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COLLECTING AND SPAWNING THE LEAST PROOK LAMPREY, Lampetra aspypters
(Abbott, 1860)

by John Brill, Livingston, New Jerscey

. The question "Why lampreys?® is one that's often asked and indeed
deserving of an entire article unto itself. For c¢onsiderations of space
and disdein for philosophicel discourse, it's a toplc that won't be treated
here. Accepting my interest in these near-fishes as a given, what follows
is an account of a recent collecting trip and captive apawning of the
Least Brook Lamprey, Lampetra aqup}era.

L. sepyptera is e member of & large femily (Petromyzonidas--often
misspelled Eg$£gmxznniidaa) with circumpolar distribution in both the
northermn and scuthern hemispheres. The sallient characters distinguishing
lampreye from "true™ (bony) fishes include the entirely cartilaginous
skeleton, the absence of paired fins, seven paired gill openings, and a
suctarial disc in lieu of jaws. The genus Lampeira is represented by
about eighteen species on three continents: North America, Eurcpe, end
Asia. It is composed of both parasitic {most amadromcus) species end non~
paragitic brcok lampreys that complete their entire life historie& within
the confines of a single stream or stream synten.

St e | aes wrmtr tny  sui

While most lampreys exist as species pairs or groups--a parasitic
species with one or more non~parasitic derivatives--L. sepyptera is a dis-
tinctive speciss that has at times been referred to “%he monotypic genus

elbergia Creaser and HFubbs. Remaining equivocal on ite proper generice
position, Hubbs and Potter (1971) chose &8 & "provieional and non-committal
course® to place the specles in Qkkelbergia, citing its extremely degenerate
dentition as the main obstacle to inferring with any degree of certainty
the ancestral group from which aepyptera hses been derived. Rohde (1960)
coneideréd L. meridionale (Viadykov, Kott, and Pharand-Coad, 1975) to be
the closest relative of L. aepypters, 1f not & Junlor synonym.

Range & Life History

L. esepypte-a dieplays & disjunct distribution in the eastern U.S.
It occurs west of the Appalachisns from Pennsylvenia west to Missourl and
Arkensas, and south to Alabems snd Mississippi; and east of the Appalachians
from extreme southeastern Pennsylvenia south to North Carolins (Rohde end
Jenkins, 1980). Itz habitete are typical of those for non-perasitic lam-
preys—-smell streams of intermittent flow with areas of gravelly riffles, as
well as8ilty bottoms, often with decaylng  orgsnic mgteriasl. Individuals
remain as filter-feeding larvae (called ammocoetes) buried in the soft mud
subdstrate for their first two to seven years. Upon metamorphosis to the
adult stape, they emerge only to reproduce and die. They don't feed as
adults, the entire gastrointestinal system heving become non-functional.
While the timing and duration of the various life stages are somewhat
species-specific, all broock lampreys share this same general 1life histroy.
Parasitic species, on the other hand, descend as adults to the ses or
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(depending on the species) large bodies of fresh water to live off the body
fluids of the piscine hosts to which they attach.

Although L. sepypters is a smell speciss even for a brook lamprey,
the common name "Least Brook Lamprey* is somewhat of & misnomer, since the
edults of at least seversl other species (e.g., L. minima, Iohthyomyzon gagei)
attain smaller maximum sizes than aepyptera's seven inches (c. 180 mm).

Collecting Them

On April 7, 1984, I convened & small but dedicated group of like-minded
collectors (read: masochists) on the Delmarve Peninsulae, where there ere
numerous yecords of both L. agpypiers mnd L. apuendix. Apperently L, gepyp-
tere has been recorded only from those streame draining the western slope
of the Peninsula (Chesapeake side), &nd L.appendix only from those draining
the eastern slope (Atlamtic side)(Cooper, 1983; Rohde, Arndt, and Wang,

