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RESEARCH OUTLINE--Summer, 1947 (Revisedz

I, Taxonomy--Check on variation of Hmalella knickerbockeri by
observati n and breeding

II. Distribution--Continuation of observation of general distribution
and habitat selection

III. Population Census--for G mmarus and Hvalella
1. Sex ratio
2., Age ratio

IV, Breedins Hebits
1. Relation of number of conulations to number of broods
2., Relati~n of number of egrs in marsupium to size of female
3. Number of broods
4, Duration of breeding
A, “enrth of inter¥al between covulations
B, Lencth of interfal between broods (apneaance in marsupium)
C. Lencth of veriod durines which eggs-embrvos are
retained in marsuniuvm--lencth of veriod of gravidity
5. humber of live voung emerginz from marsuoim

V. General observations of food, enemies, etc.




OPTLINE OF RESEARCH PROGRESS--SUMMER, 1947

I. Taxonomy of Hvalella strains
A, Pigmented form definitely larger, even in comparisons between
both gdults and emergent voung.
(Populations preserved, awaiting measurement in Ann Arbor.)

B. Pigmentation
1. Young unpigmented at birth, but begin to show pigmentation
in the form of s triped transgverse areas of little speckkes
after several weeks.
(Young raised in population kept in lab preserved for meas.
2. Young collected in fiedd showed similarly a noticeable
streaking in older voung, but no pigmentation in the
smaller specimens,
(Collection awaiting measurement &n Ann Arbor.
13, Further studies awaiting development of voung toshow adult
features for comparison,

IT. Distribution
A, New localitles and records for Hvalella

1. "Brewery Pond"--beside M131 at Bav ¥iew
Small form of Hvalella -- rather scarce
Found cheflv in Chara
Botbom muckv, with marl, fallen logs, etc.
Abundant snail population
Water temperature--24.6 C,

"Brewerv Pond" creek--at railrond crossing on road perpendicular

to ¥131, just behond brewery

Small form of Hvalella--fairlv abundant

. iuck~ bottom with fallen logs, debrks

Heavv vegetation with cover of Ivmphaea

Water temperature 24.6

3.
C, Mouth of Nigcer Creek at U.S, 27

Small and large forms of Hvalella

Bottom sandv with thin laver of muck covering
Debrés, mvriophyllum, Nuohar, Potamageton
Rich fauna, particularly crayfish.

B. Survey of Carp Creek from Gorge to Iron Bridge on fogback Road
August 1, 1947
1. Spring bed in Gorge
Depth--1 inch Water temop. 11.0 C.
Fallen leaves and timber, mainlv of Acer sp.
Soft muck bottom

2. Stream near picnic point--swift current, riffles
Depth--4 inches Water temp. 11.6 C.
Moss, fallen twigs, a few lesves

3. Edge of s tream bevond picnic point
Pepth--5 inches Water temp. 11.8 C,

Sand bottom
oss covering at shore line
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4, In algae mound and moss beds at side of stream
Depth-~3-4 inches Water temp. 11.2 C,
Sand bottom

5. First Fontanalis bed =long stream--on log, near Algae $#4)
Depth=--1-2 inches Water temp. 11.6 C.

6.-7. Chara bed near first ve~v large fallen tree
Depth--1-8 inches Water temp. 11.6 C.
Sand bottom covered with organic ooze at base of Chara

8. Algae on log and bottom )
Depth--2 irches Water temp. 11.8 C,

9. Fibst spring entering from NE (on left going down stream)
Depth--3 inches Water temp. 11.2 C.
Sand bed with underground passage just before entering mai

stream flowing under tree rooted soil.

Mosses

10. .

Carex bed just below first sharp right angle bend

T Laver of silt over sand.

Collected at roots

Depth--2-2 inches Water temo. 12 C,

11, Mouth of spring entering from NE near second sharp right ancle
bend
Depth--2-4 inches Water t emp. 11.2 C,

Fallen timber, Carex

12, Thick Chara bed at mouth of very large tributarv
Depth--3 inches Wiater temp. 11.8 C,.

From this voint to the bridce revested samples were taken, but
none collected for nreservetion, hence there is no series of other
bottle numbe-—s.

Although a comnlete studv waits measuring, all pecimens identifed
were Gammarus limnaeus, of varying ages and sizes. The Hvalella
tvpe previously collected from the Gorge seeminglv were not presint.

Specimens were collected in all points tried except one log bearing
dead Fontsnélis. The Chara beds were especiallv good sources fo
collecting, but even the semi-aquatie plants submerged bv the
unusvallv high water, such as Ranunculus spp., Carex, etc., had

some animals at t heir roots,

A1l collectinns were from relativelwy shallow water, since the
derper porticns were points at which the current was more swift
and ther wsas no vegetation Pbooted there forthe animals to cing
to or feed from.
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C. No chemical analvses were made this vear,

D, Habitat preferences

1. Large form Hvalella were found burrowed in mud, similar¥y
to the habits of Gammarus,

This is contrary to the hablits of the shaller type; they
customarily frecuent branched vegetation such a s Chars,
Mvriophvllum, Ceratophyllum, Hippurus, etc., clinging to
the uvpper parts of the plant.

s 2.,In collection August 12 around stump on east shore of Nigger
Creek just to left of Iron Bridge, very few adult large form
Hvalella or Gammerus were found, but the young Hyvalella were
super-abundant.

Water was aporoximately 3-4 inches deep, and the water level
was considerably lower than that recorded from previous
collections, leabing many shallow, isolated, relatively
open sections of water between logs, stumps, etc.

In collection August 13 just some 20-30 feet from the
colletting site August 12, a localitv was chosen & little
farther outfrom shore, with a depth of 4-6 inches. Vege-
tation =2nd covering was more asbundant, Here adults were
found more frecuentlv at the base of plants, with the
voung more abundsnt on the vecetation itsg2f. This
determination was made bv screening at varlous depths.

2. Earlier collections in Nigrer Creek during high water
showed Gammarus at surface of muck, in fairly open wcter
around the stumps and logs near the shore,

‘ III. Pooulation Census

Materisl collected from
Carp Creek--at Iron Bridere on Hogback Road
Nigger Creek--at Iron Bridge (2)
Bessev Creek--at source in “ancaster Lake
Ocqueoc River--near highwav bridge
Ocoueoc Lake--east shore
Survey material from 12 points along Carp Creek (smmll samples)

All measurements to be determined in Arnn Arbor.



IV. Bre~ding Habits

at which time all couples were copulating

C

Studv of large form Hvalella Eollected from Nigeer Creek, June

A B & g H J
T87% 37 12 12 11 19 | 20 | 20 |22 |
copf g gr. Q er. ger.| ggr. cop{ | cop.
7/9 1 3 dead cop. cop. | $dead
/ cop/ | &dead | molting
7/11 15 7 & 13 ddead 6
5 dead | cop.
CODe
7/15 13 :
2 dead 17 9 fgr.. (1) (1) QoTr.
,,, s er. .. 1 S8r. SEtr. |
7/20 | (2) (1) (2) !
; ~t
7/24 | 12 ;
e — — i — — —=-d NS S — e ——
7/27 ! l "1 dead|
'77"51 ; k « gdead j ‘ ;
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Other observations were made, but nothing fou

T -

nd to report.

Subsecuent to Julv 8l observations were continued, but owing to the male

mortalitv, breeding had ceased among the adults, and mo special

behavior was noted amonec t he voung , e xcept for growth and the
disastrous effect of extr -me weather conditions until August 7.

n Auvgust 7, one couple from the first brood cotlected from couple C
were found coouvlating.

At vresent writing there are no evidences to
report of grz idity of female or the production of voung,.

1. Relation of copulation to brood incidence
A, “o brood was produced without previous copulation.

B.

male,

C.

D.

E.

In C, the female was apvarentlv fertilized before death of

In F and1 G, fem2le became gravid after death of male, but
the ecgs did not develoo.
Numbers in parentheses reoresent voung of previous brood
(judeed hv relative si_es), not removed from dish
containing varents up to that d=te.
Number of covulations observed in field very numerous in
early collections;

almost none in pveriod of august 4-13,

2, Number of woung in brood in relaticn to size of female

Number of voung varied frogm 11-37 -- no messure
female A was apparently somevwhat larger than

entg m
emale

Uthers did=n't vary enoush to notice with naked eve.

Bde, but
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2. Intervals between broods

A, Data from A, D, and E show an interval of only 4-5 days
between 1lst and 2nd bBroods.

B, Data from A and D show an inter¥al of 4-5 days @lso between
brood 2 and 3 (those collected in laboratorv, not those
produced in nature)

C. In D 4th brood followed in 9-10 dagy after 3rd.

D, ®nvironmantal conditions undoubtedly affect period oftime
between broods and made observations cguestionable.

E. Rapid temperature chanrses and perhsps incorrecct feeding
caused death of males and prevented further observation,

4, Intervals of timeb etween formation of eggs in overyv and
ecravidit~ of femnle.

Owing to the picmented nature of this form of ivalella, this
tvoe of observati n could not he msasde withouvt damace to the
svecimen, and hence was not recorded at this time.

5. Number of voung produced ver trood
A, This s train produced larger broods than thoce typically
reported from the smaller strain.

B. Averace number of 1lst broods collected--19.5

C. Aversge number of 2nd brood collected--14.5 (from only 4 broods
The reduction in number is robshly due to envi“onfmental
effects, as is indicete? bv t he fact that in D, & of the
brood of 14 wew»e found "still-born". Perh=ps other such
incomnletelw develoned or weak voung were emitted from
marsupium, but not found in culture dishes.

D, Bhir-+ and fourth broods were slichtlv reduced in number
from second broods,

V. Observations of feeding, predators, etc,

1. Feeding
A, Used organic ooze with alecae or moss in culture dishes with
fajir success
B. Sugrgestion (from U. DeGiusti) to use willow roots on Hvalella
C,. Small number of Gamraruq maintained in flat enamel pan with
Chara, despite radical cheanges in temperature. (from 11.2
st source in Carp Creeck--aver. temp. in dish about 21 C.)

2. Predators
Caddis larva seen feeding on dead Hvalella--might be scavenger
or predator.



