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INTRODUCTION.

Whether the Panama Canal serves as a passageway for fishes, permitting at
least some of the species of the opposite oceans to cross the Isthmus, has been a
subject of conjecture ever since the Canal was built. It was questioned whether
fish could successfully negotiate the locks, and if so whether any of them could
endure the journey of about 40 miles through the fresh water between the locks at
the opposite ends of the Canal. It is now possible to give limited information on
these questions, and on the animal life in the locks in general, as aresult of
observations and collections made in 1935 and 1937, together with subsequent
study.

Thiswork was made possible largely through the financial aid given by Dr.
Herbert C. Clark, Director of the Gorgas Memorial Laboratory, to whom the
writer is greatly indebted also for numerous other courtesies. He is deeply
appreciative also of the extensive help given by Dr. A. O. Foster of the Gorgas
Memoria Laboratory, and in fact to the entire staff of that laboratory.

Officers of the Panama Canal, as well as more than afew employees, too, [[p.
16]] gave valuable aid. Among them are Col. C. S. Ridley, Governor; Col. Glen E.
Edgerton, Engineer of Maintenance; Mg. W. D. Styer, Assistant Engineer of
Maintenance; R. Z. Kirkpatrick, Chief of Surveys; E. D. Stillwell,. Superintendent
of Locks; H. M. Thomas and J. C. Myrick, Assistant Superintendents of Locks;
Fred Whaler, Carl G. Brown, S. A. Venable, R. A. Cauthors and many others who
cannot be named for want of space. Special mention must be made of the
extensive aid and many courtesies extended by W. H. W. Komp, medical
entomologist, U. S. Public Health Service; and J. B. Shropshire, malariologist, U.
S. Army.

The writer is deeply grateful, also, to the several taxonomists, who identified
various groups of animals collected. These specialists are named in the text in
connection with the discussion of specimensidentified by them. To these workers,
who gave of their time and energy, the writer especially wishes to extend thanks.

One or more specimens of the species herein named, whether fish or
invertebrates, have been or will be deposited in the U. S. National Museum.

Observations and collections were made in Gatun Locks, on the Atlantic side,
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during the early months of 1935, and in Pedro Miguel and Miraflores L ocks, on
the Pacific side, during the early part of 1937, when the writer was present to
witness the dewatering of one side of each lock. The water isremoved, partly by
draining and partly by pumping, from the locks at intervals of about three years
for the purpose of cleaning and generally overhauling them. Collections were
made by others in the sides dewatered during the writer's absence. A particularly
fine collection was secured in the east side of Miraflores Locks under the
supervision of Dr. A. O. Foster of the Gorgas Memorial Laboratory.
Representative specimens, as far as possible, were preserved from among the
fishes and invertebrates stranded in the locks as the water was removed.
Collections were made a so in the fresh waters situated between the locks at the
opposite ends of the Canal, aswell as at severa places on both shores of the

| sthmus and some of the outlying islands
REMARKS CONCERNING THE CANAL AND LOCKS.

For the convenience of the reader who has not seen the Panama Canal, it may
be stated that the general direction of the Canal is somewhat west of north and east
of south, though traffic is designated as "north and south bound."

The Atlantic terminus of the Canal is entered from Limon Bay. A vessel sailing
from the Atlantic to the Pacific, that is, southbound, proceeds at sealevel asfar as
Gatun, adistance of 6 or 7 miles from Cristobal, the Atlantic port. There the
Gatun Locks are reached. These locks, like those at the other end of the Canal, are
double, permitting two-way traffic, the two channels of the locks commonly being
designated the east and west side. The Gatun Locks consist of three equal flights
whereby a southbound ship is lifted approximately 85 feet, to the level of Gatun
L ake, which lies beyond the locks.

Gatun Lake isalarge body of fresh water, having an area of about 196 square
miles, created by damming the Chagres River. Though the deep water, that is, the
course for vessels, iswell marked with buoys and beacons in Gatun Lake, a
definite channel or canal is not visible for a distance of somewhat more than 20
miles. Thereupon Culebra (or Gillard) Cut, is[[p. 17]] reached. This cut, through
the continental divide, is about 9 mileslong, and leads to Pedro Miguel Locks.

The Pedro Miguel Locks consist of a single flight, whereby a southbound vessel
is lowered from the approximately 85-foot level of Gatun Lake to alevel of about
53 feet of Miraflores Lake, which lies below these locks.

Miraflores Lake isasmall body of fresh or brackish water (sometimes slightly
brackish from lockage water when northbound traffic is heavy), scarcely 2 miles
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long in the direction of the Canal. A southbound vessel reaches the Miraflores
L ocks after crossing this small |ake.

The Miraflores Locks consist of two equal flights whereby a southbound shipis
lowered to sealevel. The vessel now follows arather definite channel (canal) to
Balboa, the Pacific port of the Canal, a distance of about 4 miles, and then enters
Panama Bay.

In passing a northbound ship through the Canal the processes described in the
foregoing paragraphs are, of course, merely reversed. As already indicated the
locks are double, making it possible to pass two vessels through them
simultaneously either in the same or opposite directions.

THE LOCKS ASPHY SICAL BARRIERS.

The locks do not constitute serious physical barriersto fish, as explained at
some length by the writer in a paper entitled, "The Tarpon in the Panama
Canal" (Scientific Monthly, Vol. 44, Mar., 1937, pp. 245-246). Obviously fish may
swim into the upper or lower chambers of the locks without meeting any
obstruction whatever when the gates at the opposite ends of the locks are open.
There they may remain more or less indefinitely, or they may follow the next ship
through the locks. In the case of the Gatun L ocks, with three flights, they could
ascend from the lowest to the middle chamber with a southbound vessel, or
descend to this chamber from the uppermost level with anorthbound vessel. There
they might remain for atime, or complete the transit through the locks with a
single ship. It is understood, of course, that when the lock gates are open, asin
passing a ship from one chamber to the next one, no physical obstruction remains
to prevent the fish from following the vessal.

DIFFERENCE IN SALINITY A BARRIER.

The change in salinity from fresh to salt water or vice versa, depending upon
the direction a fish may be pursuing, in going through Gatun or Miraflores L ocks
(this does not apply to Pedro Miguel Locks, as they are in fresh water), isamuch
more formidable barrier, to most fishes, than the locks themselves.

That many marine fish enter the locks and go through a part of the way, at least,
Is evident from the large number present at each dewatering. Several marine and
brackish water species appear to live in the locks indefinite periods of time, and a
few probably are permanent residents. It is to be noted, however, that strictly fresh
water species seem to avoid the locks, as very few individuals or species were
present even in the fresh water of the Pedro Miguel Locks, and in the nearly fresh
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water of the upper chamber of Gatun Locks. The abundance of fish in the middle
and lowest chambers of Gatun L ocks and both Chambers of Miraflores L ocks
suggests that food probably is plentiful and that conditions otherwise are agreeable
to acomparatively large number of salt and brackish water species, as shown by
the lists appended.

The temperatures and particularly the salinities, as aready pointed out,
profoundly affect the animal life in different parts of the Canal. The tables[[p.
18]] and some of the other data offered were very kindly furnished by R. Z.
Kirkpatrick, Chief of Surveys of the Panama Canal. The temperatures, givenin
Tablel, are asummary of records covering the period from 1908 to 1936 inclusive
for Balboa and Colon, and from November, 1918, to December, 1936, inclusive
for Gatun Lake. The period of time covered by the records of salinity givenin
Table I, was not furnished.

The "Pacific Entrance (Inner Harbor)" and the " Atlantic Entrance (Inner
Harbor)" temperatures, as well as the salinities, were taken respectively at the
Balboa and Cristobal Docks.

On the Pacific side a cold water period occurs during the dry season.
Concerning this Mr. Kirkpatrick said: "Cold water period is from February to
April; it is caused by Antarctic colder water being welled-up over Panama Bay
Bottom Shelf during these months." As understood by the writer, the brisk trade
winds blowing across the Isthmus from the Atlantic to the Pacific have something
to do with the up-welling of cold water in Panama Bay, as they tend to drive the
warm surface water off shore.

Outside the inner harbor the water temperatures apparently drop considerably
lower, as shown by some records kindly furnished by W. H. W. Komp, U. S.
Public Health Service. Mr. Komp took the water temperatures with a pocket
thermometer at Amador Beach during the dry seasons of 1934, 1935, 1936 and
1937. Each season, exclusive of 1937, the temperatures ranged downward into the
sixties, the lowest occurring in 1934 when the water along the beach, between 4
and 5 o'clock in the afternoon, ranged in temperature from 60.5° to 63° F. from
Feb. 11 to 16.

These low temperatures affect fishing profoundly in Panama Bay, as such
important game fishes as the sailfish, marlin, and dolphin are missing during this
season. On the other hand, the corbina (seatrout or weakfish) seem to become
more numerous. The cold water probably causes the fish population to vary to
some extent with the season also in Miraflores L ocks.
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Tides and lockage water have a direct bearing on salinity at both ends of the
Canal. Mr. Kirkpatrick stated: "Tidal ranges on the Pacific side vary between an
elevation of +11.0 and -10.5 feet, with a mean range of about 12.6 feet. . . . Tidal
ranges on the Atlantic side do not exceed 24 inches." He stated furthermore,
"Inner harbor salinities and densities are affected, of course, by the down-lockage
of fresh water from Miraflores and Gatun Lakes." It is understood, of course, that
the chambers of the locks in passing ships through them are filled with water
admitted from the lakes above them, which in each instance is fresh (except for
the dlight brackishness occurring at timesin Miraflores Lake). Therefore, if traffic
Is heavy alarge amount of fresh water reaches the sealevel ends of the Canal,
reducing the percentage of salinity. It is evident, then, that the water in the locks
(exclusive of that in Pedro Miguel Locks, which are in fresh water) may vary from
about the saline condition of the inner harbor, when the sea level gates are open, to
asort of half and half mixture of the harbor and lake water to almost fresh, asin
the upper flight of Gatun Locks.

Salinity records for the locks are not available, except for one day (June 10,
1935), and for Gatun Locks only. According to hydrometer readings furnished by
Mr. Kirkpatrick (without making corrections for temperature) the chambers of the
upper level were fresh. No appreciable amount of salt was indicated in the east
chamber of the intermediate level immediately after the water had been lowered
from a 71- to a43-foot level, and only slight brackishness was evident in the west
chamber of the same level after it had been filled from a43- to a 71-foot level.
The two lowest chambers, however, were decidedly brackish, the salinity varying
from about 10,000 to 16,000 parts per million. At the Atlantic entrance (outside
the locks) the water was about as salty as that shown for the "Atlantic Entrance
(inner harbor)" in Tablell.

[[p. 19]]

TanLe I,

Monthly water temperatures in degrees Fahrenheit, aurface. (See fext for
pericds of time covered).

Lesaliy Minimam | Maximuarm | Average

Balboa Entrance

(Inper Harbor}) .... #3.3 84.9 B
Miraflorss Lake ..cv-. 5.0 | £4.0 1.0
Gatun Laks .........- 209 £5.0 =N

Atlantic Entrance
{Inner Harbor) ... .| Ti.6 {1 i |
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TARLE I1.

Salinities, surface,

Locality Parts per million

Pacific entrance

{Inner Harber) .... 16,000 &o 20,000
Mirafiores Lake ...... 10H) v 3,000
Cratun Lake ... 0 0n - oto 20

Atlantic entrance
(Inner Harbor) ... 18,000 eo 20,000

It is claimed by employees of the Canal that when the Gatun Locks first were
operated dead fish were seen in the locks from time to time, which presumably
died from the change in salinity caused by filling the locks with fresh water from
Gatun Lake. Dead fish no longer are seen. The employees believe the fish have
become "educated" to the necessity of avoiding fresh water.

The extent to which marine fishes have invaded fresh water, nevertheless, is
remarkable, as shown by the large number of salt water species listed from fresh
or nearly fresh water subsequently. Thisis true especially of Miraflores Lake
where fresh and salt water species seemingly intermingle freely.

FISHES USING THE CANAL AND LOCKS AS PASSAGEWAY S.

The species that most logically would be expected to pass through the locks and
possibly complete the transit from ocean to ocean, are those inhabiting more or
less indiscriminately salt, brackish and fresh water. To this group of fishesin
Panama belong some of the guavinas (Gobiidae), several species of snook or
robal os (Centropomidae), some of the so-called marine mojarras (Gerridag), afew
species of rancons or burros (Pomadasys), and the tarpon (Tarpon atlanticus).

Among the fishes named the tarpon definitely has completed the transit from
the Atlantic to the Pacific, as 4 individuals were present in the lower chamber of
Miraflores Locks (east side) when dewatered in 1937. When the gates to the lower
flight of the locks are open, as they often are, when [[p. 20]] vessels are not
actualy in transit, nothing remains to prevent the fish from swimming into the sea
level end of the Canal and out into Panama Bay.

Tarpons, indeed, have been reliably reported from the Pacific sealevel terminus
of the Canal, though to date this fish does not seem to have been caught in Panama
Bay. While tarpons are present in Gatun Lake at all times, thereis asyet no
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evidence that this fish breeds there, as pointed out by the writer (Scientific
Monthly, Vol. 44, Mar., 1937, p. 242). Therefore, it may be assumed, for the
present at least, that the fish came from the Atlantic (or Caribbean Sea); that they
use Gatun Locks as a passageway to Gatun Lake whence they pass on through
Culebra Cut, and the Pedro Miguel Locks into Miraflores Lake (where they are
seen frequently), and then on through the Miraflores L ocks.

Among the guavinas, or fresh water gobies, which inhabit principally fresh and
brackish water, Dormitator maculatus of the Atlantic slope and shores was taken
in the lower chamber, that is, at sealevel, of Miraflores Locks. Leptophilypinus
fluviatilis, another species of the Atlantic side, also was taken in Miraflores L ocks,
though not in the lower chambers. This species was numerous in the Pedro Miguel
L ocks and one specimen was secured in Miraflores Lake. On the other hand,
Gobiomorus maculatus, a species of the Pacific side, was secured in Gatun Lake
in company with its near relative Gobiomorus dormitor, of the Atlantic side.
Gobiomorus maculatus is very common in Miraflores Lake, though it was not
taken in Pedro Miguel Locks. It conceivably could have reached Gatun Lake
without passing through the locks, as afew small Pacific slope streams empty into
the Canal above Pedro Miguel Locks. Finaly, it seems probable that Eleotris
pisonis, of the Atlantic side, has crossed over to the Pacific, as shown by some
specimens taken in the lower chamber of Miraflores L ocks, which appear to be
hybrids, that is, a cross between Eleotris pisonis and E. picta. No typical examples
of E. pisonis were taken, however, on the Pacific side.

Among the snooks or robal os, some of which range from the shores far up
freshwater streams, Centropomus parallelus, an Atlantic side species, wastaken in
Miraflores Lake. To reach this lake the fish had to pass through Pedro Miguel
L ocks. Centropomus pectinatus, which occurs on both coasts of Panama, also was
taken in Miraflores Lake. Because of its natural distribution this species may have
come from either coast. No positive proof has been found, so far asthe writer is
aware, that any of the snooks breed in fresh water.

Two species of mojarra (Gerridae), namely, Eucinostomus californiensi s® and
Gerres cinereus, were taken in the locks and the latter also in Miraflores Lake.
However, as these species are common to both coasts of Panamaiit is not known
that they have traversed the I sthmus, though they probably pass through the locks
freely.

Specimens of rancon or burro (Pomadasys) were taken in Gatun Lake, and in
Pedro Miguel Locks and Miraflores Lake. These specimens all appear to be one
species, but it is not possible at this time to state whether they are Pomadasys
crocro from the Atlantic or P. bayanus from the Pacific, two nominal species
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which may not be distinct. Though these fish seem to pass through the locks, it has
not been determined whether they have crossed the I sthmus. Neither isit known
that they breed in fresh water, though they frequent it.

The small anchovy, Anchovia parva, present in large numbersin all three
chambers of Gatun Locks in 1935, was common in both chambers of Miraflores
Locksin 1937. Asthis species has not been recorded from the Pacific, it seems
possible that a migration has taken place, though it was not taken in Gatun L ake,
Pedro Miguel Locks nor Miraflores Lake.

The silverside, Menidia (Thyrina) chagresi, though belonging to a[[p. 21]]
family whose members are mostly marine, lives in fresh and brackish water. It
was found common in the Chagres Basin during our investigationsin 1911 and
1912, before the opening of the Canal. In 1935 it was found in the middle and
uppermost chambers in Gatun Locks, and numerous in Gatun Lake. In 1937
several specimens were secured in Pedro Miguel Locks and the lower chamber of
Miraflores Locks, presumably aresult of a migration from the Atlantic to the
Pacific slope through Culebra Cut.

Among the more or less strictly fresh water species the chogorro, Cichlasoma
maculicauda, an Atlantic slope fish sometimes descending to slightly brackish
water, seems to have crossed to the Pacific side, as it was taken in Pedro Miguel
Locks, Miraflores Lake and the upper chamber of Miraflores Locks, aswell asin
the Gatun Locks. Two Atlantic slope species of "sabalo pipon," Brycon chagrensis
and B. petrosus, were taken on the Pacific side, the former in Pedro Miguel Locks
and Miraflores Lake, and the latter in the Rio Cocoli, a short distance above
Miraflores Lake.

Only one of the numerous species and generally abundant "sardinas," namely
Astyanax fasciatus, a Pacific slope species, seems definitely to have crossed the
divide through Culebra Cut, as it was taken in Gatun Lake. Other species of
characins may have crossed through Culebra Cut. However, as several species of
this family are common to both slopes, crossing over cannot be determined from
specimens.

It was particularly surprising that the abundant "sardina," Astyanax ruberrimus,
of both slopes, which literally swarms everywhere in Gatun and Miraflores L akes,
did not occur in the locks. Not one specimen even was found in Pedro Miguel
Locks, which are in fresh water, though it occurs in abundance above and below
them. It was rather surprising also that Roeboides, another "sardina," avoids the
locks, wherein no specimen was secured. Furthermore, no crossing over nor
intermingling of the two easily distinguishable species, guatemalensis of the
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Atlantic slope and occidentalis of the Pacific, through Culebra Cut, seemsto have
taken place, as shown by numerous specimens collected in Gatun and Miraflores
L akes.

The pipefish, Doryrhamphus (Oostethus) lineatus, has been reported as having
been caught "in transit through the Panama Canal" by Chickering (Copeia, No.
173, 1930, p. 85). However, this fish probably inhabits chiefly fresh and brackish
water as shown by many specimens taken during our investigation in 1911 and
1912 (Meek and Hildebrand, Field Mus. Nat. Hist. Pub., Zoal. Ser., XV, Pt. 1,
1923, p. 262), before the opening of the Canal, when none was secured in salt
water. In March, 1935, the writer collected 9 specimensin afew hours seining
along the shores of Barro Colorado Island, in Gatun Lake. Four of the specimens
are males with abdominal pouches filled with eggs, showing that this fish breeds
in the Lake, where it probably is a permanent residence. It was not seen in any of
the locks, nor in Miraflores Lake. Therefore, it is not known that it frequents the
locks, nor that it has crossed the divide through Culebra Cuit.

INVERTEBRATES OBSERVED AND COLLECTED.

It is stated in the foregoing pages that some fishes are so numerous in parts of
the locks at each dewatering (see appended lists for the relative abundance of the
various species of fishes observed in the chambers of the locks) that they must
find conditions agreeable. In this connection a brief account of the condition of
each lock, together with remarks on the invertebrates observed, seems desirable.
Many of these lower forms of course are eaten by fish.

The collections of invertebrates of necessity are incomplete, as the water drops
rapidly in the dewatering process. After the floors of the different chambers
become exposed water remains only in the "manholes’ in the floors, and in the
sumps, at the gates. Some animals are stranded, but [[p. 22]] many more of the
free swimming forms manage to reach either the bottom holes or the sumps. In
any event, collections must be made quickly. Asthe writer and his helpers were
interested chiefly in securing a representative collection of fishes, to which they
gave most of their attention, more than afew invertebrates, even of the larger
forms, no doubt escaped notice. Therefore, the collections of these lower forms
must be considered far from compl ete.

Gatun Locks: The walls and floors of Gatun Locks (east side), when de-watered
in 1935, had not accumulated much sediment or rubbish since the previous
overhaul in 1932, though sufficient slush was present on the bottom that the
collectors were well covered with mud splattered by stranded fish. Neither were
the growths on the walls, gates and floors especially luxuriant. The growth in the
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uppermost and middle chambers consisted mostly of a hydroid, identified by Prof.
Charles McLean Fraser as Cordylophora lacustris Allman. This hydroid was most
abundant in the nearly fresh water of the uppermost chamber, and littlein
evidence in the much saltier lowest chamber, wherein that growth was largely
replaced by oysters and barnacles.

Clusters of mussel-like bivalves, examples of which were identified as
Brachidontes exustus Linnaeus by Dr. Paul Bartsch, who furnished identification
also for the other molluscs mentioned herein, were present in the middle and
lowest chambers of Gatun Locks. The gastropod, Neritina meleagris Lam., was
numerous in the uppermost chamber, less so in the middle one, and was not
observed in the lowest chamber.

Small crabs were present in each chamber of Gatun Locks. However, examples
were preserved only from the uppermost one. These were identified by Dr. Mary
J. Rathbun, who identified the other crabs mentioned herein aso, as Callinectes
sapidus acutidens Rathbun, and who supplied the following note, "A marine
species ranging from each coast of Floridato Rio de Janeiro, Brazil." This crab
was inhabiting the nearly fresh water in the uppermost chamber of Gatun L ocks.

Small shrimps, too, were present in the Gatun Locks. One species, identified as
Macrobrachium acanthurus (Wiegmann) by Dr. Waldo L. Schmitt, who identified
the other shrimps mentioned herein also, was taken only in the lowest chamber,
though it may have been present in the others. Dr. Schmitt remarked, "A fresh
water species, ranging from Floridato Brazil and Uruguay, and West Coast of
Mexico to Ecuador." Juveniles of another species, provisionally identified as
Macrobrachium olfersii (Wiegmann), were common in the uppermost chamber,
and athird species, Crangon armillatus (H. Milne-Edwards), was taken in the
lowest chamber. Concerning the latter Dr. Schmitt remarked, "A marine species
distributed from North Carolina and Bermudato Brazil; and through the West
Indies."

One specimen of Macrobrachium olfersii was infested with a bopyrid isopod in
the right branchial cavity. Thisisopod was identified by J. O. Maloney as
Palaegyge meeki Richardson.

Pedro Miguel Locks: The Pedro Miguel Locks, which are in fresh water, though
possibly at times very dlightly brackish from lockage water from Miraflores
L ocks, contained mud several inchesto afew feet deep (east side). The concrete
walls and the iron gates, as high as the permanent water level, were amost
entirely covered with a mussel-like bivalve, identified by Dr. Bartsch as Congeria
(Mytilopsis) sallei Recluz. On the floors of the locks, where objects for attachment
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were present, clumps of this bivalve also occurred, and under and around the
clumps amphipods, probably of the same species as the one from the upper
chamber of Miraflores Locks, identified as Grandidierella megnae (Giles) by C.

R. Shoemaker, were numerous. Unfortunately the specimens collected were | ost.
No other molluscs or amphipods were noticed, though they may have been present.

Shrimps were rather common, and no doubt are fed upon by some of the fish
that inhabit these locks. Dr. Schmitt identified 4 species, namely, [[p. 23]]
Penaeus stylirostris Stimpson, Macrobrachium jamaicense (Herbst), M.
acanthurus (Wiegmann), and Palaemonetes sp. Dr. Schmitt referred to the one
first named as a marine species, the next two as well known fresh water shrimps,
and the last one as most likely afresh water form. No crabs were seen in these
locks.

Miraflores Locks: The fauna of the Miraflores L ocks was much more
diversified than that of the Pedro Miguel Locks, no doubt because the water
ranges from salt to nearly fresh. The upper chamber contained fully as much
sediment as the Pedro Miguel Locks, but the lower one contained much less. The
walls of the upper chamber were almost as fully over-grown as Pedro Miguel
L ocks with the same species of bivalve, but in the lower chamber this mollusc was
missing, presumably because of the higher salinity. This bivalve occurred alsoin
clusters on the floor of the upper chamber wherever there were objects reaching
above the bottom slush to which it could attach itself. Among these clusters were
numerous amphipods, presumably all of the species identified as Grandidierella
megnae (Giles) by Mr. Shoemaker from the single specimen, of many collected,
not lost in shipment.

In addition to the abundant bivalve mollusc a scant growth of a hydroid,
somewhat doubtfully identified (because of the unsatisfactory condition of the
specimens) as Bimeria gracilia Clark by Prof. Fraser, was present in the upper
chamber. In the lower chamber only afew clumps of the hydroid were seen
attached to objects on the floor.

The abundant growths of the bivalve and hydroid mentioned, of the upper
chamber, were replaced in large part by barnacles in the lower one. A few other
attached forms of which only scattered examples were seen, was the sponge,
identified by M. W. de Laubenfels as a cosmopolitan form, Haliclona permollis
(Bowerbank), and the alcyonarian, Leptogorgia alba Duchassaing & Michelatti,
asidentified by Miss Elisabeth Deichmann, who referred to it as "one of the most
common formsin the lava pools off Panama.”

In the lower chamber of Miraflores Locks the wooden beams against which the
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bottoms of the iron gates close were badly infested with teredo, of which no
examples were secured. Only one mollusc, the gastropod, Thais kiosgquiformis
Duclos, in addition to the numerous bivalve already mentioned, was taken in the
upper chamber. This gastropod was found also in the lower chamber with four
others, identified by Dr. Bartsch as Phyllonotus radix Gmelin, Pustularia
pustutala Lamark, Triumphis distorta Wood, and Cymatium (Linatella)

wiegmanni Anton. Limpids were fairly common in the lower chamber. Examples
of two species, Crepidula aculeata Gmelin and C. incurva Broderip, were
preserved. Small squids were common in the sump at the lowest gates of the

locks. The examples transmitted to the National Museum were identified as Loligo

P.

Crabs and shrimps were in evidence in both chambers of Miraflores Locks and
were numerous in the bottom holes after the water had been pumped somewhat
below floor level. The crabs in particular were difficult to catch in these holes, as
they clung closely to the walls from which they were not readily removed, and
generally dived out of reach of adipnet after some agitation. Because of the
difficulty of catching crabs and shrimps, and more particularly because of lack of
time, more than afew species surely were missed.

Only two species of crab, identified by Dr. Rathbun as Panopeus rugosus A.M.
E., and Callinectes arcuatus Ordway, were collected in the upper chambers. These
two were taken also in the lower chamber with Panopeus chilensis M. Edw. &

L ucas and Petrolisthes armatus (Gibbes). The occurrence of the blue crab,
Callinectes sapidus Rathbun in fresh water recently was discussed by Gordon
Gunter (Science, Vol. 87, Jan. 28, 1938, p. 87). It is not surprising, therefore, that
other species of the genus aso enter brackish and fresh water.

[[p. 24]] Seven species of shrimp were collected in the upper chambers of
Miraflores Locks, which Dr. Schmitt identified as Penaeus brevirostris Kingsley,
Macrobrachium jamaicense (Herbst), M. acanthurus (Wiegmann), Palaemonetes
sp., and two species of snapping shrimp, Crangon, unidentifiable as to species
because of the "meager and incomplete material" and because of "our too limited
knowledge of the west American species.”

Four species of shrimp collected in the upper chambers, namely
Macrobrachium acanthurus (Wiegmann), Palaemonetes sp., and the two
unidentifiable species of Crangon, were taken also in the lower chamber, with the
three following species not secured in the upper one: Penaeus stylirostris
Stimpson, P. occidentalis Streets and a third unidentifiable Crangon. Besides the
shrimps, a stomatopod, Chloridella aculeata (Bigelow), was taken.
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Dr. Schmitt referred to Macrobrachium jamaicense (taken in Pedro Miguel
L ocks and the upper chamber of Miraflores Locks), and M. acanthurus (found in
al three levels) as "well known fresh water shrimps," and he regarded it likely that
Palaemonetes sp. (taken in all three levels) also is afresh water form. Though
these species live chiefly in fresh water they appear to enter brackish water, or
even at times salt water. The rest of the shrimps apparently may be regarded as
salt and brackish water forms.

ANNOTATED LIST OF FISHES FROM THE LOCKS OF THE PANAMA
CANAL.

The nomenclature and sequence of families of the earlier works by Meek &
Hildebrand (a. "The Fishes of the Fresh Waters of Panama,” Field Mus. Nat. Hist.
Pub., Zool. Ser., X, No. 15, 1916, pp. 217-374; b. "The Marine Fishes of Panama,"
Field Mus. Nat. Hist. Pub., Zool. Ser., XV, No. 215, Pt. |, 1923; No. 226, Pt. II,
1925; and No. 249, Pt. |11, 1928, 1045 pages) have been followed as far asit
seemed permissible to do so. In order to retain as far as possible this nomenclature
and sequence, the rearrangement and splitting of some of the old families (as for
example Siluridae, Serranidae, Sciaenidae, and Gobiidae), as well as some of the
genera, by some recent writers have not been adopted. This course was followed
chiefly for the convenience of those perhaps not entirely familiar with the
nomenclature who may wish to check the lists against the descriptions and
accountsin the earlier publications.

The large number of marine species present in the locks and their great
tolerance for fresh or nearly fresh water are interesting facts shown in these
lists. . ..

Notes Appearing in the Original Work

1. Published by permission of U. S. Commissioner of Fisheries. [[on p. 15]]

2. The study of the fresh water fishes and data pertaining to the fresh waters has been
completed, and a report has been published, entitled, A New Catalogue of the Fresh-
Water Fishes of Panama' (See Field Mus. Nat. Hist. Pub., Zool. Ser., xxii, 1938, pp. 217-
359). The results of a study of the data and specimens secured in the locks are set forth
herein. Much of the rather large collection of marine species taken along the outside
shores of the Isthmus and the islands, however, remains for future study. [[on p. 16]]

3. Though | have not been able to date to separate the Atlantic and Pacific coast
specimens as to species, other investigators at least have attempted to do so. [[on p. 20]]
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[FAMLILY HLOPIDAE.

Tarpon atlanticus (Cuvier & Valenciennes). Tarpon; “Subalo real.”

Lppermost Chamber: A half-dozen or so large ones, all removed by
labovers, exeepl one, before {he weiter could reach them, One female, about
150 eny long, with small roe, examined.

iddle Chamber: 2 males, ripe or nearly so, 100 and 1065 cm. long;
i fernales, respectively 97, 108, 109, 163, 167 and 159 em. long, the largest
one with well developed gonuds, the others entirely undeveloped.

The {arpon, locally known as anbulo real, i.e., king shad, i8 highly prized
as o food fish by the natives and the West Indian negro immigrants. This
fish ocenrs regularly in Catun Like and it has passed on to the Pacifie locks
see lists) . It apparently does not spawn in the fresh waters ol the Canal.
Therefore, il evidently passes through the locks, which it may use as @ feed-
ingr grownd alge.  (For a more extended aceount see “The Tarpen in the
Panama Canal,” by the anlhor, Seientific Monthly, Vol 44, Mar., 1937, np.
219248, 4 figsy, The Ltarpon has o modified air bladder, which is developed
comewliat as a lung, enabling it to Lreathe air at least in part, This adapta-
tion presumably aids it in Lolerating fresh water.

Elops saurus Linmaeus. “Bonytish”; Big-eyed herring.

Middle Chamber: Hundreds ef fish present, probably 1,000 pounds or
more; 20 individuals (seleeted al random) consisted of 7 males, 56.5 to 62
e long: and 13 Temales, 63.5 to T8 em. tong; all with large roe, indicating
{hat spawning Lime was deay al hand.

Lowest Chaumber: About one-sixth as mauy fish as in middie chamber.

Wosl Side: Several, according Lo workmen; 2 preserved,

The gilleaker counts For 18 gpecimeny are 13 and 14, showing that no
erossing over had taken place, as the Pacific Coast bonylish (Blops affines)
has 18 Lo 24 gillrakers on the lower limb of the first arch, There is, in faci,
no ovidenee thal this species enters the fresh water of the Canal. It seems
prolable, therefore, in view of the large number present, that this apecies
Uses Uhe locks as a feeding ground. Though the closely related Pacific coast
specics s pol uncommeoen in Panama Day, nol a single individual was seen
i the locks at the Pacilic end of the Canal.

This fish was rejecled by the natives and negroes s unfit Tor food,
atd The Lurge quantity stranded had to bo disposed of by buvrial, This speeics,
nevertheless, is seen in Che loeal miarkets from time to time.

FAMILY HNGRAULIDALE, ANCIHOVIES.

Anchovia parva Mceek & [Tildebrand, “Sardina.”
Nunerous in all chambers, many in hollom holes of Jocks, mostly small,
almuost Lransparenl; many specimens presciryved,
' ’lfhl:; anchovy wees not taken in Gatun Lake, hut specimens werp seeured
I]t’l Mivalores Loeles. This species hereiofore was nol known [lrom the
Heifie.

Anchovia spinifer (Cuvier & Vadenciennes). “Sardinn.”

A single speeimen, 8% mn. long, was taken in {he lovks, shorlly after
they were relilled, by Velipi Torris, and preserved by DroJdo R Martin, 11
was ot seen when (he loeks were dewatered,

Thiz species, repovted from both coasls ol Thami, apparently is rare
('J}u t:l‘l‘ Allntic const. [ owas numerons in the locks on the nacific end of

1 Cannd.
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FAMILY BELONIDAE, SaALT WATER GARFISH.
Tylosurus raphidoma (Ranzani),
West Side: 1 mutilated specimen G62.5 em. long.

FaMILy ATHERINIDAL, SILVERSIDES,

Menidia {Thyrinal chogresi Meek & Hildebrand.

Uppermest Chamber: 4 juveniles, 13 to 18 mm. long.

Middle Chamber: 1 specimen 50 mm. long.

I'his silverside is very eommon in Galun Lake. So far as known, it does
not enter salt water. Several specimens were taken in the locks at the
Pacific end of the Canal, probably the result of a migration through the
Canal. These fish were thought te be young tarpons by some of the native
tarpon fishermen.

FAMILY MUGILIDAE, MULLETS; “LI1zZA”
Mugil brasiliensis Agassiz.
Middle Chamber: 5 large fish, ranging in length from 56.5 to 86 em.;
2 large females, respectively 82,5 and 86 em. long, contained large roe.

Although this muliet enters brackish water frecly in Panama, it is not
known to pass theough the locks into Gatun Lake.

TAMILY SPILYRABNIDAE, JARRACUDAS.

Sphyraena sp. Barracuda.

None seen in 19356; veliably reported from earlicr dewaterings, gener-
ally one or two large ones present,

FAMILY CARANGIDAL, CAVALLAS,
Caranx hippos (Linnacus), “Jack.”

Middle Chamber: Many (500 or so0) all larpe; 19 individuals (selected
abt random) consisted of 11 males, ranging in length Lrom 69 to 88 ¢m., and
8 females, varying frem 67 to 98 em. in length; all exeept 4 males with
large or developing roc.

Lowest Chamber: Albout hall as many as in middle chamber; 11 indi-
viduals (scleeled at random) consisted of 4 males, 67.6 to 83 ¢m. long, and
7 Temales, 76 to 100 vnn long; adl of thede fish and a dozen or so others,
cut open bul not measnred, contained large or developing roe, showing that
spawning Lime was near al hand,

West Side: 1 specimen 50 em, long.

This fish quile surely does nol pass through the locks inle fresh water.
[t, indead, was not present in the uppermoest chamber, though numerous in
the middle one. The loeks apparently are o feeding ground for the jack,
which is valued locally as a food fish, The largest individnal noticed way
100 em. €40 in) long, which may be near the maximum size atiained.
Though it i common alse on the Pacific eoast of Panama, it was not numer-
ous in the loeks af thal el of the Canal.

Selene vomer (Linnacug). Moonfish,
Wesl Side: A single specimen 320 mm. long.,

i
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FAMILY CENTROPOMIDAE., ROBALOS; SNOOK.

Centropomus undecimalis (Bloch). Robalo; Snook.

Middle Chamber: 1 specimen 275 mm. long.

Most of the specles of the genus ascend brackish and fresh water
streams in Panama. However, Lhis species was not taken in fresh water
during the recent investigation, nor in earlier (1911 and 1912) investiga-
Lions,

Centropomus parallelus Poey.

Thig gpecies was not seen in the locks, However, thiee figh, respectively
250, 270 and 3200 mm. long, were taken in Gatun Iake near Gamboa. It was
reported from DBarre Colorade Island by Breder (Zoologiea, 1X, 1933,
p. 563). Since there is ay yet no evidence that this Atlantic coast {ish breeds
in fresh water, it apparently may be assumed that the gpecimens cellected
had passed through the Gatun Locks. Specimens were secured in Mirafloros
Lake, indicating a migration through Pedro Miguel Locks.

FAMILY SERRANIDAE., SEA BASSNS.

Promicrops itaiara (Lichtenstein). Spotted jewfigh.

Middle Chamber: 1 specimen 208 mm. long.

Lowest Chamber: 1 specimen, juvenile, 24 mm, long; identification un-
certain becanse of extreme youth. The jewlish, which iz common to hoth
coasls of Panama, occurred also in the WMirallores Locks.

Rypticus saponaceus (Bloch & Schneider). Scapfish.

Lowest Chamber: 3 spocimens, respectively 133, 140 and 150 mm. long;
picked up Irom botlom slush. Many more were present.

West side: 6 specimens, 123 to 145 mm. long.

FAMILY LUTTANIDAR, SNAPPERS,

Lutianus griseus (Linnacus). Gray or mangrove snapper.

Lanvest Chamber: 8 gpeeimens, 100 to 110 mm, long, preserved. Exam-
ined 8ix others ranging in length from 370 1o 540 mm. for spawning condi-
Lion, all of which were urndeveloped. Thiy speeies was scaveely as numerous
ad the dog snapper.

West Side: 2 specimens, [60 and 225 mm. {ong.

Lutianus joeu {Bloch & Schneider). Dog snapper.

Middle Chamber: 3 specimens, 60, 255 and 260 mm, long,

Lowesl Chamber: 16 specimens prescerved, ranging in length from 34 Lo
ST minn Many others wore present; examined six ranging from 270 Lo 335
mn in englh Tor spawning condition, which were all undeveloped,

West Side: 8 specimens, varying in length from 62 to 300 mm.

Lutianus apodus (Walbaum). Schoolmastier.
Middle Chambuer: 2 spocimens, respeetively 205 and 250 mm, long,
Lowest Chamber: 4 upecimens proserved, ranging in length from 245 to
200 mm. Several others were present, bul the speeies was Jess numerous
than the dop snapper.
Lutianus synagris (Linnacus). Lane snapper.

Lowesl Clamber: Only 4 small ones, rangring in length from 106 to 152
tem.

West Bides | speeimen 105 mm. long,
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TAMILY HAEMULIDAL., GRUNTS.

Pomadasys crocro (Cuvier & Valenciennes). Ranco.

Uppermost Chamber: 14 small specimens, 36 to 57 mm. long.

This fish was taken also in Gatun Lake, near Gamboa, In ea_rhe}' mvgstl-
galions (1911 and 1912) gspecimens were collocted all the wiy i.mm strictly
salt water at Porte Bello to fresh water, above many vapids, in the upper
Chagres River. [t seems probable that this fish passes through the locks, as
no evidence has been secured indicating that it reproduces in fresh water.
Specimens of this species, or the closely related P. bayroats, were taken in
Pedro Miguel Locks and Miraflores Lalke,

FAMILY SPARIDAE, PORGIER,
Archosargus aries (Cuvier & Valenciennes). Shecpshead.
West gide: 1 gpecimen 3256 mm. long,
This fish is new to the fauna of Panama. The species oviginally was

deseribed from Rie de Janeivo and Maracaibo, and later recorded from
Belize, Honduras.

FAMILY GERRIDAE. MARINE MoOJARRAS,
Eucinostomus californiensis (Gill).
Uppermost. Chamber: 11 juveniles, 24 to 32 mm. long. This species, as
here understood, is common (o bolh coasts of Panama. Specimens were taken
also in Miraflores Loceks and Miraflores Lake, buf none at intermediate

points. Though it ranges into brackish water glreams, it ig nol known to
enter strictly fresh water in Ianama,

Diapterus plumieri (Cuvier & Valenciennes).

Uppermost Chamber: | individaal, quite suvely ol this species, was seen
in a hottom hole but not captured.

Middle Chamber: 3 specimens, respectively, 270, 270 and 315 mnu. long
preserved. Others wore seen,
West Side: 2 specimens, 330 and 340 mm. long.

IPAMILY SCIAENDAL, SkEA TROU?T, CROAKRRS, BT,
Bairdiella 1.

Lowesl Chamber: 12 postlavvie, 8 1o 10 mm, longs, probably belong Lo
this grenns,

Bairdiella ronchus (Cuvier & Valenciennoes).
Lowest Chamber: 8 specimens, vanging in length Drom 823 Lo 95 mm.

[CAMILY POMACEKNTRIDAR,
Pomacentrus fuscus (uvier & Valenciennoes,
Lowesl, Chamber: 1 specimen 75 mm. long,

FaAMILY Clonnanat, plolagkas b Lo,
Cichlasoma maculicauda Roepan,

Uppernmost Chaunber s 6 specinwens, varying in length fronn 82 10 210 mmn.
This Altlantic slope species is nol confined to strictly Fresh waler, as i
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frequently was tauken in Lrackish water in Panama durving earlier invesliga-
fions (1911 and 19127, 1t apparently has crossed the divide through Culebra
] Cul, as specimens were seeured in Pedro Miguel and Miraflores Locks as
well as in Miraflores Lake.

PaMILY GoRIDAR. GoBIES; GUAVINAG,

Gobiomorus dormitor Tacépide.

Uppermost Chamber: 7 specimens, 356 to 76 mm. long.

Lowest Chamber: 1 specimen 73 mm. long.

This fish was not taken in strictly salt water in Panama during the
vocent investigation nor the eavlier ones (1211 and 1912}, [t most commonly
was Lound in guiet brackish water, though ocensionally far upstream. Tt
also, was sectired in Gatun Take in 1935,

Eleotris pisonis (Gmelin).

Lowest Chamber: 7 specimens, 15 to 75 mm. long, preserved. Others
Were seen.

This specics vanges from brackish to fresh water. Lt apparently has
erossed the divide to the Pacific side locks where it seems to have hybridized
with its closely related congener, picfa. (See Hildebrand, Frield Mus. Naf.
Hisi. Pub., XXTII, 1928, pp. 344-347),

Eleotris isthmensis Meek & flildebrand,

Uppermost Chamber: 12 specimens, 20 to 60 mm. long, preserved. This
| gpovies was commion in the bhottom holes after the Hight had been drained,
| but i was dillicult Lo cateh,

‘ This fish ranges from salt to fresh water, but it appears to be most
numerons in brackish water, No evidence of crossing over was found,
thourh nothing wonld appear Lo prevent it

Leptophilypnus fluviatilis Meek & Hildebrand,
: Uppermeost Chamber: 28 specimens, 15 Lo 45 mm. long, preserved. It Qs
very commen, like the preceding species, in the bottom “manholes” where
many adhering Lo the walls could be reen.

Middie Chamber: 2 speeimeny, 49 and 52 mm. long,

Lowest Chamber: I specimen 35 mm. long,

Three specimens of this specles were taken in Gatun Lake al Barro
Colorado [sland. 10 apparently ranges from brackish to Tresh waler,

) "This species seems Lo have crossed the divide to the Pedro Miguel and |

Miraflores Locls.
Lophogobius cyprinoides (Pallus).

Lowest, Chamber: 25 specimens, 30 Lo 81 mm. long, preserved; many
present.,

This goby previonsly was known from Panama Mrom only one speeimen,
tuken ol 'orto Dello,
Goblonellus boleosoma (Jordan & Gilbert).

Uppermost Chambor: | ospeciimen 17 mm. long,

Lowest Chamber: 2 speeimens, 27 and 30 mm., long,

| Bathygobius soporator (Cuvier & Valenciennes).
Middle Chumber: U spocimen 348 mm. long,

Lowest Chamboer: 7 i 25
» o7 specimens, 25 (o 5% mm. fong, preserved; many
present, a T

L e T
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West Side: 1 specimen 58 mm. long.
This species apparently does not enter fresh water.
Garmannia hildebrandi Ginsburg,
Uppermost Chamber: 28 specimens, 18 to 37 mm. long, type material.
This goby was taken also in the Pedro Miguel Loecks.

T'AMILY BATRACHOIDIDAE., TOADFISHES.

Amphichthys cryptocentrus (Cuvier & Valenciennes).
Lowest Chamber: 2 specimens, 72 and 75 mm. loap.

IFAMILY BLENNIIDAE. BLENNIES,

Hypleurochilus sp.

Lowesl, Chamber: 1 specimen 46 mm. long, This probably is a new
species.
Blennius sp.

Lowest Chamber: 4 specimens, 25 to 37 mm. long. Thisg may be a new
species.

TPAMILY ANTENNARIIDAE, TTROCFISHES,

Antennarius scaber (Cuvier).
Lowest, Chamber: 1 specimen 45 mm. long.

PHDRO MIGULL LOCKS.

All specimens noted in the Tellowing list were taken in the east side
of the locks, no collection having been made in the west side. The Podro
Miguel Locks are situated in fresh water, ag stated elsewhere, and ag the
Tresh water species of the Canal Zone [ large part seem to shun the locks,
comparalively few species, or even individuals, were present when the cast
side of these locks was dewalered February 20, 1937, 1t will be noticed thal
most of Lthe spocies recorded are more or less regular inhabitants of brackish
waber. Several marvine Torms ave ineluded in the list, which in this instance
have invaded fresh waioer.

FAMILY [MLOPIDAL.

Tarpon atlanticus (Cuvier & Valenciennes)., Tarpon,

This species was not present in the east side of the locks, bul M.
Myvick, the superintendent of the locks, stated that several woere gtranded in
the west side when dewsdered o January, 1937, Soveral tarpons were prey-
ent in Mirallores Locks, Howas seen also in Mirallores Lake,

FAmiLy ENGRAULIDAK,  ANCHOVIES.

Anchovia lucida (Jordan & Gilbert),
SIx specimens, 9% Lo 106 mm, long. -
This speeies was found in Mirafores Locks also,
Anchovia spinifer (Cuvicr & Valenciennes),
Many specimens ol this anchovy woere faken, ranping upward Lo 160
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mm. in length. It was numerous also in Mirvaflores Locks, No evic_{ence was
secured, indicating that this anchovy, which inhabits both coasts of Panama,
invades the frosh water between Gatur and Pedro Miguel Locks.

FaMILy CHARACINIDAL.

Astyanax fasciatus (Cuvier). “Sardina.”

This Pacific slope species was taken in Gatun Lake. Though no speci-
men was scen in Pedro Miguel Locks when dewatered, it may have passed
through them to reach Gatun Lake.

Brycon chagrensis (Kner). “Sabalo pipon.”

A single specimen of this common Atlantic slope fish, 295 mm, long, was
found in Pedro Miguel Locks. Many more were taken in Miraflores Lalke,
where the species apparently is now well egtablished. To reach Miraflores
Lake, the fish originally very probably descended frem Gatun Lake and
Culebra Cut, through the Pedro Miguel Locks.

Brycon pefrosus Meck & Ilildebrand. “Sabalo pipon.”

Eight small specimens, 49 to 76 mm. long, were taken in the Rio Cocoli,
just above Miraflores Lake, This Atlantic slope fish presumably reached the
Rio Cocoli from Miraflores Lake by descending from Gatun Lake and Culebra
ut through Pedro Miguel Locks.

FAMILY ATHERINIDAE, SILVERSIDES,

Menidia [ Thyrina) chegresi Meek & Hildebrand.

Four specimens, 45 to 70 mm. long, of thiz Atlantic slope fresh water
silverside were secured. It wasg taken alse in Mirallores Locks. Thig small
species, which usually does not exceed a length of about 120 mm., has been
mistaxen by some Canal Zone residents for young tarpon.

IPAMILY MUGILIDAK., MULLETS.

Chaenomugil proboscideus (Giinther).
A single small specimen 37 mm. long.

Mugil curema Cuvier & Valenciennoes,

Three small specimens, 41 42 and 44 mm. long. This species was laken
also in Miraffores Locks and Mirallores Lake. It occurs on both coasts of
Pinama. No evidence indicating that it has invaded the fresh water belween
Pedro Miguel and Gatun Locks was seeured,

FaMILy CENTROPOMIDAL, ROBALOS, SNOOK.

Centropomus parailelus ocy.

Although this Atlanlic coast fish was not taken in Pedro Miguel Locks,
owas secured in Miraflores Lake, wheve it seems to be common. o reuach
Lhis Take it apparently had to pass through Dedro Miguel Locks,

Centropomus robalito Jordan & Gilbert.

[four specimens 80 to 125 mm, long, Many more were scen and taken
in Mirallores Lake, theugh none was seen in Mirallores Locks, through which
they presumably had o pass to reach Mirallores Lake and Pedro Miguel
Locks.

——
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Centropomus aramatus Gill.

Three specimens, 220, 223 and 240 mm. long. It was net seen in Mira-
flores Locks through which it presumably had to pass to reach the upper
locks.

FaMILY LUTIANIDAE, SNAPPERS.

Lutianus novemfasciotus (ill.

One specimen 335 mm. long was preserved, I is guite certain that others
woere present, but disappeared by the “route of the fish-hungry.” It also
oceurred in Mirallores Locels.

This gnapper evidently has great tolerance for fresh water, but to date
it 18 not known to have advanced into the Tresh water of the Canal beyond
the Pedro Mipuel Locks,

Lutianus colorado Jordan & Gilbert.

Three specimens, 330, 430 and G830 mm. in length, were preserved, and
olhers were seen, 1t was seeured also in Miraflores Locks and Miraflores
[ake.

PamILY HarMmuLIDAR., GRUNTS,

Pomodasys bayanes Jordan & lvermann.

Two small specimens, 27 and 50 mm. long, Two considerably larger
specimens, 250 and 310 mum. long, were taken in Miraflores Lake., Tt was not
geen in Mirallores Locles.

This fish probably is not distinet from P erocro of the Atlentic, which
was secured in Galun Locks and Galun Lake,

FAMILY SCIAENIDAL, CROAKERS, Ska TROUT, BT,

Cynoscion albus (Giinther). “Yellow corbina.”

0

Three specimoens, 153, 225 and 3056 mm. long, This species was taken
alse in the Mirallores Locks,

[PAMILY Cloniinap. MOJARRAS D1 Rio,

Cichlasoma maculicavda Regan. “Chogorro.”

Thyree specimens, 260, 293 and 300 mm. long. This Atlanlic slope fish
seems woll established and common in Mirallores Lake where numerous
individunls were taken, vanging apward Lo 320 mm, in length, 10 was taken
also in Mirvallores Locks and Galan Loceks and Gatun balke,

FFaMiny GOBIIDAK. GOBIES; GUAVINAS,

Gobiomorus maculatus (Giinther). “Guavina.”

This Pucific slope hsh was found in Gatun Lake, where 2 specimens, 127
and 210 mm. long, were taken nol far helow Madden Dam. Though no speci-
mens were seenred in Pedreo Mignel Locles the apecies presumably reached
Galun Lake by passing throweh these Tocks, This fish is conumon in Mirn-
{lores Lake, below Podro Miruel Loeks,

Eleotris picta Kner & Steindachner, “GQuavina”
Twelve specimens, 35 fo A8 mm. long, preserved. This speeies was
numerous in the locks, where specimens up Lo 495 mm. in lengih were
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measured. It is common in Miraflores Lake, and it was found also in Mira-~
flores Locks, . lebra Cut t
' indicating that this fish has passed through Culebra Cu Lo
NOlmﬁgel\fsqmoclialttz;linec%. However, signs of the hybridization of this
Gatl!“ Jﬁd its élosely related Atlantic slope congener, pisonus, was found.
f}‘p}ficg“ils narent crogsbreeding is disecussed in another paper (Field Mus, Nat,
Hist. Pub.. Zool, Ser., XXI1, 1928, pp. 344 to 847).

Leptophilypnus fluviatilis Meek & Hildebrand.

Thi antic slope species was numerous in the “manholes” in the floor
of thlelltfclixt,l?':’]}fé1‘e it1 Seelmed so much at home that it may be a permanent
renident. Here it elings, very goby-like, to the walls of the holes. Thirty-
m gpecimens 20 to 33 mm. long were preserved. This fish was taken also
in Mlil‘aﬂ()res Locks and Miraftores Lake.

Garmonnia hildebrandi Ginsburg,

This species was obtained also in the uppermost champer of Gatun
Locks, Four specimens, 19 to 35 mm. long, were secured in the Pedro
Miguel Locks, type material.

Garmannia homochroma Gingburg,
Ten specimens, 12 to 33 mm. long were preserved, type material.

FaMILy SOLEIDAE. SOLES.
Achirus fluviatilis Meek & Hildebrand.

Thiy species was fairly common in the “manholes” in the floor of the
locks, where it was rather difficult to eatch. Five specimens, 19 to 34 mm.
long, were preserved. Tt was taken also in the Miraflores Locks,

MIRAFLORES LOCKS,

Colleetions were made by the writer and assistants in the two
chumbers of the west gide of the Miraflores Locks, when dewatered from
March 24 to 29, 1937, and in Lhe east gide by Dr. A, O. Foster of the Gorgas
Memorial Luboratory, Panama City, on April 28 and 29, 1937, The specimens
secured in the upper and lower chambers of the west side were all kept
separate and most of those from the east side similarly were labeled as to

the level in which they were taken, When the level i known it is given
in the following lisf,

FPaminy CARCHARIINIDAY, (RAY SHARKS,
Carcharhinus gp.
Lower Chamber, Iast Side: 1 speeimen, o partial skin, about 950 mm,
longg; a young male. Dr, Foster reported that 3 other sharks, similar to the

one preserved, were present, To date the writer has not succeeded in
identifying the specimen.

FAMILY SILURIDAL. CATFIST {MARINE),
Seiadalchfhys troschelii (Gill).
Upper Chamber, West Side: 3 gpecimens, 440, 470 and 490 mm. loug,
were presevved, Many others, supposedly of Lhis species, were seen,
Many mules

_ . of this and other species carried eggs and young in the
mouth, which sometimes wore dropped when the fish became distressed as
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the water receded. In places in bolh chambers (west side) the floor of the
locks wag fairly covered with eggs and young catfish with large yvolksaes,
A male of this species examined in the laboratory retalped a single young,
70 mm. long, with a large yolksae, in his mouth, One m_lght judge that this
young could eagily have reached a length of 100 mm. (4 inches) on the large
amount of yvolk remaining. It would secem probable, then, that the young qf
this species are retained and cared for in the mouth of the male parent until
they reach the comparatively large size of around 100 mm.

Galeichthys seemanni (Glinther).

Lower Chamber, West Side: 1 specimen, 360 mm. long, was preserve{i.
According to my field notes this species was very commol. However, as this
and the next mentioned closely related species were not distinguished in the
field, it seems probable thai both were present in some abundance.

Galeichthys jordani (Eigenmann & Eigenmann).

Tast Side: 1 specimen, 375 mm, long, was preserved.

This species is closely related to the preceding one from which it is
distinguished with difficulty. This species and the foregoing ones very prob-
ably were pregent in the east side, Lhough ne specimens were preserved.

Galeichthys dasycephalus (Giinther).

Upper Chamber, West Side: 4 specimens, each about 65 mm. long, re-
taining a large yolksae, evidently dropped by the parent, were pregerved.

Lowor Chamber, West Side: 1 adult female 853 mm. long; 1 young 80
mm. long with yolk fully absorbed; 4 young removed from mouth of male
parent, respectively 52, 54, 55 and 56 mm. long. These young retained a very
large yolksae, measuring about 17 mm. in diameter.

According to my field notes this species was very numerous in the locks.

Tt o doubt was present also in the east chambers, though no specimens were
preserved,

Arius multiradiatus Giinther,

Upper Chamber, West Side: 1 specimen 250 mm. long.

Lower Chamber, West Side: 1 ypecimen, a male 287 mm. long, with egus
6 mm. in diameter in the mouth,

FAMILY MURAENESOCIDAE. [IRELS,

Neoconger vermiformis (iitbert.

This eel was common in the bottom sill of all four chambers, Thirty-six
gpeeimens, ranging in lenglh from 42 to 152 mm,, were preserved.,  Many
more could have been tiaken, Specimens under about 756 mm. in lenpgth are
glassy; the larger ones are pinkish. This eel previously had not been taken
in shallow water at Panama.

Hoplunnis sp.

[.ower Chamber, West Side: 1 specimen 272 mm, tong. [ have not yel
heen able to identily this eel, and in [act am not certain that it belongs to
the genus Hopfusais, Upot further study it may prove 1o he new,

I"AMILY MYRIDAR, WorM rLs.

Myrophis vafer Jordian & Gilbert.
Lower (Chamber, West Side: | specimen 68 mm, Jong,
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FAMILY KLOPIDAE,

Tarpon otlanticus {Cuvier & Valenciennes). Tarpon; “Sabalo real”
Upper Chamber, West Side: 1 female, with undeveloped gonads, 131.25
cm (5%.5 inches) long, became siranded., There was none present in the

- chamber of the west side.
lowelU(I‘)per Chamber, Eust Side: 6 tarpons, ranging in length from 118 em,
(47 inches) to 162.5 cm. (65 inches), present at this level. A female, 141 ¢m,
(56 inches) long, contained well developed roe.

Lower Chamber, Fast Side: Four individuals, 2 males and 2 females,
were present, ranging from 122.5 em. (49 inches) to 150 ¢m. (60 inches)
in length. The smallest one, a female, weighed 32 pounds, and the largest
one, a male, weighed 57 pounds. -

No tarpon were present in the east side of the Pedr:o Miguel Locks_ when
dewatered in 1937, though reported from the west side, as stated in the
preceding list. This species was seen in Miraflores Lake and it has been
reliubly reported from the sea level end of the Canal below Miraflores Locks.
The tarpon, an Atlantic species, then, has completed the transit through
the Canal.

FaMiny CLUPEIDAT. HERRINGS.

Sardinella stolifera (Jordan & Gilbert).

Upper Chamber, West Side: This species wag very numerouns; 15 speci-
mens, ranging from 95 to 180 mm. in length, were preserved.

Lower Chamber, West Side: This small herring was somewhat less
numerous &l this level than in the higher one. Fleven gpecimens, ranging
from 51 {o 132 mm. in length, were retained for the collection.

[t was taken also in Miraflores Lake, [t is a rather conspicuous fish
bevause of ilg very bright, broad, silvery, lateral band.
Hisha fiirthii (Stcindachner).

Upper Charcher, West Side: A gingle specimen 150 mm. tong,
Odonfognathus sp.

Lower Chamber, West Side: 1 specimen 77 mm., long,

Lower Chamber, East 8ide: 3 specimens, 52, 53 and 62 mm. long.

Because of the immaturity of the specimens it has not been possible 1o
identily them with any degree of certainty even as to the genus.

[PAMILY TONGRAULIDALR. ANCIIOVIES,
Anchovia balboae (Jordan & Scale).
Lower Chamber, West Side: 4 specimens, cach elose Lo 90 mm, in length.
This is the species listed as A, drewvirostris in our carlier work (1924,
P 198%). The name, brevirostris, however, is regarded s preoceupied by a
Brazitiun species of Lhis genus.
Anchovia naso (Gilberl & Pierson).
Lowoer Chamboer, Wesl Side: 8 specimens, 60, 62 and 63 mm. long.
Lower Chamber, East Side: | specimen 52 mm. long,
This species was not nomerous in ihe locks,
Anchovia parva Meck & Hildebrand.
Lower Chumber, West Side: 15 specimens, 43 Lo 65 mm. long,
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Upper Chamber, East Side: 62 specimens, 35 to 62 mm. long.

Lower Chamber, East Side: 12 specimens, a8 to 50 mm. long.

This small anchovy heretofore was recorded only from the Atlantic coast
of Panama and Trinidad. The specimens have been carefully compared with
specimeng from the Atlantic coast of Panama (the type locality), without
detecting any differences. This gpecics was numeroug in the Gatun Locks,
even in the uppermost chamber. It was not taken, however, in Gatun Lake,
the Pedro Miguel Locks, nor in Miraflores Lake. Therefore, evidence indi-
cating that it has crossed the Isthmus through the Canal is lacking. Its
presence in abundance in the uppermost flight of the Gatun Locks, never-
theless, shows that it has great tolerance for fresh water, and the possibility
that it has crossed definitely exists.

Anchovia ischana (Jordan & Gilbert).

This anchovy was numerous in all four chambers of the locks. Many
specimens, 47 to 93 mm. in length, were preserved.

The great abundance ol this species, as well as other anchovies, prob-
ably attracts some of the larger fish to the locks.

Anchovia lucida (Jordan & Gilbert).

Upper Chamber, Wesl Side: 1 gpecimen 85 mm, long.

Lower Chamber, West Side: 18 specimens, 80 to 97 mm. long.

Lower Chamber, East Side: 1 specimen 92 mm. long.

This species was found also in the Pedro Miguel Locks, showing that it
can endure fresh waler.

Anchovia curta (Jordan & Gilbert).

Although this anchovy was not taken in the locks it seems to beleng to
this ligt as 10 specimens, 22 to 54 mm. in length, were taken in Miraflores
Lake above the locks. To reach this lake it presumably had to pass through
Mirailores Locks.

Tts tolerance for {resh water suggests that this anchovy could traverse
the Fsthmus, bui to date no evidence indieating that it has done so has been
Tound.

Anchovia spinifer (Cuvicr & Valenciennes).

This specics was very numerous in every chamber of the locks. Many
gpecimeny, ranging from 33 1o 165 mm. in length, were preserved.

1L wae common also in Pedro Miguel Locks, and a single specimen was
secured in Gulun Locks, thouph not at intermediate points.

As this anchovy was recorded from both conats of tropical America
hefore the completion of the Canal, it would be impossible to determine
whether crossing over has iaken place from the study of specimens. [t
tolerance for fresh water apparently would enable it to complete the transit,

s great abundznce in the locks was surprising beeause it was not
seeured on either coast of Panama during our carlier extensive collecting,

Many of the larger speeimens were very conspicious beeause of their
hright orange color, though others were plain silvery.

The greal abundance of this fish in the locks very probably helps to
attract many large predalory species.

Anchovia panamensis (Steindachner).
Upper Chamber, West Side: 4 specimens, 58 to 72 mm, leng.
Lower Chumber, West Side: 1 speeimen 88 mm. long.

Two specimens, 46 and B mm, long, were taken in Miraflores Lake, Tt
was not seen in the Pedro Miguel Locks,
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Anchovla rastralis (Gilbert & Pierson).

Upper Chamber, West Side: 5 specimens, 53 to 55 mm. long,.

Lower Chamber, West Side: Many present; 40 specimens, 57 to 105 mm.
long, were preserved. . '

Lower Chamber, Fast Qide: A single specimen 63 mm. long.

Lycengraulis poeyi (Kner & Steindachner).
Upper Chamber, West Side: 3 specimens, 140, 160 and 185 mm. long.

Cetengraulls mysticefus {Glinther).

Upper Chamber, West Side: 1 specimen 53 mm, long.

Lower Chamber, West Side: Numerous; 41 gpecimens, 53 to 90 mm.
long, were preserved.

FAMILY POECILIIDAE. ToP MINNOWS,

Poeciliopsis elongatus (Giinther).
Upper Chamber, West Side: 11 specimens, 19 to 38 mm, long.
Lower Chamber, West Side: 54 specimens, 26 to 47 mm. long.
Upper Chamber, East Side: 2 specimens, 56 and 60 mm, long.

This brackish water minnow was numerous in both chambers of the
west side, where many either were stranded or occupied the “manholes”
in the floor of the locks.

FAMILY HEMIRHAMPHIDAE. ITALFBEAKS,
Hyporhamphus snyderi Meck & Hildebrand.

Lower Chamber, Ilast Side: 2 specimens, 143 and 175 mm. long.
)

TPAMILY ATIERINIDAE. SILVERSIDES,

Menidia [Thyrina) chagresi Meek & Hildebrand.
Lower Chamber, West Side: 3 specimens, 25, 27 and 88 mm. long.
This Allantic slope fish, confined to fresh and brackish water, was taken
also in the Pedro Miguel Locks.
Kirtlandia gilberti (Jordan & Bollman).
Lower Chamber, Kast Side: 2 specimens, 38 and 117 mm, long,

T

[oast side: 3 specimens, 36, 48 and 120 mm. long,

Paminy MUGILIDAE. MULLETS,

Mugil curema Cuvier & Valenciennes.

Lower Chanmber, West Side: 9 juveniles of one school, 46 to 56 mm.
long, and 14 of another school, 24 {o 38 mm. long, were preserved,

Upper Chamber, ast Side: 8 speeimens, 30, 38 and 45 mm. long.

Fast side: [ adult 235 mm. long,

Juveniles woere taken, also, in Miraflores Lake and Pedro Miguel Locks.

FAMILY POLYNAEMIDAL, TIHREADFING,

Polynemus approximans Lay & Bennetl.
I:ower '(‘,hnmlwr. Iast Side: 1 juvenile 29 mm. long.
Enst Side: 2 aduolts, 195 and 205 mm. long,
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FaMmILY CARANGIDAE. CREVALLE, JACKS, POMPANOS, EIC.

Caronx hippos (Linnaeus). “Jack.”

Upper Chamber, West Side: 1 specimen 135 mm. long.

Lower Chamber, West Side: 8 specimens, 105 to 1256 mm. long.

Fagt Side: 1 large individual 610 mm. long.

This species as here understood oceceurs on both coasts of Panama,
Though some writers have attempted to separate the specimens from the
opposite coasts, giving the name C. caninus to the Pacific coast one, T am
not convinced that the supposed differences are well founded.

The secarcity of this species in the Miraflores Locks contrasts sharply
with its abundance in the Gatun Locks. 1t is not lmown to invade strictly
fresh water.

Caranx marginatus (Gill).
Upper Chamber, West Side: A single gpecimen 140 mm. long.

Oligoplites mundus Jordan & Starks. Leather jack.
East Side: 1 specimen 3656 mm. long.

Oligoplites saurus (Bloch & Schneider). Leather jack.
Lower Chamber, West Side: 3 gpecimens, 29, 38 and 62 mm. long,
East Side: 2 specimens, 190 and 205 mm. long.
This gpecies, which is common to both coasts of Panama, was not seen
in the Gatun Locks, and is not known to cnter {resh water,
Trachinotus kennedyi Steindachner. Pompano,
Fast Side: 1 large individual 645 mm. long.
Chloroscombras orqueta Jordan & Gilbert.
Lower Chamber, West Side: 1 specimen, a juvenile 54 mm. long.

Kast Side: 8 gpecimens; one juvenile 40 mm. long, and 7 adults 185 to
2056 mm. long.

Selene brevoortii (Gill). Moonfish.

Lower Chamber, Kast Side: 1 juvenile 70 mm. long, and an adult 265
mm. long,

Vomer declivifrons Meek & Hildcbhrand., Moonfish; horsefish,
Lowest Chamber, West Side: 1 specimen 335 mm. long.
Fast Side: 1 individual 250 mm. long.

FAMILY APOGONIDAK,  CARDINAL-FISILES,
Apogon dovii Glinther.

Lower Chamber, West Side: 1 specimen 100 mm. long.

FAMILY CENTROPOMIDAY., BORALOS SNOOK,

Centropomus pectinatus ocy.

This gpecies, which {8 known from both coasts of tropical Ameriea, was
not seen in Miraflores Locks. However, 2 upecimens, 95 and 330 mm. long,
were tuken in Mirallores Lake. The fish presumably had to pass through
the Miraflores Locks 1o reach this lake. It swas not taken in the Gatun
Locls.
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Centropomus unionensis Bocourt.
Upper Chamber, Wost Side: 3 specimens, 110, 180 and 200 mm. long.

Lower Chamber, West Side: 2 specimens, 115 and 170 mm. long.

Centropomus nigrescens Giinther.

Lower Chamber, West Side: 1 individual about 450 mm. long, quite
certainly of this gpecies, was laid aside, but disappeared by the “route of
the fish-hungry.”

In addition 2 small specimens, 65 and 95 mm. long, were taken in Mira-
flores Lake, presumably having passed through Mirailores Locks to reach

that lake.
FAMILY SERRANIDAE. SEA BASSES, GROUPERS, JRWFISH, TTC.

Epinephelus labriformis (Jenyns). Grouper.
Upper Chamber, West Side: 5 specimens, 38 to 180 mm. long.

Promicrops itaiara (Lichtenstein). Jewfish.
Upper Chamber, West Side: 1 specimen about a foot long was secn, but
disappeared, having been tuken hy someone who was hungry for fish,
Lower Chamber, Fast Side: 1 individual 975 mm. (39 inches) long,
weighing 47 pounds, was present. Only the head and tail were preserved.,

Rypticus saponaceus bicolor {Valenciennes). Soapfish.

Lower Chamber, West Side: 19 specimens, 61 to 156 mm, long, were
preserved. Many more were present in the sumps and bottom slugh.

INast Side: 2 specimens, 86 and 121 mm. long.

The identification is by Dr. L. P. Schultz of the U. 8. National Museum,
who repards the Pacific Coast specimens as only subspecifically distinet
from the Atlaniic ones, The two nominal species ligted in our earlier work
(19258, pp. 481 and 482), B, wentd Gill and K. wigripinnis Gill, are regarded
a8 synonyms of the above name.

[FAMILY LUTTANIDAE, SNAPPERS.

Lutionus novemfasciatus Gill.

Lower Chamber, West Side: 1 specimen, 395 mm. long, wus preserved,
Only o few olthers were seen,

This species was taken also in the Pedro Mipguel Locls.

Lutianus colorado Jordan & Gilhert.

Lower Chamber, West, Side: | specimen, 410 mm. long, wad measured
and critically examined. Many more were present, mostly guite large. Prob-
ably llllt]llt 50 pounds of this species and L. argentiventris were removed
from this Night by Casal employees,

Fnst Side: | speeimen, 150 mm. long, was preserved, Accovding Lo Dr.
Foster this fish was numerous in the easl side of the locks,

] Although l]li.:-l stpper was not taken in Lhe upper chamber (west side)
(I) the locks, specimens were secured in Pedro Miguel Locks and Miraflores
‘.Jlllke,! .whm‘e it appears Lo be common. Though this snapper tolerates virlu-
?U{kiluuh waler, il s nol known Lo have advanced beyond the Pedro Miguel
LOCKH,

Lutlanus argentiventris (1’cters).

1 " . . . ' -
) }J.I‘)I)H (‘-h.ltnhvr, West Side: 2 specimens, 65 and 353 mm. long, were
preserved, Neveral oihers were seen,
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Lower Chamber, West Side: 13 specimens, 90 to 230 mm. long, were
preserved. Many present. Probably about 50 pounds of this species and of
L. colorado were removed from this flight by Canal employees.

Tast Side: 3 gpecimens, 90, 160 and 270 mm. long, were preserved, It
was common in the east side of the locks, according to Dr. Foster.

FAMILY HAEMULIDAE., GRUNTS,

Orthopristis chalceus (Giinther),
Easgt Side: 5 apecimens, 170 to 225 mm. long.

Pomadasys leuciseus (Gilinther).

East Side: 2 specimens, 370 and 385 mm, long.

This is Brachydeuterus nitidus of Jordan & Evermann (Bwll. U. 5. Nut,
Mus. XLVII, 1898, p. 1826) and others, which merges with P. leuciscus
according to our earlier studies (1925, p. 451).

Anisofremus pacifici (Ginther).

Upper Chamber, West Side: 3 specimens, 200, 280 and 320 mm. long,
were preserved. Many more were present. Ten were dissected and were
found to be B8 females and 2 males, all nearly ripe.

Lower Chamber, West Side: 1 gpecimen, 315 mm. long, was preserved,
This apecies was nearly as numerous in this flight ag in the upper one. Six
specimens were examined for spawning condition; only 2 had large roe.
Anisotremus dovii (Giinther).

Lower Chambey, West Side: A single small specimen, 55 mm. long,
was doubtfully identified as this species.

Itast Side: 1 specimen 200 mm. long,

TFTAMILY GUERRIDAE. MOJARRA (MARINE}.

Eucinostomus californiensis ((Gill).

Upper Chamber, West Side: 2 specimens, 42 and 60 mm. long.

Lower Chamber, West Side: 13 gpecimens, 47 to 82 mm, long.

Kast Side: Two apecimens, 62 and 78 mm. long.

One specimen, 145 mm. long, wag taken in Miraflores Lake. To reach
thig lake the fish presumably had to pass through Miraflores Locks.

Gerres cinereus (Walbaum).

Upper Chamber, West Side: 3 specimens, 56, 59 and 68 mm, long,

Lower Chamber, West Side: 1 specimen 85 mm. long.

One lurge specimen, 370, mm. long, was taken in Miraflores Lake, pre-
sumably having passod through the locks Lo reach this lake,

This species inhabils both coasts of tropical America. Although it
evidently has much tolerance for fresh water it does not seem to have ad-
vanced in the Canal beyond Miraflores Lake on the Pacifie side. It was not
seen in Gatun Locks.

Diapterus peruvianus (Cuvier & Valenciennes).

Lower Chamber, West Side: 15 #pecimens, 23 Lo 110 mm. long {(mostly

Juveniles),
Lower Chamber, ISast Side: 6 specimens, 70 to 145 mm. long.
Liight specimens of this species, ranging in length from 50 to 285 mm.,

were taken in Mirvallores Lalke. It is probable that the fish passed throupgh
Miraflores Locks to reach this lake.
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Diapterus axillaris (Giinther).
Upper Chamber, West Side: A single specimen, 247 mm. long, seems to
belong to this species, which previously was not reported from Panama.

FAMILY KYPHOSIDAE. RUDDER-FISHES,

Kyphosus elegans (Peters).
Fast Side: 1 specimen 410 mm. long.

FAMILY SCIAENIDAE. CROAKERS, SEA TROUT, DRrRUMS, ETC.

Micropogon altipinnis Glinther.
Upper Chamber, West Side: 3 specimens, 72, 103 and 180 mm. long.

Lower Chamber, West Side: 13 specimens, 52 to 152 mm. long; and 69
juveniles, 12 to 40 mm. long, which probably also belong to this species,

Fast Side: 2 specimens, 135 and 182 mm, leng.
The young of this species seem to be common in Miraflores Lake where
18 specimens, 40 to 125 mm. long, were taken,

Steliifer oscitans (Jordan & Gilbert).
Lower Chamber, West Side: 1 apecimen 103 mm. long.

Stelliter illecebrosus Gilbert.
Tower Chamber, West Side: 4 amall specimens, 67 to 80 mm. long: and
8 juveniles, 22, 33 and 35 mm. long, which may belong to this species.

Bairdlella ensifera (Jordan & Gilbert).
Upper Chamber, West Side: 2 specimens, 78 and 130 mm. long.
Lower Chamber, West Side: 3 specimens, 85, 120 and 150 mm. long.

Ophioscion typicus Gill.
Upper Chamber, West Side: 8 specimens, 175, 180 and 185 mm. long.
Lower Chamber, West Side: 1 specimen 168 mm. long,
Kast Side: 2 specimens, 183 and 200 mm. long,

Ophiosclon scierus (Jordan & Gilbert).

i Lower Chamber, West Side: 1 small specimen, 89 mm, long, doubtfully
identified as this specics, ‘

Cynoscion albus (Giinther). “Yellow corbina.”

Upper Chamber, West Side: 6 specimens, 235 to 2656 mm. long.

Lower ('.'lmmlufl‘,. West Side: 2 specimens, 240 and 310 mm. long, were
preserved, Some fairly large ones, measuring up to 30 inches in length,
were present,

Althu_uuh no specimens were preserved, this species was numerous in
the east side of the locks, according to Dr. Foster.

hi bmn!l individuals were taken also in Pedro Miguel Locks, showing that
thiz species hus much tolerance for fresh waloer.

bo 'I‘}::,- “yellow corbina” is @ highly prized foodfish in Panama. A length of
about 40 inches and o weight of 25 peunds are not unusual. It is sought
extennively by sportsnien.

Larimus eftulgens Gilberl,
Eant Side: 1 specimen 280 mm. long.
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FAMILY EPHIPPIDAE. SPADE-FISHES.

Chaetodepterus zonafus (Girard).
East Side: 3 specimens, 220, 220, and 235 mm. in length.

FaMmIiLy CICHLIDAE, MOJARRAS DE RIo,

Cichlasoma maculicauda Regan.
Upper Chamber, West Side: 3 specimens, 32, 70 and 85 mm. long.

_ This Atlantic slope fish was taken also in Miraflores Lake and in Pedyo
Miguel Locks.

FaMiLy TETRAODONTIDAE. PUFFERS,

Sphoeroides annulatus (Jenyns).
Lower Chamber, West Side: 1 specimen 2256 mm. long.
Ilast Side: 1 specimen 195 mm. long.

Sphoercides fiirthii (Steindachner).
Lower Chamber, West Side: 1 juvenile 28 mm. long.

Guentheridia formosa (Giinther).
East Side: 1 specimen 225 mm. long.

FAMILY GOBIIDAE, GOBIHS; GUAVINAS.

Small gobies, principally naked ones, were very common in both cham-
bers of the west side in the slush, where an inch or two of water remained
on the floor after pumping had ceased. Although the different species were
not recognized in the field, their relative abundance is believed to be shown
more or less by the number of specimens collected of each species.

Dormitator maculafus (Bloch).
Lower Chamber, Ilast Side: 15 small specimens, 20 to 85 mm. long, seem
to be of this Atlantic slope specics.

Dormitator latifrens (Richardson).

This gpecies was not seen in the locks when they were dewatered, but
later, after the locks had been refilled (Sept. 30, 1937), Me. C. B. Lear took
several fine specimens which were in spawning condition,

Eleotris picta Kner & Steindachner,

Upper Chamber, West Side: b specimens, 43 to 80 mm. long.

Lower Chamber, lagt Side: 2 gpeeimens, 20 and 245 mm. long.

Thig fish is common in Mirailores Lake, and it was numerous in Pedro
Miguel Locks.  Some ovidence of crosy breeding with its near relative,
pisonus, of the Atlantic slope was Tound (see under this species in the st
for Pedro Miguel Locks).

Leptophilypinus Ruviatilis Meek & Tlildebrand,

Upper Chamber, West Side: 16 specimens, 28 Lo 48 mm. long, were cap-
Ltured, Others were scen in the “manholey
not found in the lower chamber,

This Atlantic slepe fish was taken also in Pedro Miguel Locks and in
the Gatun Locks,

in the {floor of this (light. Tt was
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Erotells clarki (Hildebrand).
Lower Chamber, West Side: 5 specimens, 77 to 150 mm. long, including

the type of this species. ‘
Upper Chamber, Bast Side: 2 apecimeng, 70 and 115 mm. long.

East Side (level unknown): 4 gpecimens, 80 to 150 mm. long.

This species recently described by me (Field Mus, Nat, Hist, Pub., Zool.
Ser., XXII, 1938, p. 352) hasg not been taken elsewhere.

Bathygoblus soporator (Cuvier & Valenciennes).

Lower Chamber, West Side: 4 specimens, 63 {o 86 mm. long. Others
were present, but the speciegs wag not numerous,
Upper Chamber, West Side: 2 specimens, each 84 mm. long.

Enypinas aceras Ginsburg.
Lower Chamber, West Side: 8 specimens, 24 to 46 mm. long, type material.

Enypinas seminudus (Giinther).
Upper Chamber, West Side: 6 specimens, 23 to 45 mm. long.
Lower Chamber, West Side: 95 specimens, 16 to 51 mm. long,
Upper Chamber, Kast Side: 12 specimens, 36 to 57 mm. long.
Lower Chamber, Itast Side: 6 specimens, 36 {o 53 mm. long.

Gobionellus liolepis (Meek & Hildebrand).
Upper Chamber, Fast Side: 1 specimen 31 mm, long,

Gobionellus manglicola (Jordan & Starks).
Upper Chamber, West Side: 6 specimens, 27 to 32 mm, long,
L.ower Chamber, West Side: 28 specimens, 18 to 32 mm. long.
Upper Chamber, Kast Side: 16 specimens, 21 {0 40 mm. fong.

Gobionellus sagitfula (Glinther),
Lower Chamber, West Side: 1 specimen 38 mm. long.

Garmanla paradoxa (Giinther).
Lower Chamber, Weat Side: 33 apecimens, 19 1o 856 mm. long.
Lower Chambey, Fast Side: 2 specimens, 25 to 35 mm. long,

Gobicldes peruanus (Sleindachner).

_ Lower Chamber, West Side: 1 specimen 248 mm. long, This goby was
sained on deep mud in Lhe sump next to the “seagates” of the locks. It was
thought to be o snake by my helper, whoe warned me to keep hands off. A
new record for Panama,

Goblosoma nudum (Meck & lildebrand).
Lower Chamber, West Side: [ specimen 27 mm. long.

Mlcrogoblus tabogensis Mock & Ilildebrand,
Upper Chamber, Wesl Side: | specimen 30 mm. lowge,
Lower Chamber, West Side: 98 specimons, 22 to 50 mm. long.

Microgoblus emblematicus (Jordan & Gilbert).

Lower Chumber, West Side: | specimen 44 mm. long,

Parrella spllopteryx Cinsbury,
Upper Chamber, last Side: 1 specimen, 71 mm. long, the Lype.
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Parrella fusca Ginsburg.
Lower Chamber, West Side: 1 specimen, 42 mm. long, the type.

FAMILY BATRACHOIDAE. TOADFISHES,

Batrachoides pacifici (Gilinther).
Lower Chamber, West Side: 5 specimens, 32 to 280 mm. long,

Porichthys greenei Gilbert & Starks.
Lower Chamber, West Side: 2 specimens, each 87 mm. long.

Porichthys margaritafus (Richardson).
East Side: 1 specimen 177 mm. long.

This species previously was not taken in shallow water in the vicinity
of the Canal Zone. The determination is by Dr. L. P. Schultz,

Thalassophryne reticulata Giinther,

Lower Chamber, West Side: Saw one badly decomposed specimen, about
150 mm, long, floating in a sump a few days after the main body of water
had been removed. The specimen certainly was of this genus, though there
is doubt as to whether it was reticulata or dowii.

I"AMILY BLENNIIDAE. DBLENNIES.

Hypsoblennius sp.

Lower Chamber, West Side: 17 specimens, 16 to 70 mm. long,

The gpecimens are near H. Hgnus, but differ in minor structures, re-
quiring further study.

FFAMILY SOLEIDAE. SOLES.

L

Small scles were fairly common in the bottom “manholes,” but were

rather difficult to catch.

Achirus fimbriotus (Giinther).
Upper Chamber, West Side: 17 specimens, 156 to 40 mm. long.
Lower Chamber, West Side: 5 specimens, 24 to 50 mm. long,
Lower Chamber, Kast Side: 2 gpeeimens, 35 to 40 mm. jong,

Achirus fluvigtilis Meck & Hildebrand.
Lower Chamber, West Side: 1 specimen 50 mm. long.
Thig sole was taken also in the Pedro Miguel Locks,

Achirus klunzingeri (Steindachner).
Upper Chamber, Weal Side: 1 apecimen 71 mm. long.
Lower Chamber, West Side: 3 specimens, 58, 62 and 6% mm, long.
Upper Chamber, Bast Side: 2 specimens, 70 and 9% mm. long.

Symphurus elongatus (Gitnther), Tongue fish.
Upper Chamber, Wesd, Side: 14 specimens, 20 to 64 mm. long.
Lower Chamber, West Side: 28 specimens, 17 fo 80 mm. long.
Upper Chamber, Kast Side: 2 specimens, 43 and 65 mm., long.
Lower Chamber, Fast Side: 3 specimens, 51, 58 and 75 mm. lony.
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RXPLANATION OF THE PLATES
PraTE 1.

Gatun Locks, Panama Canal, looking toward Gatun Lake, showing vessels
in transit. Courtesy I’anama Canal.

_ Seene in base of dewatered Gatun Locks, showing stranded fish, consisting
mosatly of “jacks” Carans hippos.

PLaTE I1.

. Wall of upper chamber of dewatered lock, showing growth of bivalve
molluse, Congrie (Mytidopsis) sallei; also the “skifl” operated by a
erane, lowering collectors into the lock.

. Lifting collecting seine after a haul in the sump of Pedro Miguel Loeks.




HILDEBRAND. PLATE I.

THE PANAMA CANAL AS A PASSAGEWAY FOR FISHES, WITH LISTS
AND REMARKS ON THE FISHES AND INVERTEBRATES OBSERVED.
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: FIG. 4.

3 THE PANAMA CANAL AS A PASSAGLEWAY FOR FISHES, WITH LISTS
AND REMARKS ON THE FISHES AND INVERTEBRATES OBSERVED.

PLATE II.
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