both of these baits 

showed no species present, all that was found in the traps were newts with these baits. 

 Echo Lake is easily accessible by foot and a popular pit stop for hikers and 

outdoor enthusiasts alike. Steady traffic of visitors through this area gave rise to 

disturbances to the minnow traps on a couple of occasions. One would imagine some of 

the tampering with the minnow traps was based upon curiosity, except for one incident 

when a trap was taken. These incidents led to the relocation of the traps to the back side 

of Echo Lake, where consistent findings of Brown Bullheads were seen, ranging from 26-

65 mm long.  

 Mark Brideau came to the site to attempt to the sample it with an electroshock 

barge. The barge requires 3-5 people in waders to walk along side of it and in front of the 

barge with shocking wands, similar to the ones used with the electroshock backpack. This 

method was employed for about 5 minutes before it was called off due to the depth levels 

fluctuating and also a muddy bottom that could swallow you up to knee level. These 

factors prohibited a sample by electroshock, and we later sampled by gillnetting under the 

supervisor and assistance of Mark Brideau. 

 The gillnetting method worked well at this particular site. 2 gillnets were put out 

in an L pattern. The sampling period lasted 2 hours, where line and hook method was 

practiced in between. 5 Chain Pickerel were caught by line and hook, using a small hook 



and rubber jig (Figure 14.). The Pickerel caught ranged from 145-291mm. These were 

clearly larger than the species previously seen in the minnow traps, which shows signs of 

a suitable habitat for a variety of age classes of Chain Pickerel. 

 Once the 2 hours had expired, we pulled the 2 gillnets up. 3 more Chain Pickerel 

were found (282, 291, and 341 mm long). The 341 mm long Pickerel was the largest fish 

found on any of my sampling sites (Figure 15). In addition to the 3 Chain Pickerel, 2 

Brown Bullheads were found measuring 202 and 227mm. These Brown Bullheads were 

the largest of the Bullheads seen at any of sampling sites (Figure 17.). Being omnivores, 

the Bullheads have plenty of food available at Echo Lake such as vegetation throughout 

the bottom and also small animals. The deep mud found along the bottom of Echo Lake 

serves as ideal habitat for the bottom feeding Brown Bullheads. 

 Chain Pickerel at a juvenile stage feed on small invertebrates and fishes. By the 

time they become adults, they will eat small mammals, frogs, and even snakes (Halliwell, 

Hartel, and Launer, 2002). The larger sizes seen with Chain Pickerel present in Echo 

Lake are of no surprise.  Newts, frogs, and also some snakes have been seen that all could 

serve as food for this species. Their hunting tactics were witnessed from the shore on a 

couple of occasions. They sit motionless very close to the shore, pointed in the direction 

of the deeper water. Once something hits the water in front of them, they take off like a 

bullet and attack with incredible speed. 

 
 
 
 
 
 
 
 



 
Species Present: Native Chain Pickerel   (Esox niger) 
Pike and Pickerel Family: Escocidae  
 

 
Figure 13.Chain Pickerel found by use of minnow 
 

 
Figure 14. Chain Pickerel found by line and hook  
 

 
Figure 15.Chain Pickerel found by gillnet methods 
 

 Chain Pickerel have a long, concave snout, with a vertical black bar just beneath 

the eye. Their body is covered with narrow black lines with a chain like pattern with a 

brassy to pale green background. The average length of an adult Chain Pickerel is 13-15 

inches, although productive waters can produce 19-24 inch Pickerel. Their habitat is 

found in ponds and quiet backwaters, and also sometimes found in medium to large 

rivers. The juveniles feed on smaller invertebrates and fishes, while adults will prey upon 



small mammals, frogs, and snakes with the aid of their small but sharp teeth (Halliwell, 

Hartel, and Launer, 2002).  

Species Present: Native Brown Bullhead (Ameiurus nebulosus)  
Bullhead Catfish Family: Ictaluridae (see species description in Bolton Pond) 
 
 

         
Figure 16. Brown Bullheads found by use of minnow traps 
 
 
              

 
Figure 17.  Brown Bullhead found by use of Gillnet methods 
 
 

 
 
 
 
 
 
 



 
The Greene Pond  

 The Greene Pond is located on the very southern tip of the Wachusett Mountain 

State Reservation property, off Thompson Road in Princeton. The Pond is part of a 49 

acre plot the Department of Conservation and Recreation acquired in June of 2000 

(Erickson, 2007). The majority of the 49 acres is engulfed by invasive Russian Olive and 

the remnants of what used to be a Christmas tree farm. A cart road leads through tall 

grass and a Scotch pine wooded area down to the pond that is nestled at the bottom of this 

sloping path (Figure 18). The Greene Pond is fed by a vast wetland to the north of it, part 

of the Chicopee River Basin Drainage (Bickford and Dymon eds, 1990). 

