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A comparison of fish surveys made in 1908 and 1998 
of the Potaro, Essequibo, Demerara, 

and coastal river drainages of Guyana 

Michael Hardman""' ""****, Lawrence M. Page,,"1 ******, Mark H. Sabaj *'**, 
Jonathan W. Armbruster***, and Jason H. Knouft *,>t*** 

In 1908, Carl H. Eigenmann traveled within Cuyana to study its fishes. In 1998, we rcsampled fishes in the arcas 
visited by Eigcnmarm. We sampled 11 of the 18 localities surveyed in 1908 and five locali ties near the remaining 
seven. Eigenma nn reported a tota l of 336 species from Guyana, of which 258 were represented by voucher 
specimens and were taken from areas in whkh we sampled . We collected a total of 270 species. The comparison 
of species richness detected by each survey revcilled nearly identical rcsults at almost all sites, except nea r 
Georgetown where fewer species were detected in 1998. The lower species richness around Georgetown may be 
attributed to environmental degrada tion ilssociated with a nearby urban population. Except for the Georgetown 
area, enviromnental degradation was locali zed, and species diversity was similar to that in 1908. This study 
increases the nu mber of freshwater fi sh species known from Guyana by 47, and potentially by 73. An exa mination 
of species distributions in the Potaro and Essequibo Rivers revea led an upstream limit to more than 40 % of all fish 
species at Tumatumari cataract. 

Introduction 

In 1908, Carl H . Eigenmaml, one of the pre-emi
nent ich thyologists of his time, traveled by boat 
into the interior of Guyana l= British Guiana} to 

collect and study fi shes in the Essequibo River 
basin. He recorded the localities and collections 
of fi shes made on the journey in his 1912 book 
The Fishes of British Guialla. In the book are de
scriptions of 360 nominal species of fishes of 

.. 

"""" 

Illinois Natural History Survey, 607 E. Peabody Drive, Cha!1)paign, Illinois 61820, USA. 
Present address: Academy of Na tural Sciences, 1900 Benjamin Frankli n Parkway, Phi ladelphia, PelUlsy lva
nia 19103, USA. E-mail : sabaj@discovery.acnatsci.o rg 
Departmen t of Biolog ical Sciences, Auburn UniverSity, 101 Cary Hall, Auburn, Alaba ma 36849, USA E-mai l: 
annbrjw@ma ll ard.duc.auburn .edu 
Prescnt address: Department of Biology, Campus Box 1137, Washington UniverSity, St. Louis, MI 63130, 
USA E-mail: knouft@biology2.wust l.ed u 
Present add ress: Department of Ichthyology, Natural History Museum of Los Angeles County, 900 Exposi
tion Boulevard, Los Angeles, CA 90007, USA E-Mail: mhardman@nhm.org 
Present address: Florida Museum of Natu ral History, Uni versity of Florida, Gainesville, FL 32611, USA. 
E-mail : lpagel@pop.ufl.ed u 

lchthyol. Explor. Freshwaters. VoL '13, No_ 3 



226 

Fig. 1. Guyana: Kaiteur Falls. These waterfalls pose an upstream limit to approximately 25 % of fish species 
reported from Potaro River. Photograph by L. M. Page. 

which 128 were diagnosed as species new to 
science (Eigenmann, 1912). 336 of the 360 species 
are currently considered valid. 

In 1998, we repeated Eigenmann's journey, 
collecting in the same drainages and often at the 
same localities in an effort to provide more infor
mation on the poorly known fishes of Guyana. 
The pr imary objectives of ou r trip were to resam
pte the fishes and detect changes in diversity in 
areas visited by Eigenmann 90 years earlier, search 
for species not reported in 1908, and add new 
dist ributional information to the growing body 
of knowledge on South American fi shes. We also 
wanted to compare environmental conditions 
now with those observed by Eigenmann. Al
though Guyana is one of the least developed 
countries in South America, gold and d iamond 
mining is widespread. Mining can be devastat
ing to aquatic environments because the process 
releases large amounts of sediment and toxic sub
stances (e.g., mercury). 

Material and methods 

The drainage basins we sampled were the same 
as those visited by Eigenmann (see Table 1 for a 
sum mary of Eigenmann 's collection Sites): Coastal 
Streams (referring to small river systems near 
Georgetown d raining into the Atlantic Ocean), 
Demerara Rive r, Essequibo River, Lower Potaro 
River, and Upper Potaro River. The Upper and 
Lower Potaro rivers are separated by Kaiteur 
Falls, the highest single-drop fall s (226 m) in the 
world (Fig. ] ). 

Our collecting efforts, measured by the number 
of sites visited in each drainage basin, were sim
ilar to the acti vi~es of Eigenmann (Table 2). We 
sampled 11 of the 18 localities sampled by Eigen
mann and five localities near the remaining sev
en (Fig. 2). We were unable to collect at some of 
the localities visited by Eigenmann because of 
permit restrictions related to lands owned by 
Amerindians, and we were not permitted to col
lect in Kaiteur National Park (called Savannah 
Land ing by Eigenmann). Unlike Eigenmann, we 
did not sample the Essequibo River upstream of 
its confluence with the Potaro River. 

Hardman et al.: Guyana fish surveys 

Eigenmann collected 
60 m in length and by 
natural ichthyocide eXltra<:ted 
(Derris elliptica), a plant 
American Indians have, 
of years, used hiari to catch 

We relied almostexdusively 
we accompanied Alnerindianj 
while they collected fishes 
of our collections were made 
now seines with 3.2 mrn 
bag seines with 4.8 nun 
were sampled by dragging 
and into the side of a stream 
or gravel bar. Riffles and 
holding a minnow seine' 
otherwise dislodging 
materials a short distance 
Floodplain pools and other 
were sampled with dipnets. 
lected were identified to 
ited atthe fllinois r-Jatur,J! J-clist<J 
Auburn University 
Study of Biological Di've",sitv 
Guyana (UG / CSBD). The 

Ichthyol. Explor. Freshwaters, Vol. 13, 



( 

Fig. 2. Localities sampled in Guyana, 1998. 

