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THE TARPON IN THE PANAMA CANAL'

By Dr. SAMUEL F. HILDEERAND
ICHTHYCLOGIST, U, §. DUREAT OF FISHERIFY

Tue tarpon (Tarpon allaniions) long
has held a place of hich estecm amony
anglers and is considered by many to be
the world's zamest fish,  Whether canght
o1 a ook or surronnded by aonet it wages
a tevrific fight Tor freedom,  The sports.
man, when properly equipped, generally
delighis 1 hooking the tarpon. The net
fisherman, on the olher hand, almost
hates to fined them in his net, for tle large,
powerful fish (the largest one veported
Lo date being 8 feat, 2 incles Tong] foo
often “run’’ throush the net, leaving
large paping holes.  Furthermore, the
fishermen sometimes ave endangoered by
the large fish, for if they do not suceeed
in breaking throneh the net the fish gen-
srally leap high into the air, oeeasionally
striking a fisherman in their effurts lo
free themselves,  Comwnnereially the tar-
pon has little or ne value, as in most
localities the fish is noet marketable. Tn
Fanama the natives and particalacly the
West Indian immigrants, however, are
very Tond of tarpon, which is kmown to
them as “‘sabilo veal”” de., king shad.
Some fishing is done on a commercial
basis and tarpons frequently are seen in
the Colon marlket.

Althongh the tarpon has been sought
far and wide by anglers, and 1o some
extent by naturalists, ihroughont its
range, which extends from Cape Cod to
Trazil and threush the West Indies,
el of ils life hisfory remains a mys-
tery. It is not known to the present day
where its spawning gronnds are. Nov
have the manner of spawning, the
spawned eges and the early larvae been
diseovered.®

1 Tryllished Ly pormission of the T, 5. Clom-
migginner of Fisheries

Tt had long been supposed that the
tarpon, like some of its near relatives,
passed. through a leplecephalus stage
similar to the eel. In this larval stage
the fsh is wvery stromgly compressed,
ribbon-shaped and almost transparvent;
cortainly bearing no resemblance to ihe
parents. A Toll grown leptocephalus, of
those species that luwve been studied, is
cemsiderably longer, thongh not greater
in bolk than the newly transformed
voune,  FPor example, the leptocephalus
of Risps smrus, known as the bonyfish in
Panama, o relative of the tarpon, reaches
a lenoth of fully 60 wun, ot during
transformation it is reduced in length 1o
abont 20 pen. That the tarpon does pass
throweh a leptocephalog stame was proven
a Few vears azo, when the anthor of the
present  article  deseribed  in Clepeia
{April, 1934) a young tarpen 20 mm
long, which was in the fransition stage.

This postlarval tarpon was taken in
an estuary at Beaufort, N O 1L does
nol necessarily follow, however, that far-
pons spawn in ihat vieinity.  We need
only Lo remember that both the Armervican
and Furopean fresh-water eels spawn in
the oeean belween Bermuda and  1he
West Tndies, and that the Turopean eel
{ravels across the Atlantie in the lepto-
cephaluy staee and then transforms and
enters [resh water, and the Ameriean eal
similarly migrates Lo oour shoves before
it transforms. Therefore, the postlarval
tarpon taken at Beanfort may have been
ligdehed far from the place of capture,

Young tarpons, of abont 2 inches ad

? Far the most complete account of the tarpon
published the reader is referred to o book en-
itled ¢ The Tarpen, *' by Louis L, Babeock, 4th
ed., 1836, privately pullished,
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upwired in length, have been fonnd by
tnvestigators in shallow stagnant brael-
ish water pools at various places, as on
Sanibel leland (1), Andros Island
fBabamas=), Poerlo Rieo and  Haiti,
However, these young were all fally past
the leptocephalus Stase,