1974 and 1975). Besides L. aepyptera and myself, the principals in this
endsavor were Buz Allen and AMERICAN COURRENTS editor Bruce Gebhardt--both
of Philadelphia, Pa.--and John Eccleston, then of Swarthmore, Pa., now of
London, England. A three-hour random search for suiteble lamprey habitat
in Cecil County in extreme northeastern Marylsnd proved unsuccessgful, end
was eventually absndoned in favor of & zpecific ssarch for Perch Creek in
Cecil County, from which there 18 & record of L. sepypteras cited in Rohde
and Jenkins (1980). A stop at a local police station Eabout the size of
my bathroom) and a call to a friend of a friend of a friend provided me
with a skethcy cognitive map. After several more hours of ssarcidng, we
finally found & section of Perch Cresk well off the beaten path which indeed -
looked like prime lamprey habitat--short courses of shallow, rapid riffles
between areaz of deeper, slower flow. Allen and I drove to the farmhouse
of what appeared to ba the owner of the land through which the stream
flowed, and waited & short while for the old lady to return from shopping.
After more then a few suspiciocus glances, she granted us permission to
collect on her property. (Some advice for prospective lamprey hunters:
Never tell such people that you're efter lampreys. If they don't know
what a lamprey 1s, you'll only confuse them. If they do know what a
lamprey is, they'll think you're orszy and call the police.)

In any event, after five or sixhaxse ' of frultless driving and
periodic exploring in a cold, stinging drizzle, cur spirits were now
high. Heving parked our vehicles well off ths small country road, we
lugged our collecting and photographic equipment about & hundred yards down-
stream through thick mud and skunk cabbage, until we caye upon & section of
stream which seemed likely to yield adult lampreys, 1f indeed there were
any to be found. This was a straight section of the stream, approximstely
thirty to fifty feet in length, eight feet across, and varying in depth
from one teo five feet, but mostly two to three feet. The bottom was of
firm sand, mud, and/or clay, with patches of gravel ususlly in the shallower
ereas. There were few large rocks, and few plants except for some very
nice Fontinalis. The current was very swift from recent heavy rains, but
the water was surprisingly clear. Water temperature was 42°F (6°C), and -
chemical tests branded the water as hard and alkaline. Air temperature
was 48°F (9°C), though a strong, relentless north wind made it seem much
colder (and much more unplsasant)

American Currents Vol 11 No 2 1985


Kon
Typewritten Text
American Currents Vol 11 No 2 1985


~12-

We made several passes with our four-foot~high, quarter-inch-mesh
seine, its ends rolled up to accommodate the width of the stream, but each
came up empty. We quickly opted for a method Allen and I--and no doubt
countless others—-have used with great success in collecting lampreys,
sculpins, darters, and other.fighes inhabiting swift sand relatively shallow.
waters., That is to keep the seine stationary, positioned so that it spens
the entire width of one of the swifter ereas of the stream, its bottom
weighted down with rocks, #o that it becomes an impessable barrier to
dispersing fishes. With Gebhardt and Eccleston holding the ends of the aeine
buried in the stream banks, Allen and I entered the water about twenty feet
upstream snd, moving in a downatraam direction, kicked up the bottom of
the streem until we reached the seine, whereupon it was ralsed out of the
weter. In this way, any fishes hiding under rocks, in vegetation, on or
sround the streasm bottom, or under the banks would be dislodged and carried
by the swift current into the net. It's a very efficient method, and our
férat attempt yielded our first specimen of L. aepypters, a four-inch (lOcm)
B ult male.

We continued collecting in the same aree until we had about ten

adult specimens, ranging in length between four and five inches {(c¢. 10-13cm),
and surprisingly comprised of sbout equal numbers of males end females,
(One of the most vexatious aspects of collecting L, gppendix for me had
elweys been the disproportionately large number of males to femsles col-
‘lected, wsually five to one or greater.) Sexing adult brook lampreys

is an easy task. Adult males have higher and more highly ramified dorsal
fins (particularly the second dorsal) than do females, Males are also
thinner and have & prominent peris. Females, in addition to having smaller
fins, show a bulbous enlergement immediately posterior to the urogenital
opening. When ripe, the body becomes turgld with egge,which can be seen
quite easily through the skin on the ventral surfece of the body.

One of the nice things about collecting lampreys is that nobody
wants them, end I usually get to keep the entire catch. So, given the
favoreble sex ratlio, ten specimens secemed sufficient. We moved our opers-
tion slightly downstream to & bend in the stream where the current slowed
and the bottom was composed of soft mud and decomposing orgenic materiel.
It was here that we planned to search for ammocoetes.