Eigenmann collected fi shes with seines up to 
60 In in length and by poisoning fishes with a 
natural ichthyocide extracted from roots of hiari 
(Derris elliptica), a plant native to Guyana. South 
American Indians have, presumably for hundreds 
of years, used hiaTi to catch fi shes. 

We relied almostexclusivc1y on seines, although 
we accompanied Amerindia ns near Chenapou 
while they collected fishes using hiari root. Most 
of OUf collections were made with 3.0 x 1.5 m min
now seines with 3.2 mm mesh or with 9.0 x 1.8 m 
bag seines \vith 4.8 mm mesh. Pools and runs 
were sampled by d ragging seines downstream 
and in to the side of a stream bank or onto a sand 
or gravel bar. Riffles a nd rap ids were sampled by 
holding a minnow seine in place while kicking or 
otherwise dislodging stones and other subs trate 
materials a short distance upstream of the seine. 
Floodplain pools and other small bodies of water 
were sampled with dipncts. All individuals col
lected were identified to species and were depos
ited at the Illinois Natural History Survey (INHs), 
Auburn University (AU), and the Centre for the 
Study of Biological Dive rsity at the University of 
Guyana (UG j CsBO). The Catalog of Fishes (Esch-
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meyer, 1998) was used to provide the taxonomy 
on ,·vh ich this study was based. 

Eigerunruu1's specimens are located in several 
museums. Many of his type specimens are housed 
at the Field Museum of Natu ra l History (FMNH ). 
In making our identificat ions, we examined aU of 
his characiform types and many other specimens 
at FMNH, and specimens at the Academy of 
Natural Sciences of Philadelphia and the Califor
nia Academy of Sciences. Eigenmann purchased 
a large number of specimens in markets in Geor
getown. We purchased only a few because local
ities ,",,,here the specimens had been captured usu
ally could no t be confirmed with certainty. 

For our comparison of species richness in the 
two surveys, we did not include 5 species report
ed in the 1908 survey that were found only at 
sites we did not sample, (e .g., Essequibo River 
sites upstream of its confluence with the Potaro 
River; Konawaruk and Warraputa Cataract). Fur
thermore, we did not include 23 species in the 
1908 list that were not represented by voucher 
specimens because their identifications or locaU
ties could not be verified. 



228 

Table 1. Summary of collections reported in Eigerunann (1909, 1912) including approximate locations, habitats 
sampled, sampling methods, primary collectors and dates. 1 Information from Eigenmann (1909: 5). 2 Eigenmann 
did not sample Aruataima Cataract himself due to heavy rains; species collected in the cataract were described in 
Eigenmann (1909). 

geographic region, 
site names (numbered) 
and collection localities (italics) 

habitat and sampling efforts 
(if specified) 

Coastal streams and lower Demerara River 

1. Lama Stop-off, Maduni Stop-off, Seined canal, below dams on Lama 
and Cane Grove Corner and Maduni Creeks, and Lama Water 

Conservancy (reservoir) 

2. Georgetown Trenches 
Georgetown trenches 

Botanic Garden 

Seined vegetated trenches and canals 
(freshwater) and muddy pond 
(occaSionally brackish) 
Collected in trenches, drained one of water 

3. Georgetown Market and Harbor Presumably specimens from mouth 

4. Northwest Coast 
Multiple localities near Morawhan
lIa including Mora Passage, Aruka 
River, Koriabo Rubber Plantation, 
and lssorora Plantation 

Upper Demerara River 

5. Kumaka, Wismar, Christianburg 
Christiallburg, Wismar 
(including Freiheit l ) 

Klimaka 

6. Malali 

Essequibo River 

7. Bartica 

8. Rockstone, Gluck Island 
Rockstone 

Cluck Island 

9. Crab Falls 

10. Konawaruk 

11. Warraputa 

12. Packeoo 
(or Pacu Falls in the Rupununi) 

of Demerara River, esruaries and coast 
near Georgetown 

Presumably collected in coastal swamps, 
sloughs, trenches and canals 
(fresh and brackish water) 

Collected in Demerara River at Christianburg 
and Wismar, Christianburg canal, 
and local creeks 
Poisoned creek 

Collected in Demerara River in 
or near cataract 

Not specified 

Seined Essequibo River in rocks of stelling, 
environs of Rockstone including large beach 
and slough downstream 
Collected in small forest creek on large island 
in Essequibo River channel using fish fence 
and poison 
Seined and poisoned above, in, and below 
falls of Essequibo RiVer at night 
Poisoned backwater pool opposite mouth 
of Kona,·varuk River 
Poisoned small, rocky branch 
of Warraputa Cataract (Essequibo River) 
Not specified 

primary 
collector 

date 
(1908 unless 
specified) 

Eigenmann Sep.15-19 

Eigenmailll Sep.9-14 

Shideler Between 
Oct. 19 - Dec. 

Eigenmann Sep. 9-14 and 
Nov. 11 - Dec. 

Shideler Between 
Oct. 19-Dec. 

Eigenmailll Between Sep. 
24-29, Oct. 3 

Eigenmann Behveen Sep. 
24-29, Nov. 10 

Shideler Betw"een Sep. 
24-29 

Shideler Between Oct. 
19 - Dec. 

Eigenmann Sep. 29 - Oct. 2 

EigenT~ann Sep. 30 

Eigenmann Nov. 4-7 

Eigenm.alU1 Nov. 6 

Eigenmailll Nov. 6 

Grant 1908-19101 
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13. Rupununi, Twoca Pan 
Multiple localities including 
Rupununi opposite Massara 
Lnnding and Twoca Pan (befweel 
Rupununi and Pununike) 