It has been konown a long time that
adnlt tarpons inhakit Lake Nicaragog, o
baily of fresh waler a hundred feet above
sea level, Decently T, W, Diller ( Figld
and Streant, Mav, 19367 rveported more
or less regular fishing for darpon in ihe
1o Frio, whiclh enptlies into Lake Nica-
ragua,  The Kie San Juan, which is the
outlet of this lake, has falls, the heighi
of which is unkoown to the writer,  The
laie D, SBeth 1, Meek {Publieation Field
Mus., Fool, Ser., VII, 1907 whe investi-
wated the Oshes of the lake, stated *If s
hardly probable that they (tarpon and
some other marine forms) hove come up
cver the fulls at the head of the Rie San
Juan in late years. " D, Meek, therefore,
azsined  that the tarpons were land-
Ioedeen], Dlowevor, no ¥oung (Arpons sesm
to have been found in the lalke,

Cloncerning breeding it ean be slated
only that tarponz with large roe have
been faken feom time to time, Such fish
have been captured by sportsmen and in-
vestirators i June ab Boea Graonde, la,
and in March, April and Bay at Banibel
Tsland, T'la, Thongzh there has been some
conjecture that these fish spawn in the
reneral vieinily where taken, the faet is
that no ene knews definiiely whers the
reproductive activities take place. DPre.
e latilude of zouthern
Florida spawning takes place during the
spring and possibly smnmer.

It is evident From the lorvegoing re-
marks thatl the life history of the tarpon
was still largely nnknown.  Therelove,
the writer was eager o add somelhing 1o
the known facls of its 1ife history while
making an investigation of the fishes of
the Panama Canal during the early part
of 1935, ITe was stimulated, Doether, i

sumably in
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devoiing special attention to the tarpon
b the elalm of local residents that both
adult and soung tarpons Were comimon
in HGatun Lake, a strietly fresh body of
walker, The sbudy was expecied 1o shed
some leht, also, on the moot guestion of
the nse of the locks as o passageway hy
the tarpons and pessibly other [shes,
The time for the last mentioned study
was particnlarly auspicions, as the Gaton
Lioels were dewstersd For overbaoling
during the wriler’s visit,
THE [SVESTIGATION

The investigation was condueted prin-
cipally along the following lines: (a)
Lgeal anglers were interviewsd concern-
ing the ocenrrenee of the tarpon in the
walers of the Canal Zone, partienlarly in
recard Lo their oeeurrence n Gatun and
Miraflores Lakes. (h) A searel, prinel-
pally for larvae and small tarpons, was
made in Gatun and Miraflores Takes and
their arms and inlete, (o) Spechinens of
tarpon were secured and examined Tor
the siate of development of the sonads
while the (Fatun Locks were being dewat-
ered.

It was definitely asserted by several
anglers that adnlt tarpons are year-round
residents in the strietly Cresh owaler of
Gatun Lake, A Tew native fishermen,
operating principally on the upper part
of the like, in the vicinity of the enlranes
af the Chagres River, where the fish
appear to be most nomerous, anele for
the tarpon more or less on g compiereinl
basiz,  ITeavy lackle, like thal enpleyed
for eatching sharks, is used.

Cime fishernun who catehes torpons fo
sell has buill a board walk Lo deep waler
at the npper end of Gatun Lake on one
of the banks of what formerly was the
Chagres River., Al the end of the litlle
pier he has mgeed a laroe pole about 25
freot or g0 in length, which tapers from
abont 4 to 5 inchies af the base to about 2
inches at 1he small end.  The pole is sel
at an angle of about 40 degrees to the
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water amd is supported near midlength
by a post. The ling with the haited hook
i attached to the pole. When o large
fislh {ltarpon’ takes the heok the move-
ment of the pole can be seen from a dis-
tance. By the use of this devies the
Gsherman may stay in a cool shady place,
conpversing with Triends, arv possibly en-
sage in other worl, until the pole begins
fo sway.