Ammocoetes

Collecting ammocoetes is quite a different endeavor from collecting
adult lampreys. Instead of nets, five-gallon plastic buckets are used to
scoop up mud from the prospective ammocoete beds. The mud is dumped on
the bank and fingered through in search of the larvae, which range in size
from less than an inch (almost 4impossible to find in the mud) to greater
than the adult size (since thets is & diminution in size upon metsmorphosis
from the larval to the adult stage in brook lampreys). Regardless of size,
ammocoaetes are easily distinguishable from ‘adults by having & horseshoe-shaped
hood where the adult has a circular oral disc; eyes covered by skin; and gill
openings connected by a groove. The fins are also very poorly devel gped
in the larval stage.

Hard though it msy seem to believe, fingering through organic muck for
ammocoetes is not everybody's idea of fun--indeed, taking your girlfriend
ammocoete-hutiing &8 almust guaranteed to keep you single--so it usually
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takes & little longer to get my quota of smmocoetes, while the rest cf the
collecting party bows ocut of this activity. Since adult lampreys will
elso burrow on occasion, a few edditional adults were taken during the
search for larvas.

Having obtained about s dozen ammocoetes, we moved back upstrean to
fill our buckets with clean water from the habitat for transporting our
specimens home. I kept all the lampreys, while Allen and Gebhardt each
took one pair of what were the most magnificent specimens of Tesselated
Darter (Etheostoma olmstedi) I've ever seen--beautifully marked three-inch
(8cm) nuptially colored msales, and two-inch (5om) females distended with
eggs8. (Despite high hopes for breeding, both femeles ultimately died,
very possibly killed by thelr respective mates in captivity. Gebhardt
suggests using dither fishes, or, optimally,multiple females, along with
sufficlent cover, for future breeding attempts with this species.)

Brinzing Them Back Alivg

Traditionally, my chest waders serve but a decorative funection, and this
day was no exception. A leak scmewhere around the knees kept me in 42°F
water for the several hours we spent collecting, and I was by now as con-
cerned with getting myself to where I was going alive as I was for my fishes.
So, I packed my five-gallon buckets in the trunk, took off my pants, turmed
my heater on full blast, end headed north on Route 213. Certainly the
most satiefying aspect of the entire trip for me occurred about an hour
after our party had split up and we'd gone our separate ways. Driving to
Washingtan, DC to stay with & friend for the weekend, I stopped to buy beer
in 2 small store in Maryland and waes "proofed" (asked for proof of age)--
the counter girl didn't believe I was more than elghteen ysars old. One
must understand thatat the age of thirty-three, and with a nesurotic fear
of aging in general and impending death in particulsar, little things like
being proofed--the bane of any highschoolerte existence--are all-too-
infrequent experiences to be savored. '

Still euphoric from having been mistaken for a teenaged punk, I arrived
in DC. My specimens were set up with several alults and/or ammocoetes to a
five-gallon ‘bucket, Additionally, several half-gallon plastic jars held
one sepeclmen each. All containers were filled with clean water from the
collecting site plus an equal amount of established aquarium water. HNo
new (biologically sterile) water was used. My friend offered the use of
her balcony, where nighttims temperatures kept the containers at a cool
40° to 50°F (c. 5°-109C). 48 a control, several of the small containers
were kept &t room temperature of 65° to 709F (c. 18°-21°C) throughout. Over
the course of the ensuing thirty-six hours, no fish were lost in any con-
tainers.

Further observation during this time showed that two of the presumed
lampreys were, in fact, small American Eels (Anguil 1a. rostrats), demonstrating
that Perch Creek's shart run west to the Chesapeake Bay was free of obstructions
to these catadromous migrents. Such an observation points up the danger
of meking identifications of fishes in the net, or while viewed from
above in holding buckets. Although not closely related phyletically, the

similar superfiocal morphology, undulating out-of-water movements, and

American Currents Vol 11 No 2 1985


Kon
Typewritten Text
American Currents Vol 11 No 2 1985


-14-

(here only coincidentally) comparable sizes of the adult lampreys and the
young eels were encugh to fool at least one weteran lamprey-wetcher.

Spewning

Thirty-six to forty-eight hours after capture, my specimens were
set up in my fishroom. Initially placed in bare, slate-bottomed tenks with
sunken nylon mops (used for spawning killifishes), the ammocoetes were
subsequently transferred to small aquaria containing sand (i.e., #0 gravel)
substrates. Two adult males and cne adult female were transferred to a
planted ten-gallon (37 1.) tenk with a substrate of coarse river gravel
and undargravel filtration. This tank was to be used for photographing,
general observation, amd, I hoped, apawming. The other adultis were left
in tle eforementi med bare tanks with sunken nylon mops for cover.
Prctopericd was typicallg eighteen hours of light; ambient fishroom tempera~
tures ranged between 57° and 62°F (o. 14°-17°C). Of course, no foods are
offerad adult brook lampreys. As of this writing (3/85), several mmmocoetes
are still alive under the sand of their smell aquaria. They survive on what
mieroorganiems neturally ococur in the water, All adults either died a
natural death or, though alivs and healthy, were preserved
withiz one month of capture. The last surviving specimen, & male, died of
apparently natural csuses on May 7, 1984, Such an adult, post-spamning
1ife span is conaistent with that observed previously in L, gppendix,
L. richardsoni, and Ichthyomyzon gagei. All of the following observations
refer to the spawning trio in the planted ten-gallon tank, as well as to
the eggs and larvae resulting from their spewning.

Within a day of being placed in the aquarium, the two males had fanned
out Beveral conspicuous dePressions. This is done by attaching to & stone
(or, in the aquarium, the glass) with the oral disc and thrashing the body
about wildly. On subsequent days, the female was also observed exhibiting
this same behavior. Eggs (lmm in diameter} were first found after three
days in the spawning tank--less than one week after the fish were collected.
At this time, the female's vent area was red and swollen; the mouth was
bloody as well. Presumebly near death, she was preserved along with ons
cf the males, apparently still iy good candition. The eggs were left untouched
(by me), most of them settling into the crevices between the relatively
large pebbles comprising the river gravel. A strong flow of water through
the gravek by means of undergravel filtration was thought to be beneficisal
to the incubating eggs. Since I work mostly with killifishes, a conscious
effort is periodically required to tune in to the very different character-
istics of the eggs of other fishes. The eggs of lempreys, for example,
pos2ess several characteristics that would not be observed in & healthy
kilkifish egg, most prominent of which is their opaque white coloration.
The simple fact that the eggs were not attacked by fumgus~-some aquarists
contend that a healthy egg will never succumb to fungus attack--maintained
my falth in their viabillity during the ensuing incubation period. At
temperatures ranging between 58° ang 60° F (14.5°.315,5°C), mean 59.73?,

moda 60°F, the first{ eggs were observed to have hatched after eight days.

Upon hatching, the larvae measured three millimeters in length, and were
boomerang-shaped, with one side longer than the other. Still opaque white,

they resembled maggots more than ahything fishlike. In lieu of my crude
drawings--I have no microscope attachment for my camera-~-I direct the reader

tc an excelleat photographic sequence of embryogenesis snd ontogenesis appearlng
in Piavis (1971), based on material of landlocked Petromyzon marinus.
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For future photographlic purposss, swall groups of live ammmocoetas were
pressrved (iritially in 10% formselin, subsequently transferrsd to isopropyl
alcchol) at intervals of five, nine, and ssventeen days afier hatchlng,
Individusls in this leat group had slresdy begun to assume the gray colore-
tion typical of clder lerves. Whether beceuse thsy ssttled progressivsly
farther dowmn into the gravel, or for whatsver reasons had begun to dia
off, or both, no living ammocoeiea from thls spawning were observed after
three wsexs post-hatching. Subssquent attempts to silr them from the gravel
bed proved wasucceszsful, so I'm notitimistic on ihe prospect of gtill
having any ternk-bred ammocceles ip my possession. Short of coppletely breaking
down the aguarium (which is still in constant use as e Thotographing tank),
I would nol stets with any dsgree of certainty thzsi none gtill exiat.
Several wild-csught ammocoetes, on the other hand, sre stlill alive and well
under the sand of thelr bicloegically rich agquuris, having withstood summer
temperatures spproaching 78°F (c. 26°C). It should, of course, be pointed
out that send and gravel are not the preferred mediuw for masintalning
ammocoetes. Serious attempis towopsgute lamprays wonld seem to indlicate
the use of 8 soft mud substrate similar +io that in which they are found
in ths wild,

- As I write this in early Merch, 1985, I'm still wuncertain a&s to whieh
speciesc of lampraey I'll be after this spring. Whatever I cclleect, howsver,
an effort will be made to provide conditlons better sulted to ths long-
term maintenance of tank-bred larvae. 4ind, zssuming that you haven't
already read more about lamprsys than you'd ever want to read, I hope that
such information will eventually find its way into the pages of fuburcs issues
of AMERICAN CURRENTS. ' ’

i
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