Lower Potaro River 

14. Tumatumari 

15. Potaro Landing 

16. Kangaruma 
17. Erukin 

18. Amaruk 

19. Waratuk 

20. Tukeit 

Shrimp (Orimetuk) Creek 

Upper Potaro River 

21. Savailllah Landing 

22. Holmia 

Two hours below Holmia l 

23. Aruataima 

Amazon Basin 

24. Maripicru (branch of Ireng 
River betw"een Wontyke and 
Karakara above Karona Falls 

25. Chipoo Creek (tributary of 
Ireng River between Karakar 
and Rupununi) 

26. Nickaparoo (or Nickaparu 
Creek, a branch of the Ireng 
River, location unknown) 

Additional sites 

Papan, near Eworora 
Creek between Rapoo 

and lower falls 
Gattuck Creek, Potaro Highland 
Yakeatonuk Fall, Potaro River 

Tchthyol. Explor. Freshwaters, Vol. 1~ 



229 

13. Rupunun i, Twoca Pan 
Multiple localities iI/eluding Not specified Grant 1908-1 910 ' 
Ruplllllmi opposite Massara 
Lalldillg and Twoca Pan (between 
Rupullulli and PUll/mike) 

Lower Potaro River 

14. Tumatu ma ri Seined Potaro River in cataract and on sand Eigemnann Oct. 7·9 

15. Potaro Landing 

16. Kangaruma 
17. Erukin 

18. Arnatuk 

19. Waratu k 

20. Tukeit 

Shrimp (Orimeillk) Creek 

Upper Potaro River 

21 . Savanna h Land ing 

22. Holrnia 

Two hours below J-lolmia' 
23. Aruatai ma 

Amazon Basin 

bars above and belov,' cataract, and creek 
entering Potaro River from north below 
the cataract 
Poisoned creek near landing 
Not specified, 
probably in creek near landingl 
Incidental fi shing in Potaro River 
Night fished Erukin Creek near confluence 
with Potaro Ri ver 
Poisoned Erukin Creek 
Seined Potaro River on sand bar helow 
Amatuk Cataract 
Poisoned above Amatuk Ca ta ract on island 
and in rocky brandl of Pota ro River below 
cataract 
Not specified 
Poisoned small branch of W;lratuk CCltaract 
Collected in Potaro River 
Poisoned creek below land ing 
Poisoned small, h igh gradient creek or seep 

Not speci fied, probably collected in 
Potaro Ri ver 
Poisoned creek and collected in swamp 
above land ing 
Poisoned small creek belol" camp and 
received specimens taken locally by 
Amerindians 
Collected sand bank in Potara River 
Poisoned two creeks below Aruatai ma 
Cataract 
Coll ected in Aruata ima Cataract 

24. Maripicru (branch of Ireng Not specified 
River between Won tyke and 
Karakara above Karona Falls) 

25. Chipoo Creek (tributa ry of Not specified 
lreng River behveen Karakara 
and Rupunu ni) 

26. Nickapa roo (or Nickaparu Not specified 
Creek, a branch of the Ireng 
River, location un known) 

Additional sites 

Papan, near Eworora 
Creek between Rapoo 

and 100ver falls 
Gattuck Creek, Potaro Highland 
Ya keatonuk Fall, Potaro River 

Not specified 
Not specified 

Not specified 
Not specified 
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Shideler 
Shideler 

Eigenm ann 
Eigenmann 

Eigenmann 
Eigenmann 

Ei genmann 

Eigenm ann 
EigenmalUl 
Eigenmann 
Eigenmann 
Gra nt 

Eigenmann 

Eigenmann 

Eigenmann 

Eigenmann 
Eigenmann 

Grant 

Grant 

Grant 

Grant 

Grant 
Grant 

Grant 
Grant 

Oct.]] 
Behveen 
Oct. 19 - Dec. 
Oct. 14-15 
Oct. 15 

Oct. 31 
Oct. 16 

Oct. 30-31 

Oct. 16 
Oct . 30 
Oct. 17 
Oct. 29 
Oct. 30 

Oct. 18-19 

Oct. 27-29 

Oct. 20-26 

Oct. 20-26 
Oct. 20-26 

1908-1909' 

1908-1910 ' 

1908-1910 ' 

1908-1910' 

1908-1910 ' 
1908-1 910' 

1908-1910' 
1908-1910' 



Coastal Demerara Essequibo Lower Potaro Upper Potaro 
Streams River River River River 

Fig. 3. Comparison of species richness fOT the five river 
basins surveyed. 

Table 2. Localities surveyed in Guyana and numbers 
of species collected in 1908 and 1998. 

drainage number difference 
of species [% of 1908] 

1908 1998 

Coastal Streams 68 44 65% 
Georgetown Canals 40 10 25% 
Lama + Maduni Rivers 46 36 78% 

Demerara River 90 88 98% 
Linden (river, nearby creeks) 94 60 67% 
Malali 24 
Madewini River 34 
Land of Canaan 15 

Essequibo River 152 149 98% 
Rockstone 131 132 100% 
32mi. SSW Rockstone 58 
Crab Falls 77 

Lower Potaro River 131 132 101% 
Tumatumari 82 98 120% 
Potaro Landing 39 
Kangaruma 15 
Erukin 24 
Amatuk 42 31 76°;', 
Waratuk 16 42 263% 
Tukeit 32 20 63% 

Upper Potaro River 20 22 110% 
Savarmah Landing 14 
Chenapou (Holmia) 16 4 25% 
Chenapou Cataract (Aruataima) 15 12 80% 
Oung and Chenapou Creeks 9 
Amick Creek 11 

Total number of species 258 270 105% 
Total number of sites 18 16 89% 

Results 

Species collected in 1908 and 1998 are listed by 
family and drainage basin in Table 3. In terms of 
the total number of species collected in each of 
the drainages, both surveys recovered similar 
results (Table 2; Fig. 3). At the drainage scale, the 
only large difference was found between sam~ 
pIes from Coastal Streams, where Eigenmann 
collected 68 species and we collected 44 species 
(a drop of 35%). Numbers of species from the 
Demerara River (90 in 1908, 88 in 1998), Essequi~ 
bo River (152 in 1908, 149 in 1998), Lower Potaro 
(131 in 1908, 132 in 1998) and Upper Potaro (20 in 
1908,22 in 1998) were nearly identical. 

Discussion 

Eigenmann reported a total of 336 species from 
Guyana that are currently considered valid. An~ 
other 73 species were added in our 1998 samples, 
of which 47 were described, bringing the total 
number of described fish species reported for 
Guyana from these two studies to 383. The 26 
undescribed species suggest a total of 409 (Ta~ 
ble 3). The possible 22 percent increase of the 
recent survey suggests that additional invento~ 
ries of the region are likely to further increase the 
number of species. Most of the species added 
were characiforms (characins), siluriforms (cat~ 
fishes), and gymnotiforms (knifefishes). 

