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INTRODUCTION 

h s p f  t e  the sever4 ty and long tenure of acid mine drainage tn Maryland 

I waters, there i s  presently l i t t l e  information available as to We spectes 

I o f  kn th le  ina;cminvertebrates and ftshes or t o  Utalf r occurrences and 
I 

abundance i n  relation to  acid mine pollution, 

, The purpose o f  thts study was t o  measure and evaluate relationshlps 
I ' between poput at3 ons of benthtc mcrolnvertebrates and ftsh, as well as 

! variations tn water quality i n streams affected by acf d Mrle drttfnage. 
I 

I 
I 

The area studled encompassed seven watet%)r&s in Garrett and Altegany 

, Quntiss, Maryland. These watersheds receive a l l  the drainage fm the 
e 

coif1 mines of Maryland and are as follows: Youghiogheny River, Cherry 

Creek, Casselman River, Savage River, George's Creek, Will s Creek, and 

1 the Potomac Rlwr. Thls wort covers only the Youghiogheny md Casrelman 

[ Riwrs and Cherry Creek watersheds. Watersheds not covered i n  thlr report, 

4n addltfon t o  those of th is  report, wlll appear l n  a forthcomhg speclal 

 port o f  the Natural Resources fnsti tute, Univemt t y  o f  &tryland, 

Statians were chosen t o  sample the. main stems o f  the three watersheds 

r d  to  banple tr ibutary streams whf cb contribute nrlne war- to  the mafn 

$tens o f  each watershed. For purposes o f  comparfson, a number of streams 

I unaffected by pollution are included, For spacJflc locatterns o f  the 
I 

r Individual sample $1 tes see Figures 1 and 2, and Table I ,  Field work for 

the project was fnf t iated In Apri l  1969 and concluded August 1971, 1 



2 

A I f s t  o f  the fishes collected durtng this study are p~esented i n  

Table 2,  The cwnmon ahd scientific names used i n  this report are from 

A@ (1970). 

MTHODS 

MER QUA11 TY DETERMINATIONS 

Water qua1 f t y  sampl ing  stati ons coincided i n  location w i t h  the 

stations selected for macroinvertebrate and fish collections and were 

performed each time fish and benthic collections were made, Additional 

water quality samples were taken during periods when stream conditions 

dld not allow biological collections . 
Determinations were made of dissolved oxygen, L ~ t a l  a1 kal inity , total 

atidf ty , total hardness, total i ron, sulfate, and turbidity , according to 

APHA (1965). Hydrogen ion concentration was measured w i  t R  a Sargent pH 

meter and speei f i c conductance w i t h  a Beckman conducti v i  ty meter . Water 

temperatures were measured by pocket themmeter, 

BOTTOM FAUNA STUDIES 

Benthic macroinvertebrates were collected from r i f f le  apeas using 

the standard Surber square foot bottom sampler and a modiffed Hcss sampler 

when the water was too deep for the Surber sampler. Eight square foot 

' smnples were collected a t  each station, An attempt was made to take a 

random sample by collecting near the center o f  the stream and near each 

' bank. Macroinvertebrates from each station were preserved i n  10% formalin 

' and returned to the laboratory where they were thoroughly washed and 

! strained through 1/4 fnch mesh hardware cloth on the top half and 60 mesh 
, 

bronze screen on the bottom ha1 f .  Organisms were sorted Prom debris by 

: sugar flotation and were identf fied to order or c l a s s  and the number i n  
I 

: each group counted. 



FISH FAUNA STUDIES , 

Fishes were collected by a d-c e lec t r i c  shocker, A section 400 feet 

long by approximately 15 feet  wide was sampled a t  each station. For 

streams less than 15 feet  wide, tne ent i re  stream wjdth was sampled, The 

collection a t  each stat ion was preserved as a un i t  i n  10% formalin and 

returned t o  the laboratory f o r  analysis. A t  the laboratory each collec- 

t ion was divided i n to  species and the number o f  each species was counted. 

SPECIES DIVERSITY 

The community structure of the benthic macroinvertebrate and f i s h  

populations a t  each stat ion are described i n  terms o f  the re la t ive  

abundance o f  certain organ1 sms and species d ivers i ty  , Species d i  versi ty 

was calculated by us i  ng the fol lowing equation (Fatten, 1962). 

