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A Healthy Stream Ecosystem

Physical Habitat
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*Sedimentation / siltation ‘Exoﬁc/ invasive species

*logging

*construction *Water Wiﬁ\'c{raw!s

*Thermal fmpacts *Road salt

‘Recreaﬁoha]/commercfa]

harvestation
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Geology and Scale
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http://techalive.mtu.edu/meec/modul
e01/whatiswatershed.htm
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Maryland’s River Basins
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Chemical Factors

Temperature
Dissolved Oxygen (DO)
pH/Buffering Capacity
Conductivity

Nutrients

Sediment
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- Higher water temperature
= lower dissolved oxygen

* More canopy cover = lower
water temperature =
higher dissolved oxygen

* More riffles = higher
dissolved oxygen
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Acid Rain affects a stream’s pH
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| Healthy Streams: _ Unhealthy Streams:
| Well-managed land-based activities will reduce the amount of nutrients, Land-based activities can increase nutrients, toxicants, and
toxicants, and sediments entering streams sediments entering streams
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http://ian.umces.edu/ecocheck/report-cards/chesapeake-bay/2012/streamhealth/
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Leaf Processing Sequence

Leaf processing sequence
Leaf fall and invertebrate colonization
blow in Microbial colonization continued microbial
Wetting in physical abrasion activity and Conversion to
stream and softening breakdown FPOM L
20 sofemng o - 0 Ll
€
Feces and
Process Leaching of Mineralization by Increasing Further \, Animal frag
soluble microbial respiration protein microbial \ feeding
com?orl'njeg;j to CO, content TUTVeTSION
0 }
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Benthic Feeding
Groups

Piercer

Shredder

Engulfer Scraper
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(jumper)

Water penny
(clinger)

Case-making caddisfly
' (sprawler)

Wacer boatman
(swimmer)

Damselfly
(climber)

Mosquito
(floater)

Wacer strides
(skacer)
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Invertebrate Adaptations to
Life in Running Water

{b) Baetis subaipinus

{d) Simulium
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River Continuum
Concept

Biota reflect energy
sources and river size
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Land Use in Maryland

Agricultural
- Forest and Wetland

- Water

MBSS 1995-1997
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Effects of impervious surfaces on streams

Rainwater enters stream faster as sheetwash rather than seeping
in slowly through ground water, causing...

Elevated stream temperature *Unnaturally high stream flows
*An influx of pollutants from resulting in flooding and bank
lawns, parking lots, agriculture = erosion
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Stream Health

Mo frowt
absent I amd only tolerant insects I

| I
Percent Impervious Surface

<5% 5-10% 10-20% >20%

= Wiater cool and chéan « Waler may ba wamer and = WabEr wirmer = ‘Wiaber wirm and poliution wually

+ Sream banks and bofom shighitly polluted * Eroson usunlly obvos L
typcally alabla » [EfcEha ay b avidan = Traid abanl = Unislabda habvial

= Troawt can be fownd = Mo brook roul « Rane siream species abser = Trow! abssnl

= Endangeied Spacies can ba + Most rarg and endangengd ® [Farwir leslh Gpaeiies = Non-nabsg spacias dmenale
Faursd Enaciag shant "|:|I'I|:|I ket k| salamardar Lo Bliredms

= Many Ssh species + Mary pollution Ioderant fish RS + Oinly lolerant fish species

= Many salamander spacks + Fivwer salamandon spaces * Mo nadiig misEsels « Oine salamandar specios

= Many beifracaler mussals « Oty lolerand musasls « Wostly alerant msecls » Ma nalivg musssls

* Many inseo! e & Freower insoac 1noa

« Oinly tolemant insocts

Y MARYLAND

DEPARTMENT OF
MNATURAL RESOURCES



Catne. MARYLAND DEPARTMENT OF NATURAL RESOURCES

ull

sﬁ? iY]fENPg Explore and Restore Your Schoolshed

o Pt S T

S T
L. MARYLAND
DEPARTMENT OF
NATURAL RESOURCES




e MARYLAND DEPARTMENT OF NATURAL RESOURCES

gE/IA Gglégfjgg Explore and Restore Your Schoolshed

Benthic Macroinvertebrates
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What are Benthic
Macroinvertebrates?