As represented by voucher specimens, 258 
species were collected by Eigenmann in the areas 
we sampled (Table 3). We collected 270 species, 
an increase of nearly 5 percent. However, an ex~ 
amination of all specimens collected by Eigen~ 
mann, which we did not do, and comparison to 
the current taxonomy might reveal additional 
species in his samples. Eigenmann collected 74 
species in 1908 that we did not collect in 1998 
(Table 3). Single specimens represent 24 (32 %) of 
these and 41 species are represented by 3 speci~ 
mens or fewer, so at least 55 % of the 74 species 
unique to the 1908 survey could be considered 
rare or uncommon. Of the remaining 33 species, 
more than half are catfishes, most notably mcm~ 
bers of Loricariidae and Pimelodidae. Our col~ 
lecting efforts should have detected many of these 
fishes. Of the 86 species reported as unique to the 
1998 survey, 13 \vere also collected by Eigen~ 
mann from areas of Guyana not sampled in 1998 

Hardman et al.: Guyana fish surveys 
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Fig. 4. Comparison of 1908 and 1998 species ri chness by site for the Potaro-Essequibo River dra inage. Most 
dramatic truncation of species ricimcss within Potaro River appears to correspond to Tumatumari Cataract, rather 
than Kai tcur Falls. 

I 
19 species (8 %) occur throughout the drainage 

I 51 species (26 %) occur only below Kaiteur 

1

81 species (42 %) occur 
only below Tumatumari 

33 species (17 %) 
occur only 

between the falls 

2 species (1 %) occur only above both 
Tumatumari and Kaiteur 

I 

I 
9 species (5 %) occur I 

only above Kaiteur 

TumaOtumari 
Cataract 

Kaiteur 
Falls 

Upstream 

Fig. 5. Distribution of fish species with in the Potaro River, wit h limits correspond ing to Tumatumari Cataract and 
Kaiteur Fa ll s. 
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Fig. 6. Tumatumari Cataract, as seen from the north bank. This cataract poses an upstream limit to 42 % of fish 
species reported from the Potaro River. Photograph by M. Hardman. 

and, as such, represent range extensions. Of the 
remaining 73 species, 19 (26 %) were represented 
by single specimens and 33 species were repre
sented by three specimens or fewer, so at least 
45 % of the 73 species unique to the 1998 survey 
could be considered rare or uncommon. The sim
ilarity between the proportions of farc and un
common species suggests the two surveys were 
able to detect them with equal efficacy, and that 
this source of discrepancy may be attributed to 
sampling error. The remaining discrepancy is like
ly an artifact of a small sample size, but could 
represent natural fluctuations in stream-fish com
munities. In summary, Eigenmann's survey con
tained 74 species that we did not detect, and did 
not conta in 73 species that our survey did. If 
actual changes in fish communities of Guyana 
have taken place since 1908, thei r net effect has 
been very slight as judged by species richness. 

The number of species found in a stream 
generally increases as the size of the stream in
creases (Vannote et aI., 1980); thus, the usual pat
tern in species distributions is to find fewer spe
cies in smaller creeks and headwaters than in 
larger rivers. In agreement with this pattern, the 

numbers of species collected in the Potaro-Esse
quibo River basin were lower at upstream local
ities (Fig. 4). The 226m single-drop waterfall at 
Kaiteur (Fig. 1) appears to impose an upstream 
limit to approximately one-quarter of all fish spe
cies reported from the Potaro River. However, 
the importance of Kaiteur Falls as a limiting fea
ture to the dispersal of fi shes is eclipsed by the 
rather unexpected observa tion that over 40 per
cent of all fish species in this drainage have not 
been found above the ca taract at Tumatumari 
(Figs. 4-6 ). 

Geographic features such as large cataracts 
and waterfalls can prevent -the dispe rsal of or
ganisms living either side of those features and 
function as important barriers to gene flow. Us-

. ing data from 1908 and 1998, we examined the 
distributions of species in the Potaro River drain
age for distributional limits corresponding to the 
cataract at Tumatumari (Fig. 6) and waterfa lls at 
Kaiteur (Fig. 1). As can be seen in Figure 5, of the 
195 species now reported from the Potaro River, 
81 were distributed only below Tumatumari Cat
aract. Fifty-one species are limi ted upstream by 
Kaiteur Falls, and nine of the 29 species above the 
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Fig. 7. Land-based mi ning operation. a, High-pressure hoses used to erode and suspend soils; h, mercu ry
impregnated sluice filters adsorb gold pa rticles from soil suspension; c, processed SOil-suspension is returned to 
stream. Photog raphs by M. Hardman. 

fall s have not been found below them. 19 species 
occur throughout the Potaro River drainage. 33 
species appear to be limited to the river between 
Tumatuma ri Cataract and Kaiteur Falls. 2 species 
have distributions that are downstream limited 
by Tumatumari Cataract, but w hich also occur 
above Kaitcur Falls . 

Except for the area around Georgetown, envi
ronmental degradation in the areas surveyed was 
relatively localized. The numbers and identities 
of the fi sh species of the Demerara, Essequibo, 
Lower Potaro, and Upper Po taro Rivers found in 
this study are very similar to those reported by 
Eigenma nn. In contras t the lower numbers of 
species in coastal drainages near Georgetown in 
1998 appear to be a consequence of development 
and environmenta l degrad ation. In 1908, the pop
ulation of Guyana was approximately 250,000 
(Swan, 1958). Tn 1998, the population had grown 
to approximately 800,000, and most of the popu
lation was centered about Georgetown (Anonym, 
1998). Much of the coastal area has been devel-

Ichthyol. Explor. FreshwatcTs, Vol. 13, No.3 

oped for agriculture, and little natural landscape 
remains. Canals in this region appeared to be 
heavily polluted v{ith runoff from s treets and 
crop fields. 