K = F  
-8- "i log ni (Diversity per individual) 
I s 1  T 

where ( W )  = Total number of organisms 

(ni) = Number o f  individuals per taxon 

(m) = Number of taxa i n  a un i t  area 

which expresses the d i  s tri but i  on of individual s among spect es . 
Base 10 logarithms are used. 

I 

I Diversity ind4cies permit sumnarfzation of large amounts o f  information 
I 

about numbers and kinds o f  organisms (Patten, 1962). Such parameters j 
I 

d 

, express the d is t r ibu t ion  o f  individuals among species. I n  t h i s  type af I I 
I I 

I evaluation o f  a community, the main quanti tat ive evaluation i s  based on % 

1 the numbers o f  species of the major groups o f  organisms established i n  

1 the area. Uses o f  assocjations o r  populations o f  aquatic macroinvertebrates 

1 or fish to descrfbe aquatl'c communities usually involve cumbersome l i s t s  
I 
I 



and descriptions . Divers i ty  i n d i  cies summarize community structure c lea r l y  

and b r i e f l y  by providing nume ri ca1 f ndi cies . 

RESULTS 

WATER QUALITY 

A summary o f  the water qua l i t y  f o r  each sample s ta t ion  i s  presented 
I 
I 

' i n  Table 3. Dissolved oxygen was rout ine ly  measured I n  1969 and 1970 a t  

all stations, but was discontinued i n  1971 since only one measurement was 

found t o  be less than 6 mg/l. I t  d id  no t  appear t o  be a l i m i t i n g  factor 

I affecting the survival  , growth, reproduction, and general wel l  being of 
' 

aquatic organtsms i n  the streams being studied. 
1 

I 

' WGHIOGMENY RIVER HATERSHED 

I blleasuremnts o f  water qua1 i ty f o r  the Youghiogheny River watershed 

, Ore taken a t  16 sampling stations, s i x  o f  which were located on the 

I min  stem o f  the Youghiogheny River and 10 on t r i b u t a r i  es. Tr ibutar ies 

1 

' 
sampled and known t o  be s i g n i f i c a n t l y  af fected by acid mine drainage 

; Included Salt  Block Run, White Rock Run, Trap Run, Laurel Run (Fr imdsvi  1 l e )  , 
I 

and laurel Run (Cre l l  i n )  . (Personal communication, Mary1 and Department o f  

I Water Resources .) 

1 leughiogheny Rlver Stations 

The average water qua l i t y  values varied s l i g h t l y  f r o m  s ta t ion  t o  
' station, wi th greater var ia t ion occurring from one sampling date t o  

1 anpther a t  a given statfon. 

Hardness ranged between 26 and 72 mg/l a t  the s f  x samplfng stat ions 

on the Youghiogheny River and averaged between 41 and 52 mg/l . Sulfate 

values fluctuated from 4 t o  40 mg/l , averaging between 10 and 30 mg/l 



for the s i x  stations. The pH averaged from a few tenths below neutral 

t o  a few tenths above a t  each s ta t ion  except one (Stat ion 91, where pH 

averaged 6.3 and ranged from 5,6 t o  7.1. Total i r o n  was present i n  

smal l  quant i t ies a t  each s ta t ion  averaging between 0.18 and 1.25 mg/l . 
On several sampling dates no values f o r  i r o n  were measured a t  Stations 

1 and 3, and a high o f  2.40 mg/l was measured a t  Stat ion 9. 

Turbidi ty was always very low, averaging less than 25 JTU f o r  each 

sampling stat ion. Ac id i ty  ranged between 0 and 61 mg/1, averaging from 

2 t o  17 mg/l . Acid i ty  was highest a t  Stations 7 and 9, re f l ec t i ng  the 

Snfl uence o f  ac id mine drainage from Laurel Run (Cre l l in)  and sewage from 

the L i t t l e  Youghiogheny River. Total a1 ka l  Sni t i e s  were low t o  moderate 

ranging from 9 t o  45 mg/l and averaging between 7 t o  29 m g f l .  Alka l i n i t i es  

were due en t i re l y  t o  bicarbonates except a t  Stat ion 1 where 2 mg/1 o f  

alkal inity was due t o  carbonates on one sampling date, Conductance values 

ranged from 53 t o  122 mhos/cm, averaging from 61 t o  105 mhos/cm. The 

highest average values were measured a t  Stations 7 and 9, where water 

qua11 ty was influenced by Laurel Run and the L i t t l e  Youghiogheny River. 

No unusual patterns o f  concentration were noted except a t  Stat ion 9 

which had s l  i g h t l y  higher average ac i  d i  t y  and conductance values . 
Tributary Stations 

The water qua l i t y  on t r i bu ta ry  stat ions varied somewhat from s ta t ion  

t o  station, but  except f o r  pH, water qualf t y  values were s imi la r  t o  those 

found a t  Youghiogheny River stations. The pH values a t  t r i bu ta ry  stations 

ranged from a low o f  3.9 a t  Stat ion 14 (White Rock Run), t o  a high o f  7.8 

a t  Station 16 (Sang Run), Lowest pH values were measured i n  streams 

known t o  have been receiving ac id mine drat nage. 



CHERRY CREEK MATERSHEO 

Wateir qua l i t y  i n  Cherry Creek was measured a t  one s ta t ion  w i th  a 
I 

tala1 o f  @UP samples being taken. Values changed only s l i g h t l y  from 

ow4 samplirlg date t o  another. In general, Cherry Creek was characterized 
, * 

by having nb t o t a l  a1 ka l  i n i  ty and a low pH (average of  4.3). Other water 
I 

I qdali ty values were close t o  the usual values f o r  unpol 1 uted waters i n  

: ApPalachia (Table 4). 

i C&SELPrlAM RIVER DRAINAGE 
I 

I 
i 

The water qua l i t y  i n  the Casselman River watershed was measured a t  

, 13 stations, Two o f  the stat ions were located on the main stem o f  the 
I 

: I Casselmn, while four  were located on the North Branch Casselman, and 

! W on the South Branch Casselman. Fiw addit ional  sampling s i t es  were 
I 

I located on t r ibutar ies.  The North and South Branches o f  the Casselman 

1 md Headow Run were considered to  be significantly affected by acid mine 

/ drainage. (Personal comnica t ion ,  Maryland Department o f  Hater Resources. ) 

Casselman River Statioqs 
i 

1 Average water qua1 i ty measurements varied s l i g h t l y  from s ta t ion  t o  

statten, with wider var iat ions occurring from one samplSng date t o  
t I another a t  the same station. 

I Hardness ranged between 10 and 108 mgfl, averaging from 16 t o  

50 mg/l. Sulfate values ranged from 9 t o  65 mg/l, and averaged between 

13and31 mg/l, The pH ranged from a low o f  4.7 a t  Stat ion 35 t o  a high 

of 7.7 a t  Statf on 37, averaging from 6.3 to  7.1. Stations located on the 

hrth Branch averaged s l i g h t l y  lower pH values than those f o r  main stein 

tasselman and South Branch stations. Total i ron  was present i n  trace 

munts, seldom exceeding 1 mg/l on any sampl Sng date, while averaging 



only 0 .I9 t o  0.46 mg/l . 
Turbidity was usually very low and measured less than 25 JTU on 

mst occas i ons . A1 kal i n i  t i e s  were due enti rely to b i  carbonates and 

weE low averaging less than 20 mgjl per station. Alkalinity values 

were s f  ightly lower a t  stations located on the Worth Branch than Fot- 

main stem and South Branch stations. Acidity values ranged from 0 to  

25 mg/7 and averaged from 2 to 8 mg/l. Conductance ranged from 30 t o  

200 nhoslcm, averaging 36 t o  131 mhos/cm. 

The average pH and total alkalinity values were slightly lower 

at stations located on the North Branch than for  Casselman and South 

Branch stations. The average acidities a t  stations on the North Branch 

were slightly higher than for  Casselman and South Branch stations. 

Tributary Stations 

Water quali ty characteris tics of  tributary stations were very similar 

to those found i n  main stem Casselman and Florth and SouUl Branches, and 

Mere wi thf n the normal range expected for  unpo? luted streams i n  Appalachia, 

BENTHIC FIACROf NVERTEBRATES 

IOUGHIBGHENY RIVER WATERSHED 

Benthic macrof nvertebrates collected f r o m  sample stations in  the study 

area are l isted in Table 5. The average values and ranges for  numbers o f  

Individuals per f t 2 ,  number of species, and diversity found a t  each station 

[ are presented in Table 6. Except for Station 13, benthos collections were 
! 
t attempted from a l l  sample stations. 

[ Benthic macroinvertebrates were collected f r o m  s i x  stations on the 

/I mln stem of the Youghiogheny River and one station each was located on 

t nine tributary streams. 



A total o f  15 major taxonomic categories o f  macroinvertebrates were 

identified durt ng the study from the Youghi ogheny R i  ver watershed. The 

' mjor i ty  o f  macroinvertebrates col lected belonged t o  insect  orders, which 

, comprised from 86 t o  99% o f  the, faunal composition a t  each station. Based 

upon a l l  col lect ions from each statiot i ,  Diptera accounted f o r  43%, 

T r i  coptera 261, and ~~hemeroptera  14% o f  *he faunal compos i tlon.  

The average number o f  species found a t  stations on the YoughIogheny 
I 

Rlrer rhnged from 12 (range 10-14) a t  Stat ion 9 t o  21 (range 16-26) a t  

I I hatioh 4. The number o f  ind iv iduals / f t2  ranged from an average o f  12 
I '  

(range 7-22) a t  Stat ion 9 t o  91 (range 68-117) a t  Stat ion 7. Diversi ty 

i averaged from 1.51 (range 0.86-1.95) a t  Stat ion 7 t o  2.13 (range 1.87-2.40) 

! 
1 

their  was considerable var ia t ion i n  ind iv idual  values from date to 

1 8te and a lesser variation i n  the average values f o r  number o f  indiv iduals/  

/ ft2, number o f  species, and d i ve rs i t y  from s ta t i on  t o  stat ion. 
I 

/ No discemable trends are apparent wi th  locat ion o f  stat ions 

/ except that the smallest number o f  ind iv iduals / f t2  and number o f  species 

I occurred a t  Stat ion 9. Stat ion 9 was located several hundred feet below 

Laurel Run (Cre l l in)  whrch i s  the largest  contr ibutor o f  ac id mine 

; drainage t o  the Yough i ogheny R i  ver watershed. The smallest d i ve rs i t y  

nss measured a t  Stat ion 7 located a short distance downstream from the 

1 ~Tt t le  YougHogheny River which i s  pol luted by untreated domestic sewage. 



~ r i  butary Stations 

Benthic data from t r l bu ta ry  streams are based on one sample per 

station. The smallest number of species taken was 2 a t  Stat ion 14 

(White Rock Run) and the 1 arges t was 25 a t  Stat ion 16 (Sang Run). 

~ ~ d j ~ i d ~ ~ l ~ / f $  var ied from a low o f  1 a t  Stat ion 14 t o  2.77 a t  Stat ion 

20 (Bear Creek). Stations wi th  the lowest number o f  species, indiv iduals/  

, ft2, and d ivers f ty  were a l l  located on streams receiving s ign i f i can t  

amounts o f  ac id mine dralnage . 
CHERRY CREEK UATERSHED 

The benthic macroinvertebrates col lected a t  the Cherry Creek Stat ion 

are shown i n  Table 7, The average values and ranges f o r  number o f  i n -  

dividuals/ft2, number o f  species, and species d ivers i ty  found a t  each 

station are presented i n  Table 8. 

Benthi c macroinvertebrates were col lected from one s ta t1  an on Cherry 

Creek. Two samples were made a t  th i s  s ta t ion  and seven major taxonomic 

categories o f  macroinvertebrates were collected. Trtcoptera accounted 

, for 66% and P I  ecoptera f o r  22% o f  the benthic fauna collected. Other 

insect and non insect groups appeared i n  about equal numbers. 

Seven species o f  macroinvertebrates were taken on both sampling 

dates. The number o f  ind iv idua ls / f t2  fo r  the two samples were 3 and 6, 
' and d ivers i ty  was 0.94 and 1.53. 
I 

i. 
: CASSELMAN RIVER k!ATERSHED 
I 

1 The benthic macroinvertebrates col lected a t  each s ta t ion  are shown 

j i n  Table 9. Average values and ranges f o r  number o f  indiv iduals 1 ft2, 
I 

[ number o f  species, and species d i ve rs i t y  a t  each s ta t ion  are presented i n  

! Table 10. Except f o r  Stat ion 40, benthos col lect ions were attempted 



from a i l  sample stations, 

Benthic samples were collected from I3  stations in the Casselman 
I 

Riker watershed. Two stations were located i n  the main stem Casselman , 
four on the North Branch Casselman, and two on the South Branch. Five 

I additland1 stations were located on tributary streams. 

Fifteen major taxonomic categories of macroinvertebrates were 

, identified. Based upon a l l  collections from each station, insect orders 

i dmfnated the collections by comprising 80 to  99% of a l l  the organisms 

j In  the combined samples, Individual 1y the other taxonomic groups seldom 

: comprised as much as 1% of the macroinvertebrate collections, Tricoptera 

1 predomtnated over a l l  other groups w i t h  65% of a l l  macroinvertebrates 
I 

/ collected belonging t o  this order. Diptera were the second most abundant 
I 

I group, accounting for  16%, and Ephemeroptera were t h k d  w i t h  10%. 
I 
I 
I 
I Casselman and Horth and South Branch Stations 

1 There was considerable variation i n  the average number of individuals, 1 ftz and diversity from station-to-station and a smaller station-to-station 

variation for average number of species. There was a1 so a wide variation 

fmm date to date fo r  the above measurements. 

The average number of species a t  stations on the main stem Casselman 

&d North and South Branches varied from 11 (range 2-16) a t  Station 33 

to 28 (range 24-32) a t  Station 38. The number of fndividuals/ft2 varied 
- 

fwm an average 10 (range 1-26) a t  Station 33 t o  105 (range 43-250) a t  

Station 31, Diversity averaged from 0 J 2  f range 0.61 -0.90) a t  Station 36 

ta 2.22 (range 1.59-2.71) a t  Station 35. 

Tributary Stations 

These stations had statfon-to-statilon vartation similar  t o  stations 



on the main stem Casselman and North and South Branch Statfshs . The 

average number o f  species varied from 16 (range 8-23) a t  Stat ion 42 t o  26 

(range 17-42) a t  Stat ion 41. 1ndividuals/ft2 averaged between 22 

[range 8-36) a t  Stat ion 43 t o  57 (range 5-109) a t  Stat ion 39, Divers i ty  

varied from an average o f  1.13 (range 0.84-1.37) a t  Stat ion 41 t o  2,39 

(range 2.18-2.60) a t  Stat ion 43. 

FISH FAUNA 

YOUGHIOGHENY RIVER 

The f i s h  co l lect ions .from each s ta t ion  are l i s t e d  i n  Table 11 , 

Average values and ranges f o r  number o f  f i s h  caught, number o f  species, 

and species d i ve rs i t y  by stat ions are presented i n  Table 12. Except 

for Station 6, f i s h  col lect ions were attempted a t  a1 1 stations, 

Collections o f  f i s h  were attempted a t  s i x  stat ions on the main 

stem of the Youghiogheny River and from nine t r i bu ta ry  stations. A t o t a l  

of 18 species and s i x  famllies o f  f i sk were col lected f r o m  the YoughSogheny 

River watershed. The largest  group o f  f i s h  represented a t  nearly a l l  

stations were Cyprinidae, accounting f o r  from 33 t o  50% of the f i s h  

rpeeies caught and from 32 t o  87% o f  the numbers caught. 

Youghi ogheny River Swt ions 

The average number of species caught varied from 0 a t  Stat ion 9 t o  

j 9 (rang6 8-10] a t  StatSon 3. The number o f  f i s h  taken averaged from 0 

at Station 9 t o  289 (range 111-466) a t  Stat ion 3. Divers i ty  ranged from 

an average o f  0 a t  Stat ion 9 t o  1,69 (range 1.56-1.81) a t  Stat ion 10, 

Their was l i t t l e  var ia t ion I n  number o f  species and d ivers i ty  between 

. stations wi th  the exception o f  Stat ion 9 (Cre l l in) .  No f i sh  were caught 

nor observed a t  t h i s  station, which was located a few hundred fee t  below 

Laurel Run. 



Tributary Stations 

Tributary streams were small , and except for Station 11 where brook 

and rainbow trout were captured, the species composition was largely 

minnow and sucker species. A t  four tributary stations (12, 13, 14, 18) 

na fish were captured nor observed. The number of species a t  other 

tm'butary statlons varied from 2 a t  Station 15 to 8 a t  Station 11, 

Diversity ranged from 0.38 a t  Station 15 to 1.56 a t  Station 20, 
I 
1 

CHERRY CREEK tJATERSMED 

I 
I Fish collected from the Cherry Creek Watershed are shown i n  Table 13. 
I 

, Average values and ranges for number of fish caught, number of species, 
1 

I and species diversity are presented i n  Table 14, 

Fish collectfons were made from one station on Cherry Creek which 

i nar located just above Deep Creek Lake. Th i s  station (21) was sampled 

I three timer over a three year period w i t h  t h e e  species of fish f rom 
t 

i three families being taken. 
I 

1 The number of species collected on each sampling date ranged fm 
1 

1 to 3, number of ftsh caught ranged from 2 to  19, and diversf ty ranged 

i 
fmO to  0.95. The fIsh collected from Cherry Creek were not distributed 

throughout the 400-ft sample length, b u t  were concentrated in a shallow pool 

wtthin 200 f t  of Deep Creek take and a t  the fwer  end of the station. This 

wuld indicate that Cherry Creek i n  the area i s  not suitable for a resSdent 

fish population and that the fish caught were lake residents that had 

temporarily moved into Cherry Creek. 

CASSELMlW RIVER WATERSHED 

The fish collections f r o m  each station are listed in Table 15, 

Average values and ranges for number o f  f ish caught, number of species, 

and species diversity by station are presented i n  Table 16. Except for 



I Station 43, f i s h  co l lec t ions  were attempted a t  a l l  s ta t ions.  
L 

1 Collecttons o f  f i s h  were made from two s ta t ions on the main stem 

1 of the Casselman River, fou r  from the North Branch Casselman, and two 
I 

from the South Branch Casselman, Four s ta t ions were located on 

1 tributary streams . 
I 

I A t o t a l  o f  16 species and 6 fami l ies  o f  f i s h  were co l lec ted from 

1 the Casselinan River watershed. The dominant group o f  ff sh were 
I 
/ Cyprfnidae, accounting f o r  from 33 t o  66% o f  the f i s h  species caught. 

Smallmouth bass were the only game f i s h  caught and they were found on ly  

a t  Statjon 41. Three panf i sh species, rock bass, pumpkinseeds, and 

yellow perch were taken w i t h  rock bass bet ng the most abundant and most 

widely distr ibuted.  

Casselman River Stat ions 

The average number o f  species var ied from 4 (range 2-61 a t  Stat ion 34 

t~ 9 (range 7-1 I )  a t  Stat lon 9. The number o f  f i s h  caught ranged f r o m  22 

h e  sample) t o  an average o f  198 (range '122-297) a t  Stat Ian 32. D ivers i t y  

averaged from 0.82 (range 0.56-1.14) a t  Stat ion 34 t o  1.75 (range 1.60-2.16) 

a t  Station 32. 

Diversf ty and number o f  species were lowest a t  s ta t ions i n  the North 

Branch which receives the greatest  amount o f  ac id  mine drainage and were 

highest a t  stat ions from the main stem Casselman. The d i v e r s i t y  values 

fm North Branch Stat ions were low whi le  the values from main stem s ta t ions  

were intermediate i n  range. 
I 
1 

I Tributary Stat ions 
I 

i The species composition was s i m i l a r  a t  t r i b u t a r y  s ta t ions t o  Casselman 

' River stations. The number o f  species a t  t r i b u t a r y  s ta t ions ranged from 4 I' 
a t  Station 40 t o  9 a t  Stat ions 39 and 41. The number o f  f i s h  caught a t  



I 
each s ta t ion ranged from 50 a t  Stat ion 40 t o  292 a t  Stat ion 41, Divers i t y  

I ! 
ranged from 0.96 a t  Stat ion 40 t o  1.90 a t  S ta t ion  39, 

i 

i DISCUSSION 
I 
I I .s;l? 
' YOUGHZOGHENY R IVER WATERSHED I 
1 Except f o r  Stat ion 9 (Cre l l  in), s ta t ions  located on the main stem 
I 
I 
I o f  the Yowghiogheny River had water q u a l i t y  character is t ics  s i m i l a r  t o  the 
I 
I ' usual values f o r  unpolluted waters i n  Appalachia (Table 16). Total  alka- i 
/ l i d i t i es  were low a t  a l l  stat ions, w i t h  only infrequent values measured 

1 ' above 2 0  mg/l. No f i s h  were co l lec ted  a t  Stat ion 9, and the abundance 
I 

of  macroinvertebrates was lowest a t  t h i s  s ta t ion.  The average species t 
/ d i v e r s i t y  f o r  benthos a t  S ta t ion  9 was 1.70 and was lower than a t  o ther  

stations except Stat ion 7 w i t h  an average value o f  1.51. 

I n  order t o  compare the  faunal composition a t  s ta t ions  a f fec ted by 

acid mine drainage w i t h  what could be expected from unaffected areas, 
: 

the following f igures were compiled from selected s ta t ions from streams 

not affected by ac id  mine drainage i n  Garret t  and A1 legany Counties. 

i 

Ben t h i  c Macroinvertebrate 

1ndiv iduals/ f t2 
Mumber o f  species 
Species divers4 ty 

Fish - 
Mumber o f  i n d i  v t  dual s 
Number of species 
Species d i  vers i  ty  

Average. and Range 

The average values f o r  number o f  i n d l  v i  duals, ind iv idua l  s/ f t2,  number 

of species, and species d i v e r s i t y  were s l i g h t l y  less than the average 

values found i n  s ta t ions  unaffected by ac id  mine drainage, bu t  were w i t h i n  

. the range o f  expected values. Exceptions were S ta t ion  7 w i t h  99 benthic 



I 

I 15 
I 
I 
1 

t organfsms/ft, and Station 3 which bad an average of 9 fish species and 289 
I 

I indivi dual s)sampl e . 
I I t  i s  apparent that acid mine drainage has l i t t l e  affect on water 

quality, and benthic and fish populations of Youghiogheny main stem 

stations, except a t  Station 9 and pbssibly Station 7. The Youghiogheny 

River has improved condiderably since 1950 when i t  was polluted as f a r  

down river as FrSendsvil l e  (Reppert, 1964), and considered practi call y 

lifeless, b u t  w i t h  no pre-acid mine studies available I t  i s  d i f f i cu l t  to  

determine whether water qual i ty and aquatic population have attained the 

conditions found before coal mine pollution. I t  i s  significant that 

smallmouth and largemouth bass and trout species are doing well i n  the 

lower reaches of the Youghiogheny River. 

The effects of acid mine drainage on tributary streams was most 

noticeable a t  Station 14 (White Rock Run) which had a pH of 3.9, a low 

nthic standing crop of 11 f t 2 ,  a divers1 ty of 0.59, and no fish popula- 

on, Stations 12, 13, and 18 which were also affected by acid mine 

drainage had much higher diversity values than Station 14 for  benthos, 

but was also devoid of f ish l i fe .  

CHERRY CREEK MATE RSHED 

Based on water quali ty measurements, and benth? c macroinvertebrate and 

fish collections from Station 21, the overall quality of the habitat 

of Cherry Creek must be considered as being poor. 

As far  as water qual i ty i s  concerned, pH was the most 1 i m i  t i n g  

?actor averaging only 4.3. Other water qual i t y  parameters were simi l a r  

to values usually found i n  unpolluted waters i n  Appalachia, 

The average standing crop (4/ft2) and average diversity (1 2 3 )  of 



benthic macroi nvertebrates was 1 ow, when compared t o  average standing 

crops and species d ivers i ty  values found i n  unpol 1 uted western Mary1 and 

streams. 

Fish populations were apparently more severely a f f ecbd  by acid 

mine drainage than benthic populations with an average o f  9 f i s h  per 

collection and an average d ivers i ty  o f  only 0.54. I n  unpolluted western 

Maryland streams a diversi  t y  ranging from 1.21 t o  2.53 (average 1.74) was 

found. 

Further indicat ion o f  poor f i sh  habitat i n  Cherry Creek i s  the fac t  

that f i sh  collected were concentrated i n  a pool a t  the lower end o f  the 

400-ft long sample section located j us t  above Deep Creek Lake, and that  

they were atypical f ~ r  the boulder r i f f l e  habitat o f  Cherry Creek. Minnows 

I and sculpins which would be expected from a stream l i k e  Cherry Creek were 

I not found, but instead, the col lect ion consisted o f  ye1 low perch and 
I 

I one specimen each o f  chain pickerel and smal lrnouth bass. 
I 

I CASSELMN RIVER WATERSHED 

Water qua1 i t y  values, and benthic macroinvertebrates and f i sh  popula- 
I 

I 
I tions appear t o  have recovered t o  pre-acid mf ne drainage levels, except i 
I possibly a t  the statlons located on the North Branch Cassetrnan where pH 
I 

. values below 6.0 wen? measured. 

The f i sh  populations i n  the North Branch are apparently affected t o  

some extent, as indicated by lower species d ivers i ty  values than other 

Carselman River stations averaging less than 1.00, compared t o  an average 

o f  1.74 from unpol lu ted water. Further evidence that  acid mine drainage 

1 my s t l l l  a f fec t  f i s h  population i n  the North Branch i s  the fac t  that  on 

30 April 1970 no f j s h  were caught a t  Station 33 and pH values were 1 ow 

through the preceding wtnter. 



The benthic macroinvertebrate fauna o f  North Branch stat ions were 

hot evidbntly af fected by acid mine dratnage as Sndicated by standing 

crops, number of specfes, and d j ve rs i t y  ind ic ies equal t o  o r  be t te r  

: than found a t  other Casselman River stat9ons and s im i l a r  t o  values found 

i n  streams unpolluted by ac id mine drainage. 

Before ac id mine po l l u t i on  s tar ted i n  the 19401s, smallmouth bass 
I 
I and trout specles (brook and rafnbow t rout )  were commonly caught i n  the 

' Casselman River. Following acid mlne pol lut ion, bass and t r o u t  popula- 
I ' kions were el iminated and never have become reestablished. 

I 

I Based on abundance and d i ve rs i t y  ind ic ies  from stat ions on the 
I 

/ Casselman River, benthi c and f i s h  population appear t o  have recovered 
I 

I to pre-acid mine conditions. However, sJnce no studies were conducted 

1 prior t o  acid mOne drainage i n  the Casselman R i  velr, it i s  d i f f l  cu? t t o  

assess the levels o f  recovery and f igures can only be compared t o  what 

I s  found i n  unpolluted water i n  Garrett  and Allegany Counties. 
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) FIG, 1, Youghiogheny and Cherry Creek Watersheds 



F 
i 
I Table 1. Sampl lng  stat ions and 1 ocations . 
i 

I 

Mary1 and 
Coordi nates Location 

I Youghi ogheny River Watershed 

Youghiogheny RS ver 
Friendsvi 11 e Is1 and 

Youghiogheny R i  ver 
Sang Run 

4 625-120 Youghiogheny RS ver 
Hoyes Run 

7 589-1 16 Yough i ogheny R i  ver 
Herr i  ngton Manor Road 

Youghiogheny River 
Crel 1 i n  

Youghiogheny River 
Underwood 

Buffalo Run 
Buffalo Run Road 

Laurel Run 
Trap Run Road 

Trap Run 
Trap Run Road 

Whtte Rock Run 
Rjver Road 

S a l t  Block Run 
R i  ver Road 

Sang Run 

Snowy Creek, Brldge a t  
Snowy Creek Road 

Laurel Run, Bridge a t  
C r e l l i n  Mine Road 

M i  11 Run, Mf 11 Run Road 
below Go,i R t .  53 .: 

Bear Creek, Bear Creek Road 
near U.S . 219 



i Table 1. (cont 'd). Sampling s ta t lons  and locations. 

I Station Mary1 and 
I Number Coordinates Location 

Cherry Creek Hatershed 

Cherry Creek, Bridge on 
Meadow Mountain Road 

Cpsselman R i  ver Watershed 

Casselman River, 1.0 miles south of 
Pelnnsyf vani a-Nary1 and s t a t e  1 ine 

Casselman River 
U. S ,  Route 40 

North Branch Casselman River 
Maryland Route 495 

North Branch Casselman River 
Durst Road 

Morth Branch Casselman River 
Dung H i  11 Road 

North Branch Casselman River 
Pleasant Val ley 

37 65%-187 South Branch Casselrnan River, just 
I a b o ~ c o n f l u e n c e  wi th  North branch 
I 

: 38 667-1 84 South Branch Casselman River 
I !.logart Mine Road 

' 39 676-186 Shade Run a t  Route 495 
I 

Headow Run below 
L i  ttl e Fkadow Lake 

Piney Creek a t  
Mi 1 helm Road 

Big Laurel Run 
Jennings Road 

L i t t l e  Laurel Run 
Jennings Road 


