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                            A MACROINVERTEBRATE SURVEY OF FISH BROOK 
                                                         AND TRIBUTARIES 
 
                                                 
                                                          BY: ERIC MURRER   
                                                                    

BACKGROUND . The Ipswich River Watershed Association (IRWA) is a not for profit 

organization that monitors the ecology of the Ipswich River and its tributaries and takes actions 

to improve and preserve the condition of the watershed. For many years the IRWA has used 

volunteers to take water samples, test for oxygen levels, temperature, flow rates and check for 

pollution.  

                   In 2008 the IRWA wrote an instruction manual for the examination of 

macroinvertebrates. Macroinvertebrates are insects that live in streams. By collecting these 

insects, identifying them and determining their numbers, the biodiversity of a stream and its 

health can be measured more accurately rather than using other methods. The IRWA has been 

looking for volunteer groups to do insect surveys of streams within the watershed. My project 

was to do three surveys in Boxford which will serve as a benchmark for these sites: One at Fish 

Brook below the Lockwood dam; one at Spring Brook at Boy Scout Park and one at Crooked 

Pond Brook near Bald Hill. Crooked Pond Brook flows into Fish Brook at Lockwood Lane and 

Spring Brook flows into Fish Brook near the Boy Scout cabin. The Boxford map in this Report 

shows where these locations are. 

 

METHODS. The detailed steps for taking macroinvertebrate surveys are in the Standard 

Operating Procedure for Macroinvertebrate Sampling and Analysis published by IRWA in June, 

2008. This includes when and where to take surveys, needed equipment, collection methods, 



sample storage, insect identification, and safety precautions. I  identified team members who  

helped collect and identify the insects and help collect other habitat information. I first went  

through training with Mr. Jim MacDougall, who is a Naturalist with IRWA and then trained my 

team members. For field use I simplified the survey instructions so that we could follow each 

step. The list of steps are in the Habitat Survey Instructions and Collection Instructions attached 

to this Report in Appendix #1 and #2. My report on each site follows, which includes separate 

Sampling Data Sheets, Habitat Assessment Score Worksheets, Sample Processing and Lab 

Records.  

 

  



  



 

                                SITE # 1 FISH BROOK AT LOCKWOOD LANE 

 

 

HISTORY.  The property where our collections were taken was purchased in 1998 by the Town 

of Boxford, but there is a lot of history to it. The Bromingum Forge, an iron factory, was built on 

Fish Brook in 1670. The iron works was run by Henry Leonard. The Forge had three hearths, 

water-powered bellows and a hammer. The ironworks turned out to be unsuccessful. Leonard 

later left. His sons took over but were fired by the new owner. The ironworks later burned down 

and one of Leonard’s sons was kicked out of town because he was blamed for setting the fire. 



The ironworks eventually failed altogether and was abandoned in 1681. Some of the old building 

is still visible, although it is 340 years old. Parts of the foundation are within a few hundred feet 

of our collection site.  

                   The Lockwood Dam which is several hundred feet upstream of our collection site 

was probably built as part of the ironworks site or a later wood mill, as was a diversion stream 

that is shown in our maps. The diversion ran faster water probably to turn a mill wheel. No one 

seems to know exactly when the dam was first constructed but it definitely has been there since 

at least the 1800s if not before.  

                  As for local plants, skunk cabbage grows in the Lockwood area. Masses of myrtle 

also bloom here when it starts to get warmer in May. Marsh marigolds grow in nearby wetlands. 

Pink Lady’s Slipper, Wood Sorrel and more wildflowers grow along trails here. There are water 

lilies on slow parts of Fish Brook.  

 

HABITAT & COLLECTION. Our team went to Fish Brook to do a habitat survey on May 16, 

2010. On advice of our Safety Officer we had stayed away from the stream in April because the 

water levels were too high from heavy March rains. 

                  On arrival we met a fly fisherman named Bill George. Mr. George told us he lived in 

Danvers and has fished in Fish Brook regularly for more than 40 years. He gave us some 

important information about fish in this stream. First, he had not caught any brook trout for the 

last five years. This season he was catching some, which were all hatchery fish. He said brown 

trout are stocked in the stream too. Second, he told us that 10 years ago he was catching brook 

trout that he believed were native fish due to their deep red underside color and bright spots. 



These were very small fish. Third, Mr. George told 

us that in some seasons spillovers from upstream 

ponds put warm water fish like bass and pickerel into 

Fish Brook, causing all of the trout to disappear. 

Lastly, he claimed to have spotted a few herring in 

Fish Brook from time to time including this year. Mr. George seemed like a reliable source who 

said he would be happy to speak with fishery experts about Fish Brook. We took down his phone 

number.  