The description of the nalive's method
of fshing siven in the foregoing para-
oraph g offered, azide from the interest
in its nniguencess, o show that the tarpon

i sulliciently numerons in Lhe upper part
of Gatun Lake fo induee a Gsherman fo
oo to some expense and trouble to equip
limself for the fishery, Others presumn-
ably Osh just as mnel as the man who
has the hoompole, bul in a less preten-
tions wav. Americans, of eonrse, fish for
sport only, 8o far as eonld be learned,
tarpons are about eqoally numerous
throughout the vear and the spori or
fishery is nol limited to any partienlar
SEASOLL,

The writer did not angle for tarpons
in Oatun Lake: nor did he see any taken
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by others during his visits, However, he
il see several lavge fish “hrealt water™
and partly show themselves above the
surfaer, whicl unmistakably were tar-
s,

The more o less regular ocenrrence of
the tarpon in Miraflores Lake (ihe small
fresh to brackish body of water situnted
o the Tacifie glope of the Canal Zone
between the Pedeo Mignel and Mirafiores
Liels’y was reporied by such relinble in-
lormants as e, B, AL Canthers, ehief of
the maintenanee office at Tedre Miznel,
awid by Dr. Ierbert G Clark, director of
the Coreas Aemorial Laboralory, who
maintaing a veterinarian slation on the
lake. The writer did not see this fish
eanghl in the lake, thonzh he saw a very
lapge fish break water which quite cer-
tainly was a larpoen.

It was stated earlier in this arficle that
the wiiter was  informed by several
natives of the presence of young tarpons
in Gatun Lake. On one of the collecting
trips one of the men who claimed that
many young tarpons were present in the

HY NATIVE

A LINE WITH HAUTED 1E00H 15 ATTACHED TO TIIE POLE

flanrtesy L Herbert £, ok

TARPON FPLSHEEMAN

Like was with ithe eollecting party,  We
had not been working long when this man
callod exeitedly that we had captured a
voung “sabilo reall” However, this
Coabilo real” proved to be an oadnlt eil-
vorside,  MNemddin  chagresd, aboual 34
inehes long,  Later many more silver-
sifles wore seenred and preservied. These
fish were shown to two other natives, who
Liacl stated thal voune tarpons were com-
mon in Gatun Lake, both immediately
cxclaimend ““sabilo real.’’ T4 was evidend
that the men had mistaken silversides
For young tarpons. The search for young
fish, however, was continued, Collections
weere e Inomany diferent sections of
both Gatun and Mirafloves Lakes and
adjacent streams, but ne vounyg farpoens
wers Fonnd,

The investigator was present fo ox-
aming the stranded  fish the
dewatering of the easl side of Gatun
Liels, from IPebraars 200 te 24, 1925 (ihe
ather side having been dramed in Janu-
ary, before his arrival in Panama). Hew-
eral large lavpous (exact number un-

tluring
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erating  electricity  for operating  the

known ) were stranded in the upper
chamber, which of course was dramed
firsl. Only one specimen was seenred [or
examination, the rest having been laken
away by the Negro laborers hefore the
writer could et to them, After this
experience the superintendent of  the
lneks forbade the men to remove a single
fish until the investizalor save permis-
slou,

The middle chamber comtained eighi
large tarpons, ranging in length from 3
feet, 3 inches, to 6 Feel, 2 inches,  The
lowest chamber contained none

It seoms of interest to state here that
the west side of the locks, dewaterad in
Jannary, aecording Lo M, I, 3 Thomas,
aseistunt superintendent of the raton
Lioeks, sontained very few fish and o
tarpons, in contrast with a comparatively
lavee variety of species and sreat gl
ties of the ““houviish®™ (flops swiris)
andl the **jaek’’ {Carewe hppes) Tound
in the east side.  Mre. Thomas stated that
a similar vatio has existed each time the
locks have besn drained for overhanling,
which is done ai intervals of about three
vears, The writer knows no reasen for
the differencs in the abundance of the
fisli in the opposite sides of the locks.
The inlormation iz given here merely as
a matier of interesl,

Cinly the {wo smallest tarpons Llaken in
the locks, respectively 3 Teet 3 inches and
9 feet T oinches long, were males, both
heing neacly ripe.  OFf the seven Females
pne eontained lairge voe, one small roe il
the others were undeveloped.