 

   
Figure 18. The Greene Pond  
   

 During the sampling period of May 17th to May 28th, 2 minnow traps were put out 

6-8 feet out off of shore. The first bait used was bread, resulting in high counts of strictly 

one species, Pumpkinseed (Figure 19.). After seeing the Pumpkinseeds in such 

abundance (average 20 a trap), power bait and cornmeal were used to see if they could 

attract any other species. Surprisingly, no other species was found other than the 

Pumpkinseeds, ranging from 37-78 mm. 



 The finding of strictly one species was unexpected considering the ideal habitat of 

the Greene Pond. Largemouth Bass have been seen in the past in this very location, 

however none were seen any by the use of minnow traps, line and hook, or by gillnetting 

(Williams, 2006).  

 The Greene Pond was also sampled by gillnetting with the assistance and 

supervision of Mark Brideau. 1 gillnet was used and set for 2 hours. Line and hook 

method was practiced in between, resulting in 7 pumpkinseeds caught, ranging from 94-

140 mm long. Once the gillnet was pulled; only 3 Pumpkinseeds were in the net 

(98,100,125 mm). 

 The discovery of pumpkinseeds was of no surprise. This particular species is one 

of the most common fish statewide. They are found in marshes, lakes, ponds, and slow-

moving portions of streams (Halliwell, Hartel, and Launer, 2002). The presence of a 

marshy wetland that feeds the Green Pond may explain their presence. What is hard to 

explain, is the lack of any other species. Some of the possible causes may be a low 

dissolved oxygen level of 4.7 ppm and or a high temperature of 24.5 degrees C that 

maybe intolerable for other species.  

 
Species Present: Native Pumpkinseed (Lepomis gibbosus) 
Sunfish and Black Bass Family: Centarchidae 
 

 

Figure 19. Pumpkinseed found at The Greene Pond 



 Pumpkinseeds (also referred to as pan fish) are a flat fish, with a slightly 

compressed body. Identifiable by a reddish-orange spot located on the rounded operculer 

flap, behind their eye. The body is colored bluish-black with vertical bands throughout. 

They inhabit areas of aquatic vegetation in lakes, marshes, slow-moving streams and 

ponds. Their diet consists of a wide assortment of aquatic invertebrates that are found on 

the bottom of aquatic vegetation. The adult pumpkinseeds feed almost entirely on snails. 

Sizes can range from 4-5 inches long and in some cases up to 10 inches. Pumpkinseeds 

are one of the most common types of fish found throughout Massachusetts (Halliwell, 

Hartel, and Launer, 2002).  

The Summit Pool  

 The Summit Pool is located just below the summit of Wachusett Mountain State 

Reservation directly next to the summit access road (Figure 20.). The summit pool is 

spring fed and served as an ice making pond for the old summit house that once existed at 

Wachusett Mountain (Sinclair, 1996). 

 
Figure 20. The Summit Pool 
   

 During a sampling of May 17th to May 25th, 1 minnow trap was put at various 

locations around the pool. The first bait used was white bread, which consistently lured in 

Goldfish (Figure 21.). Power bait and cornmeal were also used as bait, resulting in 

Goldfish found, however less goldfish were found in the traps as compared to the bread. 



The average size seen in the traps was 55-76 mm long; hundreds of goldfish at various 

age classes can be seen at any given time. The finding of Goldfish was of no surprise 

what so ever, as their presence has been an irritating problem for the D.C.R. much of the 

last 7 years. The Summit Pool serves as location for Spotted Salamander to lay its eggs. 

The problem with the Goldfish is that they disturb the eggs by extracting the yolks thus 

killing the salamander eggs (Williams, 2007). There have been many attempts to 

eradicate the Goldfish from the pond, but due to park visitors putting goldfish back into 

the pond just as fast as they are removed; their overwhelming presence in the Summit 

Pool hasn’t changed. 

Species Found: Introduced Goldfish (Carassius auratus) 
Carp and Minnow Family: Cyprinidae 
  

 A heavy bodied minnow, colored orange, gold or mixtures of both can be seen 

with propagated Goldfish. Sizes range from 5-8 inches fully grown, however some have 

been seen as large as 12 inches. Introduced Goldfish are seen mostly in ponds with ample 

aquatic vegetation and are rarely seen in moving water. Being omnivores, they feed on a 

wide variety of foods such as larval and adult aquatic insects, mollusks, crustaceans, 

worms, and vegetation. They are native to eastern Siberia, China, and Korea (Halliwell, 

Hartel, and Launer, 2002). 

 
Figure 21. Goldfish found in The Summit Pool 
 
 



West Wachusett Brook  
 
 The West Wachusett Brook is located on the west side of Wachusett Mountain, 

traveling to the south west as part of The Nashua River Basin Drainage. The higher 

portion of the brook dries up, but continuous flow (really low in some spots) is seen 

below the Harrington Farm at the crossing of Greene Rd. and Westminster Rd in 

Princeton.  

 During the sampling period of May 23rd to May 28th, 2 minnow traps were put out 

at W. Wachusett Brook just below West Rd. (Fire Rd. on west side of the Reservation). 