                 Our habitat survey showed that Fish Brook is a bigger stream than Crooked Pond 

Brook or Spring Brook. It has many more boulders and deeper runs. Even after our huge rains 

this year, the banks of the stream showed no erosion. There are many trees and shrubs providing 

dense cover along the Brook. The Habitat Assessment Score for Fish Brook was 116/150 or 

77%. 

                  On May 29, 2010 a three member team did specimen collections within a 50ft 

collection zone just upstream of the Lockwood Lane bridge. The weather was sunny and dry, but 

got partly cloudy and muggy later in the afternoon. Temperature was 77°F. There were a lot of 

flying insects including dragonflies, black caddis and a large dobsonfly. We had so many 

specimens that we put them all in a large bucket to sort at home rather than try to do it at the 

stream. At home we separated the specimens into six containers for later identification. 

RESULTS: On July 11, 2010 our team sorted our collection with Mr. MacDougall’s help. There 

were a total of 208 specimens, the most of the three collection sites. The specimens were diverse 



with many different kinds of mayflies and caddis as well as a large number of dobsonflies. The 

biggest surprise were thirteen salamander larvae, which are vertebrates. 

We put all of the specimens into small containers which we labeled by date, location and type of 

specimen. These will be added to the containers for the other sites and will be kept by the IRWA 

as reference samples for future collections at these sites. All borrowed collection equipment was 

returned to by MacDougall. I gave him our 18 inch PVC collection square for future use. Details 

of the specimens are in Appendix #6 and in the bar chart on the next page. 

 

  



 



  



  



 

                                  SITE #2: SPRING BROOK AT BOY SCOUT PARK 

                             

 

 

HISTORY.  Our collection site on Spring Brook is on property owned by Boy Scouts of 

Boxford, Inc. and is next to Boy Scout Park, a public recreation area for use by the residents of 

Boxford. In the 1950’s nearly all trees were removed from the property and soil was taken for 

construction work at Logan Airport. Sand and gravel were also used from this area for 



construction of Route 95. During that time the streambed was exposed to light, high temperatures 

and erosion which probably continued for many years until trees planted by the Boy Scouts on 

the grounds grew to maturity. This was very harmful to the health of this stream which drains 

three small ponds in Boy Scout Park and then flows into Fish Book. There has also been beaver 

activity along this Brook.  

                  Spring Brook now flows from a wetlands swamp for about 500 feet into Fish Brook. 

At one time the Brook flowed farther west of the collection site because of a beaver dam that 

either was removed or collapsed during heavy water flows. If beavers become active again, they 

could change the direction of the flow once more. For now, the collection site has a clean, clear 

steady flow of water over a gravel and cobble bottom with a 

few submerged trees and stumps. Compared to other streams 

in Boxford, I think the collection area is a young stream, 

probably in existence for only the last few years or so. 

                     As long as Spring Brook is part of the Boy 

Scouts of Boxford, Inc. property and the area continues to be used by the Boy Scouts, the health 

of the Brook should be protected. However, if beavers become active again, they might change 

the amount of water in the Brook or change its direction. In the last few years we have had plenty 

of rain so the Brook has a good flow. It is possible however that in a very dry year this Brook 

could dry up, even without any help from beavers. Other collection samples will hopefully be 

taken here again so we can find out how the macroinvertebrate life is changing. 

 

 



HABITAT AND COLLECTION. Spring Brook is a fast flowing 

stream with a gravel bed and a few large rocks and submerged 

parts of trees. There are a few riffles, but most of the Brook flows 

smoothly. It has very gradual banks and is surrounded by a fairly 

dense canopy of trees. There is a little bank erosion caused by 

recent flooding. According to our Habitat Assessment Score, Spring Brook was 101/150 or 67%. 

                  On April 11, 2010 our team of four people took specimen samples at Spring Brook. 

The weather was partly cloudy and about 60°F. We first took samples from four riffle locations 

within a 50ft collection zone. We also took a fifth sample from underneath a large log that was 

20ft below the collection zone. We did this to determine whether different specimens might live 

in this kind of environment. That turned out to be true when we captured damsel fly larvae, 

different dragonfly larvae and a Dobsonfly larvae which weren’t present in the collection zone. 

All samples were put into collection containers. We filled five containers. 

 

RESULTS. On May 1, 2010, my team went to naturalist Jim MacDougall’s house to sort out the 

Spring Brook specimens. Mr. MacDougall provided various tools including a microscope and 

insect guides to help us do our sorting and make insect identifications. The bar chart that follows 

shows the kinds and numbers of specimens collected at 

Spring Brook. There were a total of 192 specimens, the 

majority of which were different kinds of caddis fly larvae. 

Scuds were the second most numerous group. There were 

no mayflies of any kind collected at Spring Brook. The 



picture above shows the many caddis casings that were found attached to rocks as well as several 

large dragonfly larvae. When done, we put all of our specimens in small containers which were 

then labeled by date, location and type of specimen. Details of the collected specimens are in 

Appendix #7. 