Tarpons gencrally are numersns at the
foot of the aspillwav, o ligh conervete
strietare boilt in the great Gadnn dan
The o itsell s =0 lares and broad that
powoll conrse s maintained on it The
dam and spillway together hold the lavge
body of water knewn as Galun Lake,
which Forms a considerable portion of the
canal. The water necessary for operal
ing the locks is ohtained from this lake.
When there is a surplus i is nsed in gen-

machinery connected with the locks, and
when there s still a further surplus of
water i spills over the spillway from fle
lewvel of the full lake to the old bed of the
Chagres River near sea level.  The water
from the tarbines, too, enters Lhe ald bed
ol the Chagres River below the spillway.
Tt i= in this usnally greatly  disturbed
witer that tarpons eolleet.  1lere ihe
witer was faivly astir with larpons and
other brackish and marine fishes when
the writer made observations in January
anid aeain in Marel, 1924 T did not find
the ppportunity to revisit this particnlar
spot in 1983, but was informed that the
situation remained unchanced. Al the
time of my visits the anglers present
{Amerieans) stited they did not carve 1o
eateh farpons there, as the fish were so
nmerens sl so easily canght i was not
eonsidered  sport. The fish seen and
talken were rather small, all under three
frot. It s understomd, however, that
liree ones do Frequent this plaee.

The late Dre. Seth T5, Meelk and ihe
writer, while collecting eold-blonded ver-
tebrates in Panama in ecnnestion with
(e Smithsonian hiologieal snrvey ol the
Clanal Fone in 1977 and 1912, found small
tarpons, ranging in lenglh from 12 to
abont 24 dnehes, rather eomimon in the
braclkizh water in the vicinity of 3indi
and MNew Gatun, that is, along the sea
level end of tle canal.  Also, one large
one, 5 feot or so in leneth, delivered itself
into the ecollectors’ skiff in that vieinity
by leaping hizh in the atr, “‘landing™
first o D Meek’s back (hurting hin
aopnrewlat and friehtening him badly)
ardl then falling into the boat,  Tts head
slipped nnder & thwarl, giving the writer
a elumnee fo adininister a stunning blew
with an oar, Mo tarpons wers seen in
sirietly fresh water ab that tinme, that is,
before Gatun Lake had been Tormed,
The area now included in the basin of
the lake was thoroughly sampled in 1011
and 1912, and it is believed that 1F lar-
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pons had been present they would have
been found,

Thzctssions

It is very evident from the Foregoing
remarks that larpons ave faicly conmon
i Gatun Lake and that they alse oecur
in Mirafores Lake. 18 does nob Lollow,
however, thal tarpons spend their entive
lives in these fresh-water lakes, for if the
complete lile evele were carvied out there
the lavvae (leplocepliofd) and small tar-
pons should be present, It has been
shown in the preceding pages that during
a Euivly thoroueh search no larvae and no
small tarpons were seen in the lakes.

Tarpons could reach Miraflores Lake
only by passing through Culebra Cot
and Pedro Miznel Locks, for the Paciiia
Cleean is not the home of the farpon, as
already  stated.  Rines  larpons have
reached  Mivaflores  Take by passing
through the Pedro Miguel Locks, the
writer linows of no reason why they ean
nol go on o Panama Bav and the Paeifie
Oeean  through the Miraflores Loels.
Haowever, to date the tarpon has nol heen
reporied from the Pacifie,

Sinee it i definitely known thit -
pong lave passed  Chrongh the Pedeo
Mipnel Liocks, 10 may be assmmed with
certainty that tlhey also pass throngh the
Gatun Lioeks,  [E the fish did ool reach
Oatun Lake by that route it wonld have
to he asswmed that they were present
when Gatun [k was elosed in 1915, and
that the Osh now o the lake either wers
there in 1913 or have repradueed in the
[k,

Thers 13 no evidences that larpoens were
present i the vieinity, which now is the
lake bazin, betore the davn was elosed,
as already stated. Fuarlthermore, fish
present as early as 1913 would be very
ald now, mueh older than the ape nsnally
attained by fish.  Then, too, the fizh
would he expecled, nnless there was reo-
produetion, to beeome seareer front year
to wedr. According to information obe

THE SCIENTIFIC MONTILY

tained the fish, however, are inereasing
ralher than deereasing o abundanee, Tt
seeins highly improbable that reprodoe-
tion is taking plivee within the lake, since
Lhe evidence obtained during the recent
investigation, as  already  shown, 1
cntively negative.

It has been slated in the preceding
pases that several tarpons were present
i the Gaton Liocks when they were de-
widered in Febreoaey, 19335, Aeeording
Lo Mr. I1. AL Thomas, assistant superin-
tendent of the Gatun Locks (who has
sipervised the periodical draining of the
locks Teoon the begimiinge) soeme farpons
were stranded el time e locks have
been dewstered. 1L 1s the opinion of the
wriler thatl the tarpons that are stranded,
when the loeks are drainad, are nol neces
sarily wetislly in teansit either to or from
the lake. I is Delieved, rather, that the
locks arve used by the tarpons (and sev-
cral other fishes] as [eeding crounds, for
small fish and erustaccans were gnite
nomerons during the recent inspeclion,
and it seems probable that a new supply
of Tood s hrought doewn from the lake
or enters from ihe sei level end of the
canal when the locks sre operated. The
locks appavently are used, therefore, as
feeding grounds, somewlhat like the base
of the spillway where large numbers of
Larpous fand other specices) collest, as
alveady stated.  Mowever, the fish appear
to strayv away from the feeding grounds
witlan the locks Trom fime to time, sone
oo doubi retorning o the sea, whereas
others puss on inlo Gatun Lake, and a
[awr ol these eventually @o on aeross that
lake, througlh Colebra Cut, the Pedro
Mignel Locks and on inte Mivaflores
Liake,

It the fish can pass throueh the locls
to Gatun Lake they surely can return
by the same route. The fish, indeed, had
to pass “down’’ and through the Pedro
Mignel Loels inoorder to reach Miraflores
Litke. Therefore, they certainly can, and
no doubt deo, mo * dewn ™ the Gatun Locks
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ard ot to sea ol will, or as the necessitios
of life or reproduction require it.

The foregoing remarks seem to require
an explanation, for the benelil of the
reader who may not be familine with the
eonstruction and operation of the locks
of the Panama Canal, of how the fish
wanaze to pass through the apparent
abatrnetio,

A brief deseription of the passace of a
vessel through Gatun Locks will illus-
trate alse how a fish—a tarpon, for
example—may find its way through the
locks of the Panama Canal.  In the first
place Gatun Lake when full is abeot 85
feet shove mean sea level,  Therefore, a
vessel passing [rom the Atlantie Ceean
io Gatun Lake must be lifted from sea
level Lo the level of the lake. This is done
with a series of three equal lifts in elose
suecession.  The boat enters the lowest
eliwmber of the locks at sea Tevel. Heavy
iron mates arve clesed behind i, Water
is let in from Gatun Lake until the water
level of this chamber reaches thatl of the
seanpd or middle ene. Then the gates in
advance of the vessel swing open and the
bant enters the middle chamber, Now

EOOOCABRIONALLY SEEN.

the seawar] oates of this chamber arse
elosed behind the vessel, and as before
witter is lot in from Gatun Lake until the
waler level of the middle chamber cguals
that of the upper one.  When that level
is reached the gates atl the bow of the ves-
sel are opened and the boat passes on to
the thiril or upper chamber of the locks,
After the zates between the second and
third ehambers have been elosed  the
water in the upper one is raised to the
level of Catun Lake. The vessel is now
ready to sail oul into Gatun Lake. To
lower a vessel from Galun Lake fo the
sea the process, of cowrse, simply is
reversed,

The loeks on the Paeifie side are oper-
ated in the same way,  There is only the
difference that the threee flights are not all
towether,  One flight is luealed at Pedro
Migusl and two ave at Mirallores on the
ather gide of Mirafiores Lake about four
miles away.

A fish certainly could follow o vessel
throueh the loeks in either direetion, pro-
viding of course that it conld endure the
rather @udden change from salt to fresh
waler or wice verse. However, the fish
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dloes not have to pass through the entive
series with any one vessel, as ecach cham-
ber containg ample water at all times Tor
the welfare of the fish,  Thevefore, il
may stop in any one chamber for an
imitefinite period of fime, providing ol
elent food is present. Bhould food be-
come seavee, or the waonderlioel get strong,
or the uree fo spawn come, the Oshomay
Farllow s wosge] tooa hicher o lower level,
U il even may zo from one chamber o
the next (one al a time} In the direction
npposite to the eonrse of the wvessel, as
there = nothing fo prevent it from swin-
minge Lrom one chamber inke 1he next one
while the zates are open.

It 3% avident from the foregoing is-
cussion that 1he chief barvier to fish
formed by the Toeks is the change [rom
salt to Tresh water and wvice verse, A
fish that ean ewlore such ehanwees in
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densitty should bave no difficulty o pass-
g Abrough the locks.  The tarpon evi-
dently ean aceomunodale self o snch
differences in salinity, and the evidenca
gl hand, as alveady Indieated, shows
quite eonelusively that this fish does use
the Gaton Loeks (and ihe DMieaflores
Loclks to some extent] as 8 passaceway
and probably o= a Feeding sround

It has heen stated that three ripe or
nearly eipe tarpons {two males and e

F Siner this mammscript was prepared  the
writer has cxnmined Lo nir bledders of several
tarpons and found that Lhey eontain o eom-
parativaly livge amount of Tung tiszue showing
that the fish are not enfirely dependent upon
their @ills for exygen, which may be the reasom
why thoy ean change from sall Lo fresh water
and viee werse. A Tull aeecunt, with a lgure
of tle strnetnre of the air bladder of $he tarpon,
ig inelwded in A, Lowls Babeock s boolk =T
Tavpon ™ {Poorth Bditiony, 1834, 45
tn an,
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fermnale) were present among nine speci-
mens examined in the dewatered locks at
Clatun, No evidence whatsoever indieat-
ing that the tarpon spawns in the Fresh
waters of the Panama Canal was secured.
Tt seems probable, therefore, that the ripe
fish seen in the lacks were envonte to their
spawning grounds somewhere in the sea,

It was stated ia the introductory ve-
marks to this paper that the spawning
erounds of the larpon have not been
found. Neither has the recent investiza-
tion helped greally Lo diseover the secerel,
It ean only be slated here, as already
shown, that the resulis of the investiga.
tion indieate thal the tarpon doees ool
spawn in the Fresh waters of the Panama
Canal.

Beveral investigators have taken youny
tarpons, all past the larval stage, in shal-
low salt and brockish water lagoons, as
pointed out in the iniroductory remarks.
It docs not follow, however, that such
places are spawning grounds, In facl,
it 5 highly improbable that large fish,
like the tarpon, would o 1o sueh places
to spawn, Furthermore, the leptacephah
undoubledly wonld hive been taken be-
fore now if they occurred in sueh places
or in inshore waters,  The writer ven-
fures the opinion that larpons wvery
probably spawn guite a distanee off shore
and in deep water.

The woung, as alveady stated, pass
through a leptocephalus stage like the
eels, 1 seems entirely possible that tav-
pon larvae, like fresh-water eel larvae,
travel long distances, The larvae of the
European eel are known to cross the
Atlantie Oeean from deep water, lying
bebween Bermuda and the West Tndies,
and those of the American esl migrate
from the same general wicinity to the
American shores. The vounge cels do not
attain the adull form until they reach
the months of the rivers they asecnd, at
the age of about one year Tov the Ameri-
pan and about three yvears for the Huro-
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pean eel, It does mot seemn unlikely
therefore that tarpong, Loo, Epawn con-
gidevable distunees off shore and that the
vouny make long migrations. The single
specimen in transition [rom the lepto-
cephalus to the adult stage, deseribad by
the presenl writer (see refersnce in the
introduetion), taken in an estuary at
Beaufort, N, ., may have been enroute
1o a guiet, shallow lagoon or swamp, for
sueh places appear to be frequented by
srall tarpons.  In the light of the evi-
denee olfered the writer wonld search for
the leptocephali of the tarpon in oflshore
WaLers,

1t has been stated oo & preceding page
that it has heen supposed tarpons spawn
in the spring and summer on the west
coast of Florida,  Tnvestigators arvived
at this conclosion becanse fish with larce
roe have heen talen there during ihat
time, DBy the same crilevion, it may be
dedueted that spawning probably talies
place ofl the coast of Panama during the
winter and spring, the entive period dor-
ing which fish with large voe oceur there
having nol been determined.

BUAMMARY

Some inportant published infornation
coneerning the life history of the tarpon
ig reviewed. T1 iz evident from this in-
{formation that mueh of the life history
of the tarpon remaing unknown,

The oeeurrence of the tarpon in the
witters of 1the Tanama Canal 1= dizessed,
the dizenssion being baszed largely on in-
vestirations and observations made in
1411, 1912, 1924, and especially In 1885,
I 15 shown that tarpons were present
and apparently rather commen, in the
brackish fo fresh water swamps and
eanals in the vieinity of Mindi and New
Clatun in 1911 and 1912, Lelore the canal
was complated,  Ti s stated, alzo, that no
tarpons were found at that time in
swarmps and streams now included in the
basin of Gatun Lake, In 1924 tarpons
were numerous at the base of the spill-
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way ol Gatun Lake, a situation which
apparently remained unehanoed in 1955
Adult tarpons weres common in some
parts of Gatun Lake in 1935, and they
also had reached Miraflores Dalke, from
whenee they apparently mav deseend to
Panama Bay, thourh no evidence has
been seenred that this has taken place,
Young tarpons wers mistakenly reported
by ntive fisherinen from Gatun Lake,
No evidence was secnred that they oeenr
there,

Beveral large larpons were stranded
when the Gatun Loceks were drined For
overhauling in 1433, According to in
formation offered by canal employes tar
ponsg have been stranded 1here 2t each
previous dewaterins.

[t seemns probable that the Gaton Looks
are used more or less resulavly ag a
passngeway, and probably to some exlent
as a feeding ground, by larpons.  Fish
should net find it diffienlt to pass throngh
the Panama Canal Locks in either diree-
tion, providing thevy ean enduore the
change from salt to Fresh water or viee
versid. The tarpon evidently ean endore
the chanwe,  An explanation of how the
fish may oo through the locks is ofered.

Three of the nine larre tarpons ex-
amined when stranded durine the drain-
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age of Gatun Locks in February, 1935,
eontained large ros, indicating that at
least some of the fish in the latitude of
Panama spawn dorine that wonth.

The spawning grounds of the tarpon
remain unknown.,  The author expresses
the opinion, supported by some evidence,
that they probably lie in deep water some
distanee olf shore,

Tarpons pass throngh a leptocephalus
stage, hut the leptocephali have not boen
found, A specimen in transition from
the leptocephalus to the adult stare, how-
ever, has been deseribed,
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The writer wishes to cxpress his sin-
cere gratitude to Dr. Tlerbert O Clark,
director of the Gorgas Memorial Labora-
tory; to Major W. . R Covell, in chiaroes
of maintenance of the Panama Canal; to
My, 1L M. Thomas, assistant superinten-
dent of the Gatun Locks: to W, TL W,
Komp, of the 11, 8. Public ealth Sep-
viee: amd io Mr. R, AL Cauthers, in
charge of maintenanece at Pedro Mipuel,
for assistance siven in varions Wavs.
Without the cooperation of these rentle-
men  the investization could nol have
been made.  Special thanks are due Dr.
E. W. Gudrer for reading the manu-
seript and making valnable sngmestions,
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