The traps were baited with bread, cornmeal, and power bait yielding no species present.  

The reason for these findings was that unknowingly, traps were put out where the brook 

is intermittent and no fish would inhabit because it dries up in mid-summer.  

 Mark Brideau conducted a sampling at 2 different lower locations of W. 

Wachusett Brook with the electroshock backpack. The first site was at the Greene Rd. 

and Westminster Rd crossing just below the Harrington Farm pond spillway. Through a 

length of 110 meters on both sides of the crossing, no species were present. This seemed 

unusual because of the characteristics shown of high readings of dissolved oxygen (8.6 

ppm), moderate temperature of 19 degrees C, and some deep step down pools. A reason 

for this could be possibly due to the fertilizers leaching out into the water that are used at 

Harrington Farm to maintain the lawn (Williams,2007). Also when in close proximity to 

the Harrington Farm pond spillway, a poignant foul smell was present along with various 

trashes and debris scattered about. This is pure speculation of why no fish species were 

present; a water and or soil quality test could possibly provide better evidence. 



 With no species found at the Greene Rd. and Westminster Rd Crossing, the West 

Wachusett Brook was followed down to where it crosses Rhodes Rd (Figure 22.). 

Through a length of 105 meters of slow moving brook with excellent deep pools, a 

sample was conducted by means of electroshock backpack. 1 Pumpkinseed was found 

and close to 50 Brown Bullheads with many more not collected (Figures 24, 25). The 

pool pictured below of W. Wachusett Brook when shocked, turned up so many Brown 

Bullheads that they covered the surface of the water with their white bellies (estimated at 

100-125)(Figure 23.). The presence of all the Brown Bullheads and 1 Pumpkinseed may 

be due to a slightly warmer water temperature from a beaver impoundment upstream 

where a pond/pool feeds down to the sampled pools of the West Wachusett Brook. 

                
Figure 22.  Mark Brideau seen at                         Figure 23.  W.Wachusett Brook at 
W.Wachusett Brook                                             Rhodes Rd.                                                    
                    
  

 
 
 
 
 
 
 
 
 
 
 
 
 



Species Present: Native Pumpkinseed (Lepomis gibbosus) 
Sunfish and Black Bass Family: Centarchidae (see species description in Greene Pond) 
 

 

Figure 24. Pumpkinseed found at W.Wachusett Brook 

 

Species Present: Native Brown Bullhead (Ameiurus nebulosus)  

Bullhead Catfish Family: Ictaluridae (see species description in Bolton Pond) 

 

Figure 25. Brown Bullhead found at W. Wachusett Brook 

 

 

 

 

 

 

 



Conclusion: 

 In the summer of 2006, the topic of the practicum was created with much help 

from Doug Williams. It is amazing how far the practicum has come, close to a year later. 

Through some frustrating early stages with the permitting process to rewarding moments 

of finding the first Eastern Brook Trout, the practicum has really come full circle. 

 The goal was to create a checklist of fish species present on the waters of 

Wachusett Mountain State Reservation. Through the process of creating a checklist of 

species, I was able to sample with minnow traps, witness the electroshock backpack in 

action and participate in gillnetting. Beneficial hands on experience was gained that will 

not soon be forgotten. I have been so fortunate to have had this great opportunity to learn 

practiced methods of Division of Fisheries and Wildlife biologists. Mark Brideau really 

helped out with the sampling by offering his resources to add to a credible survey. With 

his assistance of electroshock sampling and all around knowledge, I consider myself 

lucky to have had instruction on procedure by someone of his caliber. 

 Throughout Wachusett Mountain, fish species exist in a variety of habitats. From 

cold mountain brooks that flow with force in the early spring months, to tranquil 

backwoods ponds that house undisturbed ecosystems. Each site that was sampled was 

unique in their own way, variations of species present, riparian zones, water make up, 

dissolved oxygen, and temperature. The findings of such species as; Eastern Brook Trout, 

Brown Bullheads, Golden Pond Shiners, Pumpkinseed, and Chain Pickerel were great to 

see. These results reflect a sustainable and healthy environment for these Massachusetts 

natives. 



 The presence of the Goldfish at the Summit Pool was known and sampling was 

done to have another form of data to show their abundance. The hope is that somehow 

the introduced Goldfish can be removed to preserve this natural habitat for the Spotted 

Salamander. The visitors to the Summit Pool need to understand the significance of the 

harm the Goldfish are causing by not introducing any more into the pool.  

 I am optimistic that the species checklist I created will help Wachusett Mountain 

State Reservation continue the preservation of species and habitat. I believe that my 

samplings just touched upon the wide network of ecosystems present on Wachusett 

Mountain. There are a vast number of possible studies that could be done at the 

reservation, and I hope that my sampling efforts will lead to future studies and sampling 

surveys that will provide someone with the great educational experience that I was so 

fortunate to achieve. 
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