 

  



 

  



 

  



  



 

                                               SITE #3: CROOKED POND BROOK 

 

 

HISTORY. Crooked Pond Brook is a short stream that flows from Crooked Pond to Fish Brook 

at Lockwood Lane. It is located within the Bald Hill Preserve. Bald Hill has been used for land 

by many people over the years. Bald Hill was probably home to as many as 200 members of the 

Agawam tribe. In the mid 17th century colonial settlers began to move into the area that is now 

Boxford. The colonists cut down most of the trees to make their farmland. Most of the farmland 

later reverted to forest in the 1800s. In the late 1800s and early 1900s the forests were again 



logged. In the 1920s and 1930s a lot of the Bald Hill Preserve became under state ownership. 

Two properties that were acquired now make up Boxford State Forest. In the 1950s people 

fought against having the land developed. Now the state and Essex County Greenbelt 

Association own most of the land. 

                  The Crooked Pond area is believed to be the site of ancient volcanic activity. This 

area contains lime-based rock. These rocks are not commonly found in this area and probably 

affect the Ph of the soil and water. Since wetlands form around these rocks, they provide ideal 

conditions for plants like spice brush, maidenhair ferns, silky and red osier dogwoods, wild 

roses, marsh marigolds, and other plants not commonly found in more acidic wetlands. Crooked 

Pond is brown water because of large quantities of dissolved organic acids. The largest bog in 

the Preserve is on the edge of Crooked Pond. Beaver activity is enlarging the Pond and wetlands. 

 

HABITAT & COLLECTION. Crooked Pond Brook is fairly shallow, about 10 inches in the 

deepest spots. It doesn’t seem to be affected by floods or heavy rain. The flow is almost always 

the same when I have been there. The Brook flows out of Crooked Pond. If it wasn’t for the 

beaver dams at the Pond, this Brook might not exist. There is no erosion along the banks and 

there are plenty of big old trees to give it shade. The banks are fairly steep and a large forest 

surrounds it. Bedrock sticks out in some places. There are many riffles throughout this stream 

and a few larger rocks. Some rocks are embedded in the streambed (about 25%) and there isn’t 

much gravel. The Habitat Assessment Score for this Brook was 128/150 or 85%. 



                Because Crooked Pond Brook is part of the Bald Hill Preserve, it should be protected 

from any kind of development in the future. Since this Brook has been so undisturbed, I thought 

it would have the healthiest population of invertebrates.   

                 

  

We used a four man team to do insect collection on April 11, 2010. Conditions were partly sunny 

and about 63°F. The Brook was clear and cold. We took samples from four locations within a 

50ft. collection zone. All locations were pretty much the same: flowing water over small to 

medium sized rocks. We pulled a lot of rocks and put them in the sieve bucket for brush-down. 



Our Safety Officer allowed us to collect without wearing water flotation devices since the water 

in the collection zone was less than 10 inches deep. We filled four containers with samples. 

 

RESULTS. On May 1, 2010 our team met with our naturalist advisor, Jim MacDougall. We 

separated all of our samples for Crooked Pond Brook. We found that we had 156 specimens. 

Different kinds of caddis were the most numerous, followed by mayflies. Mr. MacDougall 

helped us identify different Families, Genus and Species. A breakdown of the specimens is 

shown in the bar chart on the next page. After examining the specimens and cataloging their 

numbers, we separated them into smaller preservation containers and labeled each container. 

More details of the specimens is shown in Appendix #8 to this Report.

 



 

  



 

  



  



CONCLUSIONS 

 

                                                                       Ecology 

 All the three collection sites had large numbers of insects. I have checked my results to 

decide which site scored the best. This was not exactly easy. Crooked Pond had the highest 

Habitat score (86%) but the least amount of insects (156). Fish Brook had the most insects but 

less diversity (10) than Crooked Pond Brook (11) and Spring Brook (11). I think the determining 

factor is the number of “indicator species”: Those insects that are the most sensitive and need 

very clean water and high levels of oxygen. Only Fish Brook had stoneflies, a big population of 

dobsonflies, and a good number of mayflies. These species show that Fish Brook has the 

healthiest environment for macroinvertebrates. 

                                                         

                                                          Leadership and Community 

 For my project, there were eight different team activities. We did three Habitat Surveys, 

three Site Collections, and two Insect Identification sessions. I organized the teams, gave team 

members their assignments, arranged transportation, and decided on dates and times for all of 

these activities. This included scouts and adults. I think the teams worked hard and did a good 

job. I think everybody learned about macroinvertebrates and stream ecology from this 

experience. In the Background part of this Report, I talked about why my project benefited the 

Town of Boxford, IRWA, and the State of Massachusetts, as a detailed baseline of ecological 

conditions. My Report will be shared and discussed with these groups.          
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