Associated with "bottom™*
Visible to the naked eye

>500 mMicrons

Fish food

*

during some part of life cycle
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Kingdom Animalia
Phylum Arthropoda

Class Insecta (insects)
Subphylum Crustacea (crayfish, isopods, amphipods)
Phylum MOHUSC& (snails, clams, mussels)

Phylum Annelida (segmented worms)
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Systematics (taxonomy) - the branch of Biology
that deals with classification and

nomenclature.
Kingdom
Phylum
Class
Family (idae)
Genus
Species
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Getting to know your...
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Role as Bioindicators

Key to Stream Macroinvertebrates

o o o \_ﬁsmns | | No Shells
* Pollution sensitive = )

Gilled snail Lunged :nail Orb Spail Clam Muzsel
. i

Izaak Waltan League
Save Our Streams

tempe.rature, - i %5« N %
turbidity, etc. o 9 ¢

10+ legs

;
| 3 pairs of legs | ]

+ Easy and inexpensive ]
to collect By,

+ Useful in long-term
monitoring

Caddisfly Net Spmnimz Caddizfly Drzgonfly

Gros. 12 . orange b’
ox white, may have
s cnbody
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* 3 Major Body Parts

Stream Macroinvertebrate

. Diagnostic — General Anatomy Key

Features: ﬁ,

— Mouthparts E@?} *“%*‘“5 —

L bﬂw} Abdomen Eves
- Legs Head 5 3 o B
g - #&J_ - ;ﬁ/ Foreleg
— Abdomen length e

. Wing Pads . . —Middle leg
- Wing pads NG (I N

. W § &/“— Hind leg
— Tails Gills

{under abdomen or thorax)

—_ GIHS Tails
— Overall Shape
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Life History of a Caddisfly (Complete Metamorphosis)

Egg
(1 week; aquatic)

Larva
(10 months; aquatic)

7.
# by .
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b
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Pupa Adult
(2 weeks; aquatic) (1 month; terrestrial)

L MARYLAND

DEPARTMENT OF

MNATURAL RESOURCES



~attnge. MARYLAND DEPARTMENT OF NATURAL RESOURCES

SMA EY];PENDg Explore and Restore Your Schoolshed
® Life History of a Mayfly
E (Incomplete Metamorphosis)
88

(2 weeks; aquatic)

Nymph
(11 months; aquatic)

Adult
(2 days; terrestrial)
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Nymph

Order -

>
A

Plecoptera
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Order -

Ephemeroptera
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MAYFLY -
Adult
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MAYFLY SOAP OPERAS
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A swarm of newly hatched
mayflies on the Mississippi
River showing up on radar.

L MARYLAND
DEPARTMENT OF
MNATURAL RESOURCES




~attnge. MARYLAND DEPARTMENT OF NATURAL RESOURCES

ull

SMA EY];PENPg Explore and Restore Your Schoolshed

Order - Trichoptera

CADDISFLY
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Order - Trichlptera
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CADDISFLY - Adult
>

-
: B o
— g "': M’ <
= - - _.,.I T ! - - . ¥,
- - S

- i

Order - Trichoptera
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WATER SNIPEFLY

Order - Diptera
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Water Penny - Larva

Order - Coleoptera
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Order - Megaloptera

DOBSONFLY

~_ (ADULT HELLGRAMMITE)
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" ALDERFLY
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Order - Odonata o

DAMSELFLY -
Nymph
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DAMSELFLY -
Adults
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| Order - Odonata

l'
- E

T e

.

" DRAGONFLY - &
Nymph

|
]

L

TR T
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stuff that
nightmares
are madg of

s

Innocent looking
dragonfly nymph
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RIFFLE BEETLE

Order - Coleoptera
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Predaceous
Diving Beetle

Order - Coleoptera
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Order - Diptera _'
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PR BLACK FLY
¥ Order - Diptera
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NON-BITING
MIDGE

Order - Diptera
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Other Phyla

* Subphylum Crustacea

— Crayfish, Isopods, Amphipods
* Phylum Mollusca

— Snails, Clams, Mussels
* Phylum Annelida

- Segmented Worms (ie.
leeches)

/e""' c(u‘t
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Crustaceans
SCUDS

(AMPHIPODS)

-
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T
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|

v

FRESHWATER
ASIATIC CLAM MUSSEL

(EXOTIC)

POUCH SNAIL GILLED SNAIL
(LEFT-HANDED) (RIGHT-HANDED)
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AQUATIC WORM |

(OLIGOCHAETE)

Annelids




~attnge. MARYLAND DEPARTMENT OF NATURAL RESOURCES

ull

MARYLAND

e Explore and Restore Your Schoolshed

Maryland Stream Waders

Volunteer component of 75 S
MBSS )
Benthic macroinvertebrate
sampling

Streamwaders.dnr@maryland.gov
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