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. Ia b#%inning a study of the biology of the Amphipoda of Michigmn,
'ope of the first things to be discovered is the habitats and localities

in which these animals a re found.

Temperature was one factor considered. Hyalella knickerbockeri

has been\founf in water registering as low as 10 c. in the spring water

at the Gorge, and ranging as high as 25,5 C. in the Chara bads on the
south-eastern shore of Ocqueoc Lake. Some of the extreme variation might
be accrdeited to the fact that the spring water in fhe Gorge had had no
ooportunity to be heated by the suﬁ, ﬁhereas the share line of Ocgueoc
Ilake is openly exposed to sunlight for a good share of the day. The

Gammarus species were found in water varying from 12.0 C. in Carp Creek to

T e

Host of the specimens were collected at a depth of from 2 in. to
8 in. in the water. A few were collected in water about 2 ft. deep, as

in Mullet Lake, and one small collection was made in water of 4 ft. on

the declivity of Grapevine Cove. - - Sy

Ko chemnical analyees were taken., That part of the survey will be

made at a later date., It was observed, however, that these animals were

especially abundent in marly w= .ers,
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The ocurrent varied in swiftness from the rapidly flowing waters
of Mill Creek to the shelteded, quiet waters of the Hook Point cove

om Douglas Iske, and the spring pond near the dam on Maple River. Im

~the quieter waters only Hyalella knickerbockeri was found, whereas thé spe

species of Gammarus were found only im streams hasfng decidedly strong

flow, or in th'e constantly moving waters of the Straits of Mackinac.
The vegetation most frequented by the amphipods includes Kyrio-

phyllum, Chara, Anacharis, and Cerat ophyllum. Other plants found with

amphinods among their foliage were Oedogonium, Utricularia, Nitella, am

aruatic Ranunculus, and among the mossés Fontanalis and Amblystegium.

Found associated with these plants, but not harboring the animals in any

— - _ ™m
abund snce are the various species of Potamageton, Lemna, Iuphar, Nyphaea,

Eleocharis, and Scirpus. Some of these latier ptants may afford shelber

and protection, but are not apprarently of any importance as food.

Animals fourmd in association with apphipods include various
species of the Isopoda, larvae of the Odonata and various Diptera,
colonial rotiferg, Notonectidae, Hydrometridae, Hydrachnida, FPorifera,
and vgrious species of clams and aquatic shails. No survey was made
of the microscopic fauna in the localities from which collections were

madee.

Cf the collections made, the following distri bution was

foord to ocecur:
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Hyalella Gammarus Gammarus Water
Locality knieckery limnaeuBasciatus Temp. Date
[~

Gorge springs x 12.0 <. 6-30
Grapevine Cove x 21.0 7-6
Higger Creek . x x 17.0 7-2
Iancaster Iake (eastshore) x 17.5 7-12
Bessey Creek (at source) x 18.0 7-12
Black Lake (south end) x 22.0 7-19
Mud Creek (at Black Iake) x 22.0 7-19
Maple River spring pond x -—- 7-20
Ocoue oc Lake (south-east) x 25.5 7-23
Ocoueoc River (near bridge) x 23.5 7-23
Carp Creek (at iron bridge) x x - 12.5 7-29
Carp River (east of bridge) x " 18.0 8-6
Carp Lgke (west shore) x 21.0 8-6
Straits of ¥ackinae (XiliCr.) x i - 8-6
Mill Creek (at highway bridge) x x 15.5 8-6
Hook Point x 24.5 8-9
Deer Point x 24.0 8-9
Lake Mary (Bois Blanc) x B 8-12
Echo Leke (Bois Blanc) x -— 8-12
Pigeon River (at mouth) p:4 —— 8-16
Mullet Lake (at Pigeon X.) x -— 8-16

Of the places surveyed, the following locations appeared to have
no apphipods:
Sedge Foint FPool

Smith's Bog
Sphagnum mats of Bast Lake, West Lake, Little Iake Sixteen

Hyalella knickerbockeri was foumd tqioccur in the following

population figures:

i <7HV,’D/: Immat .- s<* N

Locality Total O o % Q+ undeter. Cate
Lancaste Lake (east shore¥ 13 1 10 2 7-12
Yaple River spring pond 16 2 13 1 7-20
Black Iake (south end) 156 29 93 ~ 33 7-19
Mud Creek (at Black lake) 41 10 28 3 7-19
Carp ~iver (at bridaze) 76 6 35 35 8-6
Carp River (east of bridge) 21 - 6 6 9 8-6
Carp River ( in Utricularia) 156 68 43 40 4 8-6
Carp Iske (west shore) 11 4 4 3 8-6
Hook Zoint 41 11 14 15 1 8-9
Deer Point 77 16 27 34 . 8-9
Leke Lary (Bois Blanc) 5 1 3 1 8-12
Echo Lske (Bois Blann) _ 2 1 1 8-12
-Mullet Lske (At Pigeon iver) 49 6 28 14 1 8-16
Pigeon River (near mouth) 397 35 27 9 8-16
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0f the figeon River collection, many of the females examined were

not full-sized, whereas the males were apparently full-grown, or nearly so.

Census surveys of the Gammarpms ;;mnaéus collected revealed the following

Locality Total 3 O Q-+ Dat e
Carp Creek (at iron bridge) 45 6 7 1 3-89
Str. of Miackinae (kill Cr.) 10 2 20 18 8-6

At Mill Creek a number of speci ens of a Gammsrus species were
collected, some of ghich eevealed characteristies of G. limnaeus, others

of G. fasciatus. However, many of the specigmeng, a number of which were

not full-sized, showed a mixture of characteristics of the two species.

' Further identification and determination has been left for a later date.

‘Collecting methods involved the use of a fine metal screening pan.
This was held under the plants to be examined in such a way that the
wash from the plants would be carri ed by whatever current was present

into the pan. <he debris, if any, was then screened out by washing and

'swirling the pan in the water, and the material rem ining was put into

collecting jars. Cgre had to be taken fo avoid over;érowding the jars
with either specimens or vegetation, especially if the collections had
to remain in the jars for long perbbdbds of time. The jars were kept in
the shade as much as possible, also, if the collection had to be left

for Several hours or more,

Preservation of collected materiasl is in 4, formaldehyde.
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Tke next problem encountered in this study is that of rearing thg
amphipode in the laboratory. XLxperiments were first tried using surface
water pumped into the aGuarium shel ter and dripped off the top of the
containers. When this proved umsatisfactory, rubber tubing was used to.
carry the incoming water to the basé of the jars so that the water would be
tharoughly mixed and the oxygen-less water drained off the toﬁ. This
nethbd was more successful, but not completely satisfactory. <Fterhpes the
min difficuity in the arrangement was the wide variation in temperature.

As the sumface of the water was warmed and cooled by the varying intensities

-of sunlight, the water temperature would vary within the jars, rising

some ti es to an almost lukewarm temperature.

The next attempt was in the use of an air pump of the magnetic
field type. A tube carried the jet of air out thrmgh Y-tubes and into
rubber tubing opening at the base of the jars. Two jars could be well
aerated simultanesosly, and for short perbods of time, four jars could

receive air from the same pump. In this way the tempsrature was maintained

‘around 20.0 C. and there wes a constant suprly of fresh oxygen.

Wide-mouthed gallon jars were used as containers, with some type of

vagetation suitable for food for the amphipods included in each jar..

Another method of culturing which wss successful for the raising of

small groups of animals, and for separating gravid@ females for observation,

. was to merely place them in finger-bowls or jars, even as small as 2 oz.

packer jars, along with some vegetéﬁon for food. The amppipods seemingly

lived and thrived, continuing to copulate and raise the young found in the

brood pouches. The water was changed wekly, and replenished more

frequently as it evaporated.



Hot a great deal of the living habits of this animal were observed
A% 1g this session. Copulation was found to be occurring at least
=....5 two specimens of every collection, from the earliest recorded date,
“vrz 30, until the latest date, August 16 This was found to be true of
vt Hyalella knickerbockeri and the Gammerus speiies. The percentage
0of ravid females apparently increased, however, as the seasor progressed.
{2~ graph), From the census figures, it likewise appears that the
~_:ntage of males is consideribky less than that of the females, but
1Y% .> seemed BO eorrelatibn between he fluctuation in percent with any
-ors thus far observed. |
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| Feeding habits were observed from field collections. As has been

.oi1, the favorite plant foods imn nature seemed to be Ceratophyllum,

ophyllum, Chara, and Anacharis. Other plant material may, however,

sed in smeller quantites, as well as debris from decaying vegetation

w4 im tiny particles in the water. 1t was likewise noted in the

" .ratory that the amphipods attacked the bodies of their deceased fellows,
7 them as food, along with the dead bodies of isopods and even a
.o seetid. There were no instances observed in which any living animals

o attaeked.

In observing gravid femals, Hyalella was found to carry six or

.. 1 eggs in the brood pouch usually, whereas in Gammarus limnaeus

sumber was eight or often nine.
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Several molted skins were seen among the la.boratbry specimens,

though the acgal process of nolting was not observed completely at axy :
tine. The exoskeleton is split transversely across the dorsal side at tho
region marking the anterior of the ahdomen, The anterior pnntion is
tllted forward over the head, with the pereopods and gnathopods amd i
head appendages slipping out whereas the posterlor section 1s tilted
‘Dack and sllpped off in a similar manner, thus lea’sing the cast in two

6‘\ ections joined on the ventral side. No measurements were mde of 5rowth'

‘L"& /t_e nor ‘recards made of number of molts per seasom for an individual.

( N g
by ‘The color of Hyaslella knickerbockeri was found to vary comsiderably,
’,},‘Lf‘l 1p the Kud Creek collection, taken from Kyrioohyllum chiefly, specimens’

b\ | found varied from shell pink to bright geeen, including shades of {am
g
WY and blue, slso. Uhe question arises s to the influence of types of food

‘uporn coloratiom. 1he speciémens taken from the Chars-Myriophyllum beds

in Pigeon Hiver were a more uniformly green color, whereas amphipods kept

™ _ .
in the laboratory with Lemma and éi‘glystiegium were ultimately a steel blue
sha de. - '

In summry, most of the rt@;rk dme this session was in locating
habitats where amphipods were found, analyzing the 1oca1ities for temperatli;z
and veketation, and finding suitable means of keepin g them alive in
aquai-ie. The rest of the time was spent in a microscopic study of the
external morphological features, and observations in the field and -

laboratory of their liviﬁg mbits,

Acknowledgemént is here given to Dr, W. C. Steers for his

identifications of mosses found harboring amphipods. -