Environmental degradation in some areas of 
the in terior was severe. Land-based mining ope r
ations (Fig. 7) involved the use of high-pressure 
water hoses, diesel engines, and mercury-impreg
nated screens to remove gold from local soil. 
Small streams draining the mining areas ran milky 
white and were devoid of fi shes. Larger streams 
receiving these effluents ana~ s treams in which 
mining was undertaken with dredges were also 
negati vely affected. HO\<\lever, the volume of wa
ter in the la rger streams seemed to dilute the 
impact from siltation, and the effluents did not 
appear to affect fishes for large distances. How
ever, the long-term impact from the chronic re
lease of mercury into the streams of Guyana may 
not be realized for yea rs to come. We were not in 
areas with extremely large mining operations, 
such as the one on the Essequibo River at Omai, 
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Table 3. Composite list of freshwate r fishes reported 
LeporilZlls lIigrotoelliatlls D E L Characidium sp. 52 

by Eigenmann (1908) and the present study (1998) in Pscudallos trimaClIlafu5 E Charax gibbosus C 
Coastal Streams, Demerara River and Potaro-Essequi- Schizodol1 jasciatlls I L ' Owrax hemigrammus 1 

bo River drainages of Guyana. Species are arranged by 
Erythrinidae 

Creagrutus melanzOlws 
C family according to Nelson (1994) and Ferraris & de Crenl/chus spi/tlrus 

Pinna (1999). Erythrilllls erythrilllls D' E L U Ctenobrycoll spilurus C 
Hop/erytl1ril1lls ullitaeniartls C' E U' Cynodoll gibbus 
Hoplins macrophthnll1llls D' E' L' Cynopotamus essequibensis drainage basin 
Hoplws malabariCllS C D E L' U' Dermatocheir calablepta 1 ~ 

Deuterodol1 potaroensis E e e Lebias inidae • Copella carsevenllCllsis 1 C' Gnathocharax stei/ldachneri2 ~ .i! .i! 
iii 2 0 0 0 NallllostOf1lllS beekfordi C' D E' L Hemigrammus ana/is ~ 0. 0. 

~ 
~ ·5 , 

~ NamlOs/omus eques 2 E' Hemigrammus be/lottii 2 • cr- " • E " ~ Nanllostomus harrisoni D E' Hemigrammlls cylindrieus 0 0 ~ 

.3 0-
U 0 • :J Hemigrammlls erytl/rozOIlUS C "' Nanllosfomus marginatus C' D E' 

Oasyatidae Nannosto11lllS trifasciatus E L Hemigramnlil s iota 
Para/rygon aiereba 2 E' Nall/lOstOIllIlS IIl1ifasciatlis E L' Hemigralllllllls ocellifer 
Potalllo/rygo/l Ilis/rix 1 E' Pyrrlllliina filamelltosa C D E L U Hemigrammlls orlhus 

Hemigrammlls rodwayi Osteoglossidae Ctenoluciidae HemigramnUls stictus OsfcoglosSlI1II bicirrl/OslIlII 0 ' E' BOlllel/gerella euvieri E Hemigrammus ullilineatus 
Engraulidae Gastero peled dae Hemigrammus d. iota 2 

Allchoviella gllianC1lsis E Carnegiella strigata C' D' E Hemigrammus Sp.2 
Anchoviella Sp.2 E' L' Gasteropelecus stemiela ' D' Hydro/yells annalus 2 

. , Pterel1graulis atherhlOides 2 D' Hydro/yell s tatallata 
Charaddae Hyphessobrycon eos Clupeidae AcalltllOcharax micro/epis E L Hyphessobrycol1 gr~~lis Rhinosardil/in nmnzonica 2 D' AcestrorllYI/c1ll1s falcatus C' D E L Hyphessobrycon 11I:111»1

2
US 

Hemiodontidae AcestrorhYllclzlIs falcirostris C' D' E Hyphessobrycon 1/IulOr 1 
Argolleetes seapl/laris 2 E' Acestrorhynchlls micro/epis C D E L Hyphessobrycol1 rosacells 
Bivibrmlchia protractila E AccstrorllYI1c1ll1s nasutllS I E' Illpiaba abramoides 
Hemiodopsis microlepis 2 E' Agoniatlls Irn/ecilllls 2 E' lup/aba essequibensis 
Hemiodopsis quadrimaCIIlaflls L Ammocryptochnrax latcra/is I L ' lupiaba mucrol1ata 2 
Hemiodopsis semitnelliatlls 1 E' Ammocryptocharax vil/io/ltle E' L' Illpiaba pill/wla 2 
Hemiodus lmimaCl/lafus C D E L Aphyocharax eryOzrllfUs D' E II/piaba polylepis . 

Aphyocharax melmlotlls I E' I upiaba pofaroeltsIs Curimatidae Asfyallax bimaculntus C D U' lupiaba d. lttil1or 2 Clirimaia cyprilloides C D E' Astynllnx gllinnensis E L' Leptocharacidium Sp.2 .. Cllrimatopsis cryptiC/IS C D E Astyallax mutator 2 L' Melallocharaeidium blellilw/des CypllOchnmx festivlIs D' E L Brittallichthys myersi 2 C' E' Melanocharacidium Sp. 2 Cyphocharax microcephalus 2 D' E' Brycoll fa/callis E L' 
Cyplwcharax spilufIIS D E L Brycon peSII D' E L' 

Metyllnis argenteus 
Prochilodus rubrotaeniatlls E L ' BrycollameriCIIs hyplwssol/ E' L 

Metyllnis hypsauchen 
MetYl1nis IUlla 2 Psectrogaster ciliata E Brycol/opS affinis D E L U Metylll1is mneulatlls 1 . . 2 ( Psectrognster esseqllibensis E L' Bryco1lops caudomacuiatlls D' E L U Microschemobrycoll caslqutare 

Anostomidae Brycollops gincopillii 2 L' Moenkhallsia browni 
A'lOsto/1/oides laticeps I E' Brycol/ops melanl/fIIS ·C D Moenkhallsia chrysargyrea 
AnoslOlIlllS alwstolllllS E' L Catoprioll mento I E' Moellkhall sia colletti 
At/Oslol1lus plicatlls 1 E' L' Cha1cells mncrolepidotllS E L Moellkhausia copei 
CaellOlropus labyrillthicus 2 E' ~haracidillm fascia/um 1 L' Moenkhallsia cotinho 
Cnenotropus macllloslIS E L' . ClJaracidill/1/ pellucidum I E' Moellkhallsia dichroura 
Clrilodus pUllciatlis E Clwraciriilllll pteroiries D' E' L' Moellkhausia georgiae 2 
Lncmolyta Sp.2 E' Cltaracieiilllll steil/dnehl/eri 1 E' Moenkhllusia graltdisquamis 
Leporilllls pellegril/i 1 E' L' CharaciriiulII tCl1ue 1 D' E' L' Moellkhallsia lepieiura 
Leporilllls arclls L Characieiium zebra 2 L' Moellkhallsia megalops I 
Lepori/ws fasciatlls L Characidilllll sp. 1 2 L' Moellklzallsia oligolepis 
Leporinlls friderici D E L Characiriilllll sp. 2 2 L' Moenkhallsia shideleri 
Leporilllls grmlli 2 L' Characiriilllll sp. 3 2 L' Moellkhnusia cf. dichroura 2 

Leporilllls macu/aflls L CharacidiuIII sp. 4 2 E' MocllkJlallsia cf. lata 2 
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ClJaracidiunJ sp. 5 2 L' Moellk1lallsia d. lepidunl 2 L' 
Charnx gibbosi/s C D E L My/ells rllOmboida/is L 
ClJarax iJemigramm lis I E' My/eus rllbripillllis 2 D' 
Creagruflls melnllZOJ/ZtS E' L Parnpristella fluhYIlCi C D' 

U Crc/wc!ws spilll rus C D E' Phcllacogaster mega/astietlts E L 

U' Ctellobrycoll spill/filS C D' F Phenacogaster microstictllS D' E L 
Cynodoll gibbus D' L' Piahl/ells delila/us 1 D' 

, U' Cy"opotamlls esseqllibensis E L' Poeciloc1Jarax boval/ii L U' 
Derll1atoclleir catablep tll 1 L ' Poptella orbicularis C' D E L 
Del/terooon po/arocl/sis L Pristella maxillaris E' L' 
Gnathocharax steilldachlleri 2 D' E' Prisfdla riddle; C D 

L Hemigralllllllls (lnnlis D' E L' Pygoprystis dentieulatl1s C D' 

! Hemigral/lmus bel/oltii 2 D' U' Roeboides thllmi D' E' 
Hemigrammlls cylilldriclls E L Serrasalmus eigClllllfll1l1i! D' E' L' 
Hcmigrall1n1u5 erytllrozOIJI/s C' L SerrasalnlllS gymllogcllYS 1 D' E' L' 
Hcmigrammlls iota C' D' E Serrasalmus rlwmbclls D E L 
Hemigralll llllls oee/lifer D' E Serrasa/mus serru /atliS I D' E' 

U Hemigrnlllllllls ortl/lls E L Tetragollopterus chalceus D E L 
Hemigralllmus rodwayi C D' Triportheus e/ol/galus 2 E' 
HemigramlllZls stictllS C D E' Triportheus rotllnrintlls D E L' 
Hemigrmllll1l1s IIl1i/illealllS D Ariidae 
Hcmigramm lls d . iota 2 E' 

Arius pnssnny C 
Hemigrammlls Sp. 2 D' 
Hydro/yCl/S armatlls 2 E' L' Doradidae 
HydrolyC/is tatauaia 1 E' Aea lltl1odoras catllphractlls C' E L 
HyphessobrycOI1 eos L Acallthodoras Spillosissimlls 2 E' 
Hypltessobrycoll gracilis E Amblydoms ira/leockii C D E L 
Hyp/Jcssobrycoll millimliS C' E' L' Doras carillatlls C' E L 
Hyphessobrycoll millor 2 E' Doras micropoells C' D 
Hyphessobrycoll rosaceus I E' Hassar llOtospilllS I E' 
]Ilpiaba abramoides D E' L Hemidoras microstOlll lls C' D' E' L' 

, jllpinbn csseqllil)t~/Jsis E L U' Leptodoras lilll/elli C' D E' L' 
, ]lIpiaba 1II1lcronata 2 L' Opsodoras leporhilllls I L' 

jllpinba pilJ/Jata 2 L' Physopyxis lyra 2 E' 
Jupiaba polylepis D' E L Platydoras costatus \ E' 

U' ]upiabo potaroclls is L 
Auchenipteridae , jupiaba d. millor l L' Agelleioslls brevifilis I C' 

t 
Lcptocharaeidilllll Sp. 2 L' AgCIICioslls lIIarmorafus J L' 
Melmtodraracidillm blellllioides E' L 
MelmlOdramcidium Sp . 2 L' 

Agelleioslls IIcaynlellsis D' E' L' 
Allchenipterichthys t/wrQea flls 2 E' 

Metyrmis argel/tells E L 
Allchellipterus brevior E' L 

MetYlJlJis hypsauchell E 
Allchcnipterlls dell/erame D 

U MetYllllis lima 2 E' ParauchCllipterus galeatlls C D f U Metyullis maCII/allls 1 C' E' Pscllda llcl1e11ipterus uodoSlis 1 D' 
MicroscllcmoiJrycoll casiquiare 2 E' L' 

Tat ia alliopygia D' L 
Moellkhnusia browui L U 
Moenkhausia chrysargyrea D' E L ' 

Talia illtermedia 2 D' E' L' 

Moenkhal/sia colletti D E L 
Tracl1ycorystes obscllrus 2 E' 

Mocllkhallsia copei D E L' 
Tyll/pmlOpleura piperata 2 E L' 

.' 
Mocllkhallsia cotil1ho D E L Pimelodidae 
Mocllkhnllsia dichrollra E L Braclryglm/is frenata L U' 
Mocllkhalls ia georgiae l L' U' Brachyglanis Ille/as I E' 
Moenklwl/sin gra/ldisquamis D' E L Brnchyglmris plralacra I L ' 

~ 
Moenkhallsia lepidllrn D' E L Brachyplatystoma vail/anti E 
Moeukllallsia mcga/ops 1 E' Coeldielln eqlles E 

, Moellkhallsia oligolepis L U' Heptapterus brevior L 
• Moellkhml sia sllideleri L HerJtapterus 10llgior L' U' I' 

MoellkJwlIsia d. dicltrollra 2 L' HypophtJwlmus edel/tatus 1 D' 
Moeukhmlsia d. In In 2 L' Leplor/wlI/dia esseqllibensis I E' 
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drainage basin Hypoptopoma guiallcnse 2 E' l' Aplocheilidae 
HypostOlllllS iJemil/fllS 2 D' E' l' U' Rivulus breviceps C 

" E e e HYJ'ostolllllS piecostolllllS I C' D' Rivulus frenatus 1 • ~ 0 E HypostolllllS watwain I C' Rivuius liD/mine Vi e 0 0 0 

e P- o.. "- Limatulichfhys pllilctn/us 1 E' Rivulus tal/ceotalus 1 

:rJ 0 
~ " Lithoxus litltoides E L' Rivuius stagnatus " 0- 0 ~ E " ~ "-0 Loricaria cataphracta 1 D' E' Rivu/us waimacui 0 " 

~ 

3 0-m 
U Cl w :> LoricariicJr/llys brUI/lleliS I C' D' E' L' 

Anablepidae Mega/onemo platycephalum I L' Loricariicllt/lys microdOIl E 
Alwbleps Qllab/cps 2 Microglanis pacci/lls 2 E' Loricariicllfhys plafyllrlls I L' 

MyoglaJ/is potaroellsis 1 L' Loricariichthys Sp.2 D' Poeciliidae 
Pimelodella crista/a D E L ParotocilldllS britskii 2 E' Poecilia parae 
Pillle/odella IIIflctrll'ki C' D' Parotocillc/US collill51lC 2 l' Poecilia picla 
Pime/odella megalops E' L Pseudalldstrus barbatus 1 E' Poeeilia retieulata 
Pime/odlls bloeltii C D E L l'seudandstrlls 1/igreseclls 1 l' Poeeilia vivipara 
Pime/odlis omatlls D E' L Rine/oriearia fallax 2 D' E' l' Poeeilia sp. 
Pillirall/pus piri1!ampu 2 E' Rille/oriel/ria sfewarti E Poceilia d. reheulata 
Pscuciopime/ocius albo-margillatlls 1 L' 

Astroblepidae Tomeurus gracilis 
PSe/ldopime1odlls villoslis D' E' L 

LitilOgelles villosl1s U Synbranchidae Pseudoplatystoma fasciatllll1 D' E 
Synbranehlls marmoratus Rilamdla I/Olallle/as 1 C' Sternopygidae 

Rhmlldia que/clI C' D E L' U Distocycius d. conirostris 2 l' Sciaenidae 
Eigenmmlllia lincatus 2 D' E' l' Bairdiella sandaell/dae 2 

Cetopsidae .. , 
Eigenmmlilia maerops E L Ophioscioll punetatlssmlus He!ogcllcs marmorntus D' E' L U 
Eigelllllallnia viresecils C D' l' Paehypops jourcro.i 1 Hemieetapsis maci/elltus 1 L' 
RJwbdo/iehops e!ectrogramlllus 2 l' PaehyurIls grutlnlens Hemieetopsis minl/tlls 1 L' 
Stemopyglls macruTIlS C' D' E' L Stellifer rastrifer 

Aspredinidae 
Rhamphichthyidae Nandidae BUl/oeephalus VerrlleoSuS E 
Gynlllorhamphiehthys d. hypostol1lllS L Polycentrus schomburgki Dysiehthys ehamaizeills 1 E' L' 
Gymllorltamp!Jiehthys d. mudol/i 2 L' Dysiehthys eoracoide/ls 1 E' 
GYlllllorhamphiehthys d. rosamariae 1 l' Cichlidae 

Platystaeus coty/ephorus 2 D' AequidCllS geayi 1 Rhamphic/lfhys rostra fils 1 D' L' 
Acariehthys heekeli Trichomycteridae 

Hypopomidae Acaronia nassa ltllglallis grncilior I L' 
8mchyl1ypopomus beebei 2 U' Aequidens potaroellsis TriclJomyetcTIIs cOl/rndi 1 L ' 
Brnehyl1ypopomlls brevirosfris C D Aequidel1s tetrnmerlls Tricilomycterlls guim lellse U 
Brachyllypopomlls sp. 12 E' Apistogramma ort~'lal/ni . Vlllldellia berearii 2 L' 
8rachyhypopomus sp. 22 E' Apistogramma stemdachnen 

Callichthyidae Hypopolllus artedi C' D' E' l' Biotodoma cupido 
Calliehfhys ellllichfhys D' E' U Hypopyglls leptuTIIs 2 C' D' E' l' Chaetobranehus f1avescens 1 

Corydoras /tie/allis tills brevirostis 1 E' Hypopygus /Jeblilwe 2 C' Ciehla oeellaris 
Corydoras me/allistius melallistius 2 E' SteatogellYs e/egans D l' Cichlasoma bimaeulatllm 
Corydoras potaroellsis 2 L' 

Apteronotidae Cleithracara marani; 
Corydoras pUlletatlis 1 D' E' L' 

Apterollotlls albifrolls ' l' Crenicarn pundulata 1 

Hop/ostermlln littorale I C' 
Apterollotlls /eptorhyllchus E' L Crenicichla alta 

HoplosteTllum sr. C 
Poroterglls gytllllotliS L Creniddrla jO}JQlHla 

Mega/eellis persollata E .. 
Crwicidlla lugubris 

Mega/ecllis thomeata C' D' E Gymnotidae . Crwicieh/a reticulata 
Gyml/otlls al1glli/laris 2 E' L' CrenicicMa saxati/is Lorica riidae 
Gymlloflls campo C' E' L U' Crenidchla wallacei Allcistrils gylllllorhynchlis I E' 
GYl11110tuS d. pedallopterus 2 l' Geopllaglls sllri1lamensis Allcistrus IlOplogeuys E 

Cuillllacara d. geayi 2 AllcistTIIs /itllllrgims 1 E' EJectrophoridae 
Heros d. appendicu/atus Corylllbophalles andersoni U EleetrophoTlis electriws 1 l' 
Krobia guiallensis 2 Corymbophalles kaiei 1 U' 

Mugilidae Mesollauta gllyallae Farlowella lIattereri E 
AgonostOllllls mOl1tico /a 2 D' Nalll/aeara al/omala Farlowella rugosa 2 E' 

PteropJry/lum seaIare 1 HemiallcistTliS megacephalils I L' Belonidae 
Satalloperca lwcostida HemiodontichtllYs acipclIserilllls I E' Pofamorrlmphis glliallellsis C' D' E L 
Tilapia rwda/li 2 
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L' Aplocheilidae Eleotridae 
L' U' Rivrllus brroiceps C L' fleotris IImb/yaps;s 1 C' 

Rivuius frenatlls 1 E' 
Achiridae 

Rivllius Iw/miae L' U 
Achirus acllirus 2 E' Rivulus Im/ceotatus 1 E' 

L' Rivu/us stagllatus 0 ' L' 
Achirus lincatlls I C' E' N' 

L' 
Rivullls waill/nell; L SoIeidae 

AnabJepidae 
So/eollaslls finis 1 N' 

L' AnaMeps anab/eps 2 0' Tetraodontidae 

Poeci liidae 
Colomesus ps ittacus 2 D' E' 

L' 
Poecilia parae C D Total number of species 
Pord/ia piela C per drainage: 81 129 208 183 28 

L' 
Poecifia retiClilata C 

Total species per drainage Poecilia vivipara C 
L' Poecilia sp. C 

in 1908: 74 92 150 128 20 

Poecilia d. retiell/ala C Number of species unique 
Tomeurus gracilis D to 1908: 37 4J 57 51 6 

U Synbranchidae Tota l species per drainage 
Synilrallcliu5 lI/armorntu5 C' E' L' in 1998: 44 88 151 133 22 

L' Sciaenidae Number of sp ecies unique 
L' 
L 

Bairdielln sallctaelucia(! 2 D' to 1998: 7 37 58 57 8 

L' 
Opllioscioll P/l IICrl/fissimllS 2 D' 

Total number of species: 340 Pachypops fOllrcroi 1 D' 
L' Pachyurlls grlllllliells E' N' Total number of species reported in 1908: 248 
L Stellifer rastrifer C' 0' Number of species unique to 1908: 68 

Total number of species reported in 1998: 272 

L 
Nandidae Nu mber of species unique to 1998: 92 

L' 
Polycentrus schomburgki C 0 

Ails blls = species reported in 1908 and 1998 

L' Cichlidae Alis bus ] = species reported in 1908 only 
L' Aequidells geayi I E' L' AilS b llS 1 = species reported in 1998 only 

AcarichtllYs heckeli E C,D,E,L,U E presence reported in 1908 and 1998 

U' 
AcarOllia "assa C D E L' Q ,Dl,El,U,U1 = presence reported in 1908 only 
Aeqllide115 polaroensis E' L U C2,D2,P,U,LP "" presence reported in 1998 only 
Aeqllidells fetramerus C' 0 E 
A,Jistogramm{/ ortmmllli E' L' 

L' 
Apistogramma sfeil1dnchlleri C 0 E L but rural Guyanese described water quality and 

L' 
Biotodoma ellpido C' E L' fishing success around such operations as poor. 
ClwctobmJlelllls flauesectls I C' E' One possibly taxon-specific impact of mining 
Cieh/a ocellaris C' D' E L' was the lower diversity of loricariid catfishes 
CicJllasoma /limaw/atlllll C D' observed in the Potaro River. In particular, Eigen-
Cleithracnm maronii D 
Crellieam p"ll et"/ata I E' 

marm collected 87 specimens of LithoxlIS lithoides 

IL Crenicieli/a alta E L U from the Potaro River at Amatuk, where we were 

L Crellieiell/a jollmllw C' 0' E L unable to find any. These catfishes are dorsoven-
Crellieicltla lugll/Jris E L ' trally Hattened and live un.der rocks in swift wa-
Creniciel/la retiCIIlata E ter, which makes them difficult to collect with 

U' 
Crellieiehia Sl/xafilis C 0 E L' seines. Eigenmatm used hiari root at Amatuk 

", Crellieiehla wallace; E L ' and described how L. lithoides was secured with 
Ceop/lUgus SlIrillalllfllsis 0 E L' the poison. Although our inability to collect Lithox-
Gllial/acnra d. gea.lli 2 D' us may have been at least partially a result of not 
Heros d. appendielllaills 0' L 
Kro/Jia glliallC/isis 2 D' using poison, it seems that our effort should have 

Mesol/allta gll.llal/ae C 0 E' detected thi s species, given that Eigenmann's 
NalllJacam alloma/a C sample suggested a large population. The ab-
Pteropl1yl/ulII seafare I E' sence of any specimens in 1998 suggested that 
SatmlOperca iellcosticta C' 0 E L the population of L. lithoides at Amatuk has dra-

;-- Tilapia relldaW 2 C' matically decreased during the past 90 years. 
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Lithoxus feeds primarily on aquatic insect larvae 
and, like other loricariids, also feeds on the nutri
ent-rich biofilm that covers submerged objects. 
The mercury from gold mining is likely to be 
deposited in biofilm, and substrate-scraping fish
es such as Lithoxus may be the first to suffer from 
its toxic effects through ingestion. 

Other fishes notable for their absence in 1998 
were doradid catfishes below Tumatumari Cata
ract. Eigerunann collected 28 individuals of Lepto
dams linne/Ii. The absence of this sand-dwelling 
species from our 1998 sample at Tumatumari 
suggests that the population has been lost or has 
been drastically reduced. We spent two days and 
nights at Tumatumari, and during this time sev
eral barge dredges worked continually below the 
cataract. Small barge dredges can process 1.4 cu
bic meters of sediments per minute and collec
tively can influence the streambed to such an 
extent as to threaten navigation (Bille r, 1994). 
Large mounds of stream substrate were piled 
along the shoreline and it seems probable that 
dredging activity in this area has adversely af
fected the local doradid diversity